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ABSTRACT

AN ANALYSIS OF BASELINE DATA TO ASSESS 
STRUCTURAL SHIFTS, TRENDS, AND LINKAGES 

OF MICHIGAN'S PRODUCTION AGRICULTURE ECONOMY 
DURING THE 1 9 7 0 s  AND 1 9 8 0 s

By

Jo h n  F. Whims

Michigan 's  agriculture econom y and it 's par tic ipants  will face many 

opportunit ies and challenges  in the future. It w as  the  purpose of this 

disser tation to a ssem ble  a com prehens ive  collection of Michigan production 

agriculture baseline da ta  and  to apply the  statistical m e thods  of ordinary 

least squares  regression,  shift -share  analysis,  and input-output  modeling, to 

determine the  trends, shifts, and linkages of the sec to r  during the  d e ca d e s  of 

the  1 9 7 0 ' s  and 1 9 8 0 's .  This research effort is one of the  m ost  extensive 

historical reviews of Michigan product ion agriculture ever  genera ted .  Over 

thirty eight different commodit ies  from the  field crop, livestock, fruit and 

vegetable  sec to rs  were  analyzed. The analysis of baseline da ta  will aid 

individuals involved in s ta te  farm organizat ions,  farm enterprises ,  

agr ibusinesses ,  food process ing  companies ,  governmental  agencies ,  

universities,  environmental groups  and input suppliers,  in making their future 

decis ions.

The following is a brief highlight of som e  of the  findings:



Trend Highlights:

■ The number  of Michigan farms declined 3 5 .7 % ,  from 8 4 , 0 0 0  in 

1 9 7 0  to 5 4 , 0 0 0  in 1990.

■ S ta te  soybean  production ex panded  more than  any o ther  crop 

(fruit, field, food or vegetable) ,  increasing from approximately 10 

million bushels  a year  to over  4 0  million bushels  a year ,  up 3 0 0 % .

■ Dry bean  product ion fell precipitously, d o w n  approximately  3 3 %  

from 6 .7 0  million Cwt.  per year to 4 .4 5  million Cwt. per year .

■ Significant g rowth  occurred in turkey production; from 1 9 7 3  to 

1990,  production expanded  from 2 0  million pounds  a year  to over  

125 million pounds  a year,  up 5 2 5 % .

Shift -Share Highlights:

■ Michigan lagged th e  comparat ive  U.S. g rowth  rates  of cash  

receipts  for l ivestock, fruit, and vegetable  crops  from 1 9 7 0  to 

1990 .  Only s ta t e  field crop cash  receipts  expanded  at a faster  

rate than U.S. receipts.

■ The commodit ies  with the largest competi t ive gains in cash  

receipts  were; hogs ,  turkeys,  corn, soybeans ,  blueberries,  snap  

b ean s  and a spa ragus .  Most  Michigan fruit and vegetable  

commodit ies  c a s h  receipt  ra tes  lagged the  U.S. rates.



Economic (Linkages) Highlights:

■ On average,  for each  job in production agricul ture ,1 there  are

1.31 additional jobs linked to the industry in o ther  sec to rs  of the 

econom y.

■ On average,  for each  dollar increase in final dem and  for production 

agricultural commodities  (output),  an additional $ 1 .0 6  of ou tpu t  is 

c rea ted  in o ther  s ec to rs  of the economy.

1 Includes the  crop and livestock sectors .
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I. I N T R O D U C T I O N

Purpose  of the S tudy

The purpose  of this disser ta tion w a s  to  a ssem ble  a com prehens ive  

collection of Michigan product ion agriculture baseline da ta  and to apply the 

statistical m e thods  of ordinary least squares  regression, shif t-share analysis,  

and input-output modeling, to determine the  trends,  shifts,  and linkages of 

the  sec to r  during the  d ecad es  of the  7 0 ' s  and 8 0 ' s .  This research  effort  is 

one of the  m ost  extensive historical reviews of Michigan product ion 

agriculture genera ted  to  da te .  The s tudy  w a s  des igned  to  ass is t  decis ion 

makers  in Michigan farm organizat ions, farm enterprises ,  agr ibusinesses ,  

food process ing  companies ,  governmental  agencies ,  universities,  

environmental groups,  and input suppliers.

Evolution of the S tudy

The impetus for this disser ta tion evolved from the  au thor 's  

participation in tw o  stra tegic  planning p rocesses  concerning Michigan 's  food 

and agriculture industry; as  the s taff  econom is t  for the  Michigan Depar tment  

of Agriculture "Futures  Team 2 0 2 0 "  project, and as  a research a s so c ia te  for 

the  Michigan S ta te  University (MSU), Agricultural Experiment Stat ion (AES) 

"SAPMA "(Status  and Potential of Michigan Agriculture) project. The 

conceptual izat ion of this research  endeavor  w a s  greatly influenced by the  

research techn iques  used in the  SAPMA project.  Although the SAPMA

l
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project genera ted  a sizeable am ount  of product ion data ,  there  w ere  still 

missing pieces.  However,  since the  author played an important  role in the 

execu t ions  of both efforts it seem ed  meaningful to invest igate thoroughly 

both of  th e se  efforts as  well as  several others,  for purposes  of creat ing a 

more com prehens ive  framework tha t  could be used  for ongoing planning 

efforts.  Since the  "Futures Team 2 0 2 0 "  and the  SAPMA project c o n cep ts  

contr ibuted in a significant w ay  to this research effort,  the  special na ture  of 

their contribution deserves  considerat ion.

Futures  Team 2 0 2 0

In 1 9 8 9  the Governor of the S tate  of Michigan and the Michigan 

Depar tment  of Agriculture organized a task  force of approximately  4 0  

academic ,  corporate ,  entrepreneurial,  and governmental  leaders  to  develop a 

s tra tegic  plan for Michigan 's  food and agriculture s y s t e m .1 For tw o  years,  

the  Future 's  Team convened  eleven major group meetings  and many 

subcom m it tee  meetings.  At the conclusion of the  deliberations, a final 

report w a s  produced "Reaching 2020 :  Michigan's Food and Agriculture 

Industry in the  2 1 s t  Century."  This report analyzed and recom m ended  

policy act ions  (specifically for the  S ta te  of Michigan) in such  a reas  as: 

increasing international trade, marketing s tra tegies  aimed at U.S. consum ers ,

1 As staff economist it was my responsibility to prepare briefing papers, make 
presentations, facilitate discussions and advise the Futures Team members about 
the status of the food and agriculture industry in Michigan the U.S. and abroad, and 
to help write the final report.
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developing rural Michigan, assur ing environmental  quality, achieving 

excellence in education and research, and expanding food and agriculture 

production and processing.

S ta tus  and Potential of Michigan Agriculture (SAPMA)

The SAPMA project w as  funded by the  MSU AES. The purpose  w as  

to  review and a s s e s s  experiment  station research needs  and priorities, 

identify key t rends  and future scenarios  of Michigan agriculture and evaluate  

the  potential for growth. From mid-1990 to late 1991 ,  som e  7 0  faculty 

mem bers  and graduate  s tuden ts  prepared special reports  tha t  were  reviewed 

by 1 0 0  other  faculty members .  These  individuals were  joined by nearly 150 

industry representat ives  at a two-day  conference  during MSU's  Agriculture 

and Natural Resources  Week in March 1 9 9 2 .2

The SAPMA project w as  organized into three s tages .  The first s tage ,

2 My participation in the project was two fold: first, as a contributing author in 
phase I, and second, as a member of the project advisory committee. The phase I 
special reports were as follows:

Whims, John F. A Review of Michigan's Past and Forecasted Trends for the Food 
and Agriculture Industry. Michigan State University, Agricultural Experiment 
Station, East Lansing, Michigan , Special Report 36, December 1992.

Whims, John F.; Connor, Larry J. Michigan Agriculture in the Eighties - A Decade 
in Review. Michigan State University, Agricultural Experiment Station, East 
Lansing, Michigan , Special Report 33, November 1992.

Whims, John F.; McVeigh, Paul C.; Connor, Larry J. A Comparative Trend Analysis 
of Funding Sources for Michigan State University's Agricultural Experiment 
Station and Cooperative Extension Service. Michigan State University, 
Agricultural Experiment Station, East Lansing, Michigan , Special Report 41, 
December 1992.
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p h ase  I, produced approximately 10 special repor ts  tha t  a s s e s s e d  

Michigan 's  food and agriculture industry from a macro point of view 

(analyzing such  a sp e c t s  a s  agricultural inputs,  food processing and 

marketing, and community  resources  and restraints). Phase  II of the  SAPMA 

project focused  on issues  and concerns  related to specific commodit ies  

(e.g. ,  po ta toes ,  poultry, and dairy). The first tw o  s ta g e s  of SAPMA have 

been  com ple ted .  The third phase  of SAPMA builds on the  special reports 

genera ted  in the  first tw o  s tag e s .  Phase  III w a s  designed to be a continual 

p rocess  w here  research allocation and funding priorities are developed by the 

AES director and his staff.

The first special report entitled "Michigan Agriculture in the  Eighties - 

A D ecade  in Review,” w a s  coau thored  with professor  Larry C onnor .3 

Connor reviewed the  final publication and provided editorial advice. This 

publication w a s  a com prehens ive  time series and c ross  sect ional  a s s e s s m e n t  

of Michigan production agriculture from 1 9 8 0  to 1989 .  The report examined 

such  s ta te  data  as  farm financial character is tics  (balance sh e e t  and net 

income s ta tem ent) ,  the  trend review of crops  and livestock, and the 

identification of s ta tew ide  agricultural activity by commodity  for each  county  

(displayed in graphical density  maps).

The final AES special report w as  entit led "A Review of Michigan 's  

Pas t  and Forecasted  Employment Trends for the  Food and Agriculture

3 Currently the Dean of the College of Agriculture, The University of Florida.
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Industry." Michigan food and agriculture employment  t rends  by industry 

sec to r  were  analyzed over  the last tw en ty  years.  Each industry s ec to r  (e.g., 

agricultural services ,  meat  processors ,  and food stores)  w a s  evaluated by 

calculating annual  employment  growth ra tes and linear shif t-share ra tes 

com pared  to the U.S. sectoral t rends .  Forecasted  annual  em ploym ent  

g rowth  ra tes genera ted  by the Bureau of Labor Statistics  for each  U.S. 

industry sec tor ,  were  then  applied to each  Michigan sec to r  to provide a 

possible v iew of the s t a t e ' s  food and agriculture eco n o m y  in the  year  2000 .  

It is the  culmination of th e se  research activities and o ther  interests  tha t  has  

led to the  identification of the  need for this research.

Research Identification and Research Approach 

Research Identification

Michigan production agriculture has  faced  many forces  of change  

th roughou t  the  d e ca d e s  of the  sevent ies  and eighties, so m e  tha t  had never 

been exper ienced  before. These  challenges occurred in the form of drought,  

floods, competi tion from domest ic  and foreign markets,  environmental 

regulations, macro economic  fluctuations, t rade polices,  and technological 

ad v an cem en ts ,  am ong o thers .  Michigan 's  agricultural decis ion makers  and 

influencers (academic,  private and governmental,  etc.)  were  required to 

break old paradigms and develop new  models  for the  future. Several task  

forces  (e.g. ,  "Futures  Team,"  "Enriching Michigan's Future,"  "Project 8 0  and



5 , ” and "SAPMA") w ere  convened  to genera te  s tra tegies  and blueprints for 

the  food and agriculture industry.

Michigan 's  economic  base  is typically a ssoc ia ted  with industries  tha t  

are heavily invested in fixed capital (durable a s s e t s  with relatively long useful 

lives). A prime example  is the  automotive industry and its many linked 

suppliers.  These  firms generally require the  fixed capital (the inputs of land, 

buildings and machinery) to produce durable goods  and products .  A durable 

good is a piece of equ ipment  for either con su m ers  or producers ,  which in 

normal use  will last  more than  three years.  Historically, the  general econom y 

of Michigan has  been significantly influenced by the  cyclical f luctua tions  of 

the  durable goods  industries like furniture m anufac tures  (e.g. , Steel Case  and 

Herman Miller) appliance m anufac ture  Whirlpool, and the big th ree  au to  

com pan ies  of Ford, Chrysler, and General Motors .  Durable goods  are  usually 

large ticket  i tems and are interest  rate sensitive. Often in a climate of falling 

interest  ra tes  c o n su m ers  and producers  will expand  their pu rchases  of 

durable goods .  The falling in terest  ra tes  reduces  co s t  of doing bus iness .  

Conversely, in per iods of rising interest ra tes  consum ers  and producers  

usually con t rac t  their purchases  of durable goods .  It has  been said th a t  

w h en  the  rest of the  country  c a tch es  a cold (an economic  recess ion or 

contraction)  Michigan c a tc h e s  pneumonia.  The saying highlights Michigan 's  

substantia l  exposure  to the  durable goods  industries and the  g reater  variation 

in th e  level of economic  activity (e.g. , unemployment)  com pared  with the
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res t  of the  country.

A major buffer to the  s t a t e ' s  economic gyrations has  been  the food 

and  agriculture industry.4 The food and agriculture industry provides  a 

stabilizing ef fect  to the  econom y because  it is closely linked with the 

product ion of nondurable goods  (somet imes  called soft  goods).  Nondurable 

goods  are those  consum er  or producer  i tems th a t  last for only a shor t  while 

and  are typically purchased  as  needed,  like food for human consumption .  

C onsum ers  m ust  make food purchases  on a cons is ten t  basis for either  home 

or a w a y  from home consumpt ion  because  of its perishable nature.

Aggregate  food consumption  remains fairly co n s ta n t  over  t ime even  during 

per iods of economic contraction.  In a recess ion con su m ers  continue to 

pu rchase  food but as  incomes decline, subst itution ef fec ts  occur.  The 

subst i tut ion effect  m eans  tha t  som e consum ers  would shift their purchases  

of expens ive  items (such a s  steak) to more economical  i tems (such as 

ground chuck).  Ultimately, a region 's  expendi tures  on food positively 

correlates  with its population base  and income level.5

4 In this case the food and agriculture industry is a comprehensive definition 
which includes; the input sector, production agriculture, wholesale operations, 
retail operations, manufacturing, food processing, forestry, agricultural services, and 
agribusiness.

5 In 1992 Michigan's resident population was approximately 9.4 million placing 
the state 8th in the country in size. Also in 1 992, Michigan ranked 20th in the 
country for disposable personal income per capita in current dollars at $17,154.
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Research by Professor  John  Ferris6 and the  author  has  been 

co n d u c ted  to  discern the  economic impact of the food and agriculture 

industry on the  s t a t e ' s  economy.  It w a s  es t imated  tha t  in 1992  Michigan's 

food and agriculture industry employed approximately 6 0 0 , 0 0 0  workers  

(over 1 5 %  of the  total work force) and genera ted  gross  sales  of 

approximately 3 0  to 35  billion dollars. The food and agriculture industry is 

clearly positioned as  one of the s t a t e ' s  m ost  important industries.

A vital link in the  food and agriculture industry chain is production 

agriculture.  Michigan production agriculture is one of the m ost  diverse in the 

country  - ranging from the W estern  counties  w here  the moderat ing w ea the r  

influences of Lake Michigan and sandy  loam soils are ideal for growing fruit, 

to the  Sag inaw  Bay and Thumb region with it 's high organic soil co n ten t  are 

ideal for growing field crops  like soybeans  and sugar  beets .  In te rms  of 

product ion by commodity,  Michigan ranked ten th  or higher in the  country  in 

1 9 9 2  for 56  commodit ies,  with nine of those  commodit ies  ranked first.7 

Very few  s ta te s ,  with the  exception of California, produce as  many diverse 

commodit ies .  In 1 9 9 0  c ash  receipts totaling over  3.1 billion dollars w as

6 Agricultural economics professor, Michigan State University, and doctoral 
committee member.

7 The commodities ranked first were; Cranberry Beans, Black Turtle Beans, Tart 
Cherries, Navy Beans, Blueberries, Cucumbers for Pickles, Potted Geraniums, Potted 
Easter Lilies, and Flowering Hanging Baskets.
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genera ted  from the  sales  of c ro p s ,8 and livestock products  placing it 22nd  in 

the  nation. Production agriculture also employed approximately 8 5 ,0 0 0  

w orkers  in 1990.

Since production agriculture is critical to the S ta te  of Michigan's 

econom y,  decision makers  in government ,  p rofessors  in universities,  

en trepreneurs ,  and corpora te  leaders are involved in num erous  projects  and 

com m it tees  to a s s e s s  its role and potential.  Typically, the  publications and 

reports  have asked the  following ques tions ; w here  have  w e  been,  w ha t  

c h a n g e s  are likely to occur  in the future, and h o w  should Michigan try to 

influence and position production agriculture going into the  n e w  millennium? 

A com prehens ive  and sys tem at ic  review of many key reports  and their 

recom m endat ions  has  led to  the identification of several research  

oppor tuni ties  tha t  would enrich future product ion agriculture projects.  These  

oppor tuni ties  and observat ions  for research  are as  follows:

1. Evaluations about  the  linkages and economic contr ibution (e.g., 

em ployment  impacts) of product ion agriculture to the s t a t e ' s  econom y 

w ere  often limited b ecau se  of spa rse  data  and the  need for complex 

computational  requirements .  Now many of th ese  ques tions  can  be 

addressed  in more definitive and interactive w ay s  with the  aid of such

8 Crops included; Field crops, vegetables, fruit, and greenhouse and nursery 
ornamentals.
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powerful  personal  com puter  so f tw are  as  Micro IMPLAN (an input- 

ou tpu t  model).

2. Often the  data  (concerning yields, prices,  ac res  harvested ,  etc.) 

used to  analyze production agriculture focused  only on "major" 

commodities  such  as  corn, hogs, and soybeans .  Many so-called 

"minor" commodities ,  especially fruits and vege tab les ,9 were  not 

included. With the  aid of computers ,  data  retrieval and analyses  have 

b e co m e  more robust .  R esearchers10 have moved mass ive  am ounts

of hard copy d a t a 11 to the  personal com puter  level. These  d a ta b ase s  

are no w  being shared  by the  researchers ,  and are being expanded  to 

include many of the  minor commodit ies.

3.  Not only have the  d a tab ase s  and sp read sh ee t s  been  expanded  to 

include more commodit ies,  but t ime series da ta  is also more 

exhaus t ive .  Tw o often asked questions  are "how  did w e  get here" 

and "where  have we  been?" Many of th ese  ques t ions  are n o w  being 

ad d ressed  with greater  speed  and detail because  of the  extens ive

9 Some of these commodities may not be as significant in terms of their 
proportion of total state cash receipts, but they are quite significant in their national 
ranking.

10 Especially in the College of Agriculture and Natural Resources.

11 For example, the Michigan Agriculture Statistics Annual Report.
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collection d a ta b a s e s  and sp readshee ts .  Research can be conduc ted  

quickly and with minimal c o s t  using such  statistical m e thods  as  shift- 

share  analysis to look at the changing s truc ture  of Michigan 's  

production agriculture economy.

4. N ew  personal com puter  so f tware  provides easier  a c c e s s  to 

complex statistical and graphical techniques .  Many sophis t icated 

ana lyses  and presen ta t ions  can  be used tha t  might have been 

over looked b ecause  of limited time, or budget  cons tra in ts  in pas t  

research  endeavors .

Decision makers  n o w  have bet ter  a c ce s s  to information b ases  from 

which to  d raw  more accu ra te  inferences  abou t  the s ta tu s  and potential of 

Michigan production agriculture.  The use of personal  com pu te rs  has  

s t reng thened  this analytical process .  This research  endeavor  is an a t tem pt  

to utilize many of the  c o m p u te r ' s  powerful capabilities to facilitate an 

expanded  and com prehens ive  review of the trends,  shifts,  and linkages in 

Michigan product ion agriculture.  Using the  proposed analytical techniques  

the  research results should serve  as  a useful foundat ion for future decision 

making activities.
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Research Approach

In this s tudy  an analysis of baseline da ta  is performed during the  decades  

of the  7 0 ' s  and 8 0 ' s .  The research ad d re sse s  such  product ion agricul ture12 

ca tegor ies  a s  farm cash  receipts,  prices,  yields and quanti ty  produced.  The 

da ta  is analyzed using the  statistical m ethods  of t ime series graphing, cross  

sect ional  mapping, ordinary least squares  regression,  shift -share analysis,  and 

input-output  analysis.  Each of th e se  analytical m e thods  has been  specifically 

se lec ted  to  produce a com prehens ive  body of knowledge  concerning Michigan 

product ion agriculture t rends,  shifts and linkages. The research approach  and 

the m e th o d s  used in the  s tudy  are descr ibed as  follows:

1. The research includes a com prehens ive  graphical presenta t ion  of time 

ser ies  d a t a 13 for many of the  s t a t e ' s  commodit ies  and their production 

character is t ics  from 1 9 7 0  to 1990.

2. Ordinary least sq u a res  regression is used to  add ress  the  long-term 

secular  t rends  of the  different production related categories .  Estimated 

trend functions are fitted to the actual  t ime series da ta  and are displayed 

in g raphs  to  highlight the  direction of ch an g e  for each  category .

12Note: select data is also included from other states and the U.S. for 
comparative purposes.

13 Such as; price, yield, output, and number of head animal livestock.
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3. Ordinary least squares  regression is also used to estimate annual 

ra tes  of change  coefficients for each  of the categories .  The es t imated 

average  annual  rate of change  yields the magnitude of change  for 

each  c a teg o ry 's  trend.

4. Shift -share analysis is used to identify structural changes  in the 

product ion agriculture econom y 'f rom  1 9 7 0  to 1990 .  Michigan 

commodity  cash  receipts  and United S ta tes  commodity  cash receipts 

are the  basis of the  comparat ive analysis. The data  is cross 

sectional,  taken from the years  of 1970,  1980,  and 1990.  A three 

year  cen tered  average,  (e.g., (1969 + 1 9 7 0 + 1 9 7 0 1 /3 ]  is used for 

each  of the c ross  sectional time periods. The three-year  average 

reduces  the  var iance of agricultural cash  receipts usually associated 

with shifts in w ea th e r  pat terns  (e.g., floods and drought).  This 

approach  should capture  the appropriate long term trends  for analysis.

5. The method of input-output  (1-0) analysis is used to ascertain the  

linkages (e.g., employment  multipliers and ou tpu t  multipliers) of 

Michigan product ion agriculture.  The agricultural multipliers a re  then  

com pared  to the o ther  major sec to rs  (e.g., manufacturing and 

construct ion)  s t a t e ' s  economy.  Also, generated in the 1-0 analysis are 

t rade  flow da ta  and consumption  pat te rns  of Michigan agricultural
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commodit ies .  Note to  the  reader: the  input-output  analysis  generated  

in this s tudy  uses  a so f tw are  package  called Micro IMPLAN. Micro 

IMPLAN is an analytical instrument specifically developed for the 

policy/decision maker,  ("I" s tan d s  for input, "M" s tan d s  for output ,  

and PLAN den o te s  planning).  This s tudy  is the  first known application 

of Micro IMPLAN to analyze Michigan's production agriculture sector .

The collection of appropriate  baseline data  and the  application of 

suitable statistical m ethods  should uncover  meaningful trends,  shifts and 

linkages concerning Michigan 's  production econom y during the  d e c a d e s  of 

the  7 0 '  and 8 0 ' s .  The s tu d y ' s  results will benefit decision makers  in 

Michigan farm organizations, farm enterprises ,  agr ibusinesses ,  food 

process ing  companies ,  governmental  agencies ,  universities,  environmental 

groups,  and input suppliers.
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Organization of the Study

The disserta tion is laid out  in the following format;

I. INTRODUCTION

II. REVIEW OF THE LITERATURE

III. METHODS

IV. MICHIGAN PRODUCTION AGRICULTURE TREND ANALYSIS

V. THE APPLICATION OF SHIFT-SHARE ANALYSIS TO FARM CASH 
RECEIPTS, TO ASSESS THE SHIFTS IN MICHIGAN'S COMPETITIVE 
POSITION IN PRODUCTION AGRICULTURE RELATIVE TO THE UNITED 
STATES

VI. THE APPLICATION OF INPUT-OUTPUT MODELING TO ASSESS THE 
LINKAGES AND IMPACT OF PRODUCTION AGRICULTURE ON THE STATE 
OF MICHIGAN'S ECONOMY

VII. SYNTHESIS AND IMPLICATIONS



II. R E V IEW  O F  THE LITERATURE

A R eview  o f Recent Michigan State University and Department of 
Agricultural Econom ics, Production Agriculture A ss e s sm e n t  Publications

The analysis of Michigan agricultural baseline data  has  been a critical 

ta sk  for num erous  faculty m em bers  in the Depar tment  of Agricultural 

Economics  a t  Michigan S ta te  University through the years.  Many 

docu m en ts ,  reports,  and publications have been produced for the  

Cooperat ive Extension Services,  Agricultural Experiment Station, and the 

Depar tment  of Agricultural Economics concerning the  s ta tu s  of production 

agriculture in the  s ta te .  Tw o Professors,  Karl T. Wright and John  N. Ferris, 

have played critical roles in the  generat ion of many of th ese  publications. 

The publicat ions14 reviewed in this chap te r  include num erous  works  related 

to the  descript ive analysis of Michigan production agriculture baseline data 

during the  5 0 ' s ,  6 0 ' s ,  7 0 ' s ,  and early 8 0 's .

The Changing S cene  in Michigan Agriculture:

This w a s  the  title of a Cooperat ive Extension bulletin tha t  w as  

au thored  by Wright in October  1978 .  The bulletin relies heavily on graphical 

presen ta t ions  and tables  to convey  to the reader  many of the  long-term 

Michigan product ion agricultural t rends.  The graphs  used in the  publication

14 Note: the publications reviewed in this section are identified in the 
bibliographic section at the end of the thesis.

1 6
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are  bar, line, area ,  and m a p s . 15

The bulletin cons is ts  of tw o  primary sec t ions  (excluding the 

introduction).  The first sect ion analyzes long-term s ta te  t r e n d s 16 for four 

major ca tegories :  c rops ,  livestock, economic  factors  and general.  Time 

series  d a ta  s tar ting in 1 9 5 0  and ending in the  late 1 9 7 0 ' s  is used  to  describe 

the  long-term trends .  For so m e  Michigan commodit ies  their long-term trend 

is com pared  agains t  the  national commodity  trend. Two primary data  

so u rce s  are used  in this sect ion,  the  first is the Michigan Statistical Service 

and  the  seco n d  is the United S ta tes  Depar tment  of Agriculture: Economic 

Research Service.

The second  sec t ion  looks at the s t a t e ' s  nine crop reporting d is tr ic ts17 

and c h a n g e s  in coun ty  specific data .  This sect ion uses  c ross  sect ional data  

for the  years  of 196 4 ,  1969 ,  1974,  and 1977.  Maps are used to s h o w  the 

concentra t ion  of different  types  of farming activity in the  count ies  and tables  

acco m p a n y  the  m aps  to s h o w  the  percent  ch an g e s  in the  crop reporting 

districts.  Two da ta  s o u rc e s  are used in this sect ion. The first is the

15 Note: the generation of these figures and graphs occurred before the 
proliferation of powerful micro computer software packages. A graduate student 
(Daniel A. Dueweke) in the department of geography assisted Dr. Wright by 
producing the figures and graphs as part of his graduate program.

16 Some of the trends covered are livestock numbers, field crops acres harvested 
and yields, farm real es ta te values and cash from farm marketings.

17 The nine crop reporting districts in the state are: 1. Upper Peninsula, 2. 
Northwest, 3. Northeast, 4. West Central, 5. Central, 6. East Central, 7.
Southwest,  8. Southern, 9. Southeast.
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Michigan Statistical Reporting Service and their Crop Reporting Board data  

and their da ta  es timations  and the second  source  are the  United S ta tes  

Depar tm ent  of Commerce  and the  Census  of Agriculture for Michigan.

Michigan Agriculture - Going Into the Eighties:

This publication w as  jointly authored  by Wright and Ferris for the 

Cooperat ive Extension Service in March 1981.  The publication is similar to 

the  publication above,  the  difference however ,  is the  analysis of long-term 

t rends  is not  as  ex tensive .  "Going Into the  Eights," thoroughly examines 

the  linkages of Michigan production agriculture with the  s t a t e ' s  econom y and 

evalua tes  var ious commodit ies  and their potential economic impact.  As with 

"The Changing Scene  in Michigan Agriculture," "Going into the  Eighties" 

m akes  ex tens ive  use of figures and tables  to describe Michigan 's  production 

agricultural econom y.

The publication begins by giving a brief overview of the  many 

contr ibutions tha t  production agriculture makes  to the  s t a t e ' s  economy.  The 

contribution sect ion flows into a general analysis of the  "current"  data  for 

the  1 9 7 8  C ensus  of Michigan Agriculture.  Topics such  as  the percentage  

breakdow n of the type of farm enterprises  (e.g., family or partnership) and 

the  percen t  of farms by the  sales  per farm are d iscussed .  The next  sect ion 

p resen ts  an  analysis of the long-run t rends  for l ivestock production, crop 

production, product ion efficiency, financial factors,  and number and
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character is t ics  of farms.  The trend review covers  the time period from 1960  

to  1980 .  The previous sec t ions  form the foundat ion for looking at  the 

potential g rowth  for var ious  Michigan commodit ies.  To ad d ress  the  issue of 

potential growth ,  the  au thors  ask and an sw er  the  following six questions:

1) W hat  are the  p rospec ts  for domest ic  and export  d em an d s  for U.S. 
farm products?

2) W hat  are the comparat ive  ad van tages  and d isadvan tages  for 
Michigan agriculture com pared  with o ther  producing areas?

3) How will our comparat ive  advan tage  (d isadvantage ch an g e  in the 
future?

4) W hat  c h a n g es  will take place in the  infrastructure for agriculture?

5) W h a t  is Michigan 's  physical potential to expand  product ion?

6) How much can  be accomplished by leadership and organized efforts 
within the  s ta te  to en h an ce  our  production capabilities?

All of the  key t rends ,  s ta tu s ,  and prospects  for Michigan agriculture are then 

highlighted in a summ ary  sect ion with brief bullet s ta tem en ts .

A Decade of C hanges  in Michigan Agriculture:

"A Decade  of Changes  in Michigan Agriculture" w a s  au thored  by 

Wright in re sponse  to the  1981 G overno r ' s18 Conference on Agriculture.

18 William G. Milliken.



20
The publication w a s  d ev e lo p ed 19 to serve as  a "data book" to ass is t  the  

Governor 's  ta sk  force m em bers  as  they  m et  for the  next few  years.  The 

publication reviewed Michigan production agriculture during the  de c ad e  of 

the  7 0 ' s .  Two primary so u rces  of data  are utilized (1) the  Michigan Census  

of Agriculture Reports  from 1969 ,  1974 ,  1 9 7 8  for se lect  coun ty  and district 

da ta  and,  (2) annual  coun ty  da ta  and district from the Michigan Agricultural 

Reporting Service. The presenta t ion  of data  in this publication is exclusively 

tabu lar ,20 with tex t  tha t  highlights the  analysis  of the  various da ta  series.

The report is laid out  into five sect ions .  The first sect ion is an 

in troductory overview of the  report.  The second  sect ion is a general 

sum m ation  of the highlights for s ta te  data  totals  for such  categories  as  

num ber  of farms, pe rcen tage  by type of organization, and sales  per farm. 

The third sect ion goes  to the  next level of data  disaggregation by 

summarizing the  highlights of the  key trends  by s ta te  district. The fourth 

sect ion  is a continuation of sect ion th ree regarding district da ta ,  however ,  

more ex tens ive  detail is provided concerning the different ca tegor ies  in each  

district. The final sect ion is a compilation of Census  da ta  displayed in 12 

tab les  describing the  c h a n g e s  and concentra t ion  of key agricultural activities 

a t  the coun ty  level.

19 Per the suggestion of the screening committee members. Note: the 
publication was released via the Cooperative Extension Service at Michigan State 
University.

20 There were no figures as in the other publications.
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Comparing Michigan 's  Agriculture with tha t  of Nearby S ta tes .  1 9 6 0-1982 :

Of the  publications d iscussed  in the  review of the literature, this is the 

only one  tha t  com pares  Michigan product ion agricultural t rends  verses  other  

s t a t e s  and their production agricultural t rends.  Wright au thored  this 

publication in 1 9 8 4  as  a Cooperat ive  Extension Service bulletin, comparing 

da ta  for Michigan verses  the five s ta te s  of Minnesota,  Wisconsin,  Illinois, 

Indiana, and Ohio.

The publication is seg m e n ted  into tw o  major sec t ions  plus a brief 

summ ary  and a bibliographic appendix.  The first sect ion analyzes  time series 

data  from 1 9 6 0  to 1 9 8 0  for all of the  s ta te s  (six in total). Sect ion one 

includes figures tha t  describe  linear t rends  for the headings  of crop 

production,  l ivestock production, farm income and land in farms. Each of 

t h e se  headings  is divided into detail about  specific commodit ies  and 

economic  classifications. For example, on page 8, is the  ca tegory  of 

harvested  ac reage  of principal crops  tha t  falls under  the  heading of crop 

production.  This ca tegory  is accompanied  by figure number  four entitled, 

"Harvested Acreage  of Principal Crops: Michigan and Five Nearby S ta tes ,  by 

5-year Averages,  1 9 6 0 - 8 2 , ” and tex t  tha t  reviews the  t rends  and percent  

c h an g es  of all six s ta te s .  The second  sect ion analyzes the ch a n g es  in farm 

enterprise  size distribution for the  periods of 1968  and 1 9 7 8 . 21 Farm data

21 Note: most of the data used in this section comes from the Census of 
Agriculture (state reports) which were conducted in the years of 1 969 and 1978.
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for each  s ta te  are se g m e n te d  into size classifications based  on acreage ,  

num ber  of head,  or cash  receipts.  Numerous tables  are employed to 

com pare  and co n t ra s t  the da ta  for the  headings  of crops,  l ivestock and farm 

character is tics .  The tables  include numbers  of farms,  proportions, percent  

c h a n g e s  and five s ta te  average  for the commodity  and farm character is tics .  

Most  of the data  used in the  publication c o m e s  either  from the  Census  of 

Agriculture or s ta t e  reporting services  such  as  Michigan 's  Agricultural 

Statistic  Service.

A Look at  Michigan 's  Changing Agriculture 1 9 7 4 -1 9 8 2 :

This Cooperat ive Extension bulletin w a s  published in 1985  in response  

to the  release of the  C ensus  of Agriculture for 1 9 8 2 . 22 Wright analyzed 

da ta  for the c e n s u s  per iods of 1974 ,  1978 ,  and 1982.  The publication also 

u ses  o ther  data  provided by the  Michigan Statistical Service, but not as 

extens ively as  the  cen su s  data.

The publication follows a similar pattern to the  other  "Wright" reports.  

The first section is highlight and su m m ary 23 of the  c h a n g e s  in Michigan 

Agriculture at  the  s ta te  level from 1 9 7 4 -1 9 8 2 ,  com ple te  with bullet 

s t a te m en ts ,  tables ,  and figures. The second  section reviews the  ch a n g es  in

22 Note: there is usually a delay of three years from the time the Census is taken 
and when it is released.

23 This could be considered to be an executive summary of the publication.
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production agriculture from district  level24 perspective.  The district  analysis 

focuses  on the ch an g es  in crop acreage ,  l ivestock numbers,  and a general 

(e.g. ,  total c a sh  sales) ca tegory .  The third sect ion,  and largest sect ion,  uses  

3 6  different m aps  of Michigan with county  boundar ies  coupled with county  

da ta  to display c h an g es  in product ion agriculture from 1 9 7 4  to 1982 .  Each 

map has  t ex t  to highlight the  findings of the analysis  and sum m ary  tables  to 

point out  leading, lagging, and top county  activity.  The coun ty  review 

analysis looks at  many of the  sam e  ca tegor ies  as  in the  second  sec t io n ' s  

district  level of analysis  (e.g. , l ivestock numbers) .

Selected Charts  on Trends  in Agriculture in Michigan and Share  of U.S.
Total:

This is a report produced by author  Ferris, which is reviewed in an 

unpubl ished format.  The report is a collection of tw e n ty  figures tha t  display 

t ime-series data  for different Michigan com m odi t ies .25 All of the 

commodit ies  have var ious da ta  series ranging from 1 9 6 0  to 1988 .  Each 

figure is a line graph of tw o  variables.  The first variable is the  Michigan 

commodity  for example, head of dairy c o w s  and the s eco n d  variable is the  

Michigan proportion (or share)  of total U.S. dairy co w s .  The line graphs  

s h o w  the  t rends  for each  Michigan commodity  and their relative ch an g e  in

24 Note: see the review of "The Changing Scene in Michigan Agriculture" above 
for an explanation of Michigan crop reporting districts.

25 Note: the paper reviews trends for such categories as acres harvested, 
livestock numbers, and cash receipts.
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position to  the  respect ive U.S. commodity.  This report provided an 

important  foundat ion for using the method of shift -share analysis  in this 

disser ta tion,  to  invest igate  commodity  trends  b e tw ee n  Michigan and the 

United S ta tes .

Michigan Agriculture in the Eighties: A Decade in Review:26

In 1 9 9 2  I wro te  this publication for the  Agricultural Experiment Stat ion 

(SAPMA) project.  The publication w a s  an analysis of Michigan production 

agriculture during the  d e c a d e  of the 8 0 ' s .  Its purpose  w a s  to serve as  a 

"data  book" to  ass is t  the var ious au tho r ' s  and partic ipants in the SAPMA 

project,  m uch in the  s am e  m anner  as  Wright 's  publication "A Decade of 

C hanges  in Michigan Agriculture" did for the 7 0 ' s  The s t ruc tu re  and format 

of the publication have many similarities to Wright 's  publications. The 

first section covers  key s ta te  t rends  related to farm character is tics ,  such  as 

farm num bers  and acreage  in farms. Each trend is displayed in a figure, 

either line graphs  or bar graphs.  The figures are accom pan ied  with tex t  and 

data  tha t  highlight the  highs, lows, averages ,  and s tandard  deviation for 

each  ca tegory .  The second  sect ion is an extensive  review of the  livestock, 

field crops,  fruit crops,  vegetable ,  and nursery and g reenhouse  crops.  The 

t rends  of over  38  commodit ies  plus the  g reenhouse  and nursery products  are

26 Note: this publication was produced for the Michigan State University 
Agricultural Experiment Station project "Status and Potential of Michigan 
Agriculture" (SAPMA). For a detailed explanation of the project see the section in 
Chapter I of this dissertation entitled "Evolution of the Study."
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all analyzed by density  maps,  line trend figures,  bar char ts ,  and tables .  Text 

is also integra ted with the figures highlighting the  c h a n g e s  in the 8 0 ' s .  The 

third sect ion reviews the economic  a sp e c t s  of Michigan product ion 

agriculture.  The economic review has  four par ts  of trend analysis for s ta te  

totals  of: (1) farm household  income, (2) balance shee t ,  (3) cash  receipts,  

and (4) employment .  As with the  o ther  sect ions ,  figures and tex t  are used 

to identify and describe the different t rends.  The last sect ion is a data  

appendix  tha t  reviews ch an g es  in county  data ,  and lists da ta  s e ts  for cash  

receipts ,  farm household  incomes,  and farm balance shee ts .  The data  used 

in the  publication co m es  from several sources .  The most  critical da ta  w as  

the time-ser ies  da ta  tha t  the  Michigan Agricultural Statistical Service 

publishes annually, this provided the  basis for all line trend figures and the 

coun ty  da ta  appendix tables.  The second  key source  of da ta  w as  the 

Census  of Agriculture for the  years  of 1972,  1982 ,  and 1987 .  Other  

important  sou rces  of information used,  cam e  from the  U.S.D.A. Economic 

Research Service and the  Bureau of Economic Analysis both in Washington,  

D.C.
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Summary

As mentioned in chap te r  I the  purpose  of this disser ta tion is to further 

develop the  "baseline" publications tha t  were  reviewed above.  This 

disser ta tion ex ten d s  th ese  publications in numerous  w a y s  while maintaining a 

"Wright type"  style and format.  A number  of the  unique a sp e c t s  of the  

disser ta tion are identified as  follows: This is the  first publication to extensively 

review the  d ec a d e s  of the 7 0 ' s  and 8 0 ' s  for Michigan product ion 

agriculture .27 Secondly, the  dissertat ion takes  ad v a n tag e  of powerful 

personal  com pu te r  (PC) applications. These  PC applicat ions28 have been used 

to genera te  all figures,  tables,  statistical regressions, sp read sh ee t s ,  input- 

ou tpu t  analysis  and word processing a sp e c t s  of the  disser ta tion. Thirdly, 

several analytical m e thods  have never  been applied to Michigan production 

agriculture data  before. This is the first known research  application of the 

shift -share method of analysis to d eco m p o se  the competi tive shifts and trends  

in Michigan product ion agriculture based  on commodity  cash  receipts.  This 

disser ta tion is also the  first to apply the input-output model (Micro-IMPLAN) to 

examine the  economic s truc ture  and linkages of product ion agriculture with 

Michigan 's  general economy.  These  m ethods  and o thers  used in the  

disser ta tion are all described in greater  detail in the following "Methods"  

chap te r  III.

27 Note: the dissertation relies heavily on the publication the researcher 
authored entitled "Michigan Agriculture in the Eighties: A Decade in Review."

28 Note: such applications used were Borland's Quattro Pro for Windows and 
WordPerfect for Windows.



III. M E T H O D S

Time Series Trend Analysis

The time series  method of analysis  w a s  se lected b e ca u se  of the  ability 

to discover  and identify the  direction and pa t te rns  of key baseline da ta  for 

various Michigan's  product ion agricultural commodit ies  over  t ime. Time 

series  analysis  w h en  coupled with a graphical display is a powerful  tool for 

uncover ing specific t rends  and telling a story in a "picture is wor th  a 

thousand  w ords ,"  format.  This time series  analytical app roach  has  been 

greatly facilitated by the  continued deve lopm ent  of in tegra ted personal  

com puter  programs th a t  can  easily merge d a tab ase  s t ruc tures ,  statistical 

calculations, word processing,  and graphical ou tpu t  into a com prehens ive  

package .

A time series  is a se t  of ordered observat ions  of a particular variable 

taken  at  different points in t ime. The time series  can  be represen ted  by a 

mathematical  equation listing the  values of the  re sponse  as  a function of 

t ime or, equivalently, as  a figure on a graph w h o se  vertical coordinate  gives 

the  value of the  historical da ta  plotted agains t  t ime on the horizontal axis. 

The historical da ta  can  also be displayed in a tabular  format  of rows and 

co lumns,  however ,  the trend pat tern over  t ime can be easily obscured .  It is 

the  trend pat tern  genera ted  by the  time series analysis tha t  offers the  

planning m echan ism  and not  necessarily  the  individual values  them selves .

2 7



The time series is of ten  a s su m ed  to have th ree different com ponen ts .  

The McGraw Hill Dictionary of Modern Economics  def ines  a t ime series as  

being com p o sed  of three mutually exclusive and exhaus t ive  com ponen ts :

"(1) The trend cycle cons is ts  of cumulat ive and reversible m ov em en ts  

character ized by recurrent and aperiodic intervals of expans ion  and 

contract ion (the cycle) and by longer-run drifts underlying the  eco n o m y  (the 

trend). The trend is usually character ized by longer m ov em en ts  than  th o se  

of the  cycle.  (2) The seasonal  trend represen ts  the  com posi te  effect  of 

climatic and institutional fac tors  and is represen ted  by fluctuations tha t  are 

repea ted  a lmost  regularly each  year. (3) The irregular, the  residual th a t  is 

left w h en  the  trend cycle and the seasonal  have both been  removed from the 

original economic  time series,  cons is ts  of erratic real-world occu r rences  and 

m ea su re m e n t  errors and is character ized generally by m o v em en ts  of less 

than  six m on ths '  du ra t ion ."29 The time series trend co m p o n en t  can  be 

further  elucidated by introducing and defining the  term "secular trend." A 

secular  trend d en o te s  the  regular long-term m ovem en t  of a series of 

economic  da ta .  The secular  trend of most  economic  series is positive, or 

upward  showing growth,  however ,  in a few  c a s e s , 30 the  secular  t rend is 

negative . The slope of the  calculated trend indicates the  t endency  (up or

29 Greenwald, Douglas, and Associates, The McGraw-Hill Dictionary of Modern
Economics: A Handbook of Terms and Organizations. (New York: McGraw- 
Hill, 1984), pp.355-6.

30 Note: in a number of cases the calculated trends are negative for different 
variables.

2 8
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down) of the  trend and ho w  fast  or ho w  s low the  growth (positive, negative, 

or flat) rate  is. The growth  or decline of the  trend is an indication of 

c h a n g es  or shifts tha t  have taken place in either supply-side factors  or 

demand-s ide  determinants  from a theoretical perspect ive.  A sugges t ive  list 

of the  factors  affecting Michigan (applicable to other  s ta tes )  production 

agriculture is a s  follows:

•  The adoption of n e w  production technology

•  Restrictive or s lackened environmental  legislation

•  Changes  in co n su m er  ta s te s  and preferences

•  Changes  in tax  policies

•  Shifts in foreign and domestic  t rade policies

•  Changes  in commodity  price support  programs

•  Changes  in se t  as ide programs.

There are three  primary reasons  for analyzing trend pa t te rns  in the 

time series data.  "First, a s tudy  of trend allows us to describe a historical 

pat tern  in the  d a t a . " 31 Often this information is a useful benchm ark  w hen  

evaluating the s u c c e s s  or failure of previously implemented public or 

administrat ive policies. "Second,  a s tudy  of trend pa t te rns  permits us to 

project p as t  pa t te rns  or t rends  into the fu ture ."32 When the  secular  trend is

31 Bails, Dale G., and Peppers, Larry C. Business Fluctuations: Forecasting 
Techniques and Applications. (Englewood Cliffs, New Jersey: Prentice Hall, 1993),
p. 75.

32 Ibid.
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identified, the  growth  rate  can  be utilized to  extrapolate  a fo recas ted  trend,  

which e n h a n c es  the  decision makers '  point of reference for formulating 

policies. The third reason  is, "by studying the  trend pat tern  of a t ime series 

data ,  w e  can  isolate or remove the  trend co m p o n en t  from the  actual  (Yt> 

d a t a . " 33 By removing the  trend com ponen t  it is easier  to isolate and 

analyze the  residual co m p o n e n ts  of a time series,  which is the  seasonal ,  

cyclical and residual effects .  In chap te r  IV, the  analytical goal is to 

graphically display the  time series data  of numerous  Michigan agricultural 

commodit ies  and their prices,  value of production, yields, and acres  

harves ted ,  e tc . ,  and their long-run secular t rends ,  during the  1 9 7 0 ' s  and 

8 0 ' s .

Explanation of the Time Series Method of Analysis:

Numerous  trend pa t te rns  can be identified from time series  data.

From a mathematical perspect ive,  many of th e se  trends  are described in 

te rms  of linear, quadratic,  exponential,  logarithmic, polynomial, square  root,  

or parabolic functions , to nam e a few. The researcher  m us t  identify the 

function th a t  bes t  describes  the trend pat tern for the  specific t ime se r ies .34

33 Ibid.

34 Note: The methods and processes used by the econometrician to practice his 
or her trade is often an eclectic combination of both art and science. The 
researchers' selection of a specific function used to describe a trend pattern, can 
range on the continuum from highly subjective to highly objective measures.  The 
econometrician, must therefore, rely heavily on experience when performing the 
analysis and on his or her ability to judge the reasonableness of their assumptions in



31

W hen se lec ted ,  the  mathematical function b ecom es  an approximation of the 

general t e n d e n c y 35 or the  trend pat tern of the  time series da ta .  In this 

s tudy  I have  confined the analysis to calculating only tw o  trend pat terns;  the 

linear and exponential  function. These  tw o  functional forms have been 

se lec ted  for four primary reasons:

(1) The e a s e  of interpreting the statistical output ,  i.e., the 

coefficients,  and the  ability to calculate annual  ra tes  of ch an g e  from 

the  functions.

(2) The ability to com pare  the tw o  funct ions to each  other  based  on 

their statistical goodness  of fit (R2) and, therefore, se lect  the  ’’bes t  

fitting trend" funct ion.36

(3) The limitation of t ime to explore other  trend functions.  The 

specification of the  tw o  funct ions  will genera te  close to 4 0 0  least 

sq u a re s  regression runs, for all the  different commodity  variables.

(4) Other  more complex  functions (e.g., functions which incorporate 

sin or cos  properties and change  signs) could be used  to maximize the 

g o o d n ess  of fit of the  trend,  however ,  the  long-run secular  trend

light of all surrounding circumstances related to the time series under investigation.

35 The general tendency is the direction of the trend pattern up or down, and the 
rate of change or steepness of the function. It should be noted, for example, that 
complex functions such as third degree-polynomials are not as clearly analyzed, and 
are the exception rather than the rule.

36 Note: the properties of goodness of fit and it's limitations (comparability 
between different functions) will be discussed forth coming.
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would be less clear because  of the  gyrations of the  es t imated  pat tern. 

The mathematical function tha t  describes  the  linear trend 

pat tern  is a s  follows:

Y c = a +JbT ( 1 )

The variables are defined as  follows:

Yt = the  value of the  depen d en t  variable in time period (t) of the  time 
series  being analyzed.

T = the  time variable (independent  variable) which is incremented 
annually from 0, 1, 2, T. For m os t  of the  time series 
analyzed in the  s tudy, the  time variable (T) goes  from (0, 1,
20), representing the  21 years  from 1 9 7 0  to 1 9 9 0 .37

a = the  y intercept,  and a derived coefficient.
b = the  slope of the  line, and the  am oun t  by which Y, c h a n g e s  for a

unit increase  in T, it is also a derived coefficient.

The mathematical  function tha t  describes  the  exponential  trend pattern 

is as  follows:

Yt = a b T ( 2 )

The variables are defined as  follows:

Yt =  is th e  value of the  dependen t  variable in time period (t) of the
time series being analyzed.

T = the  time variable,  incremented  annually from 0, 1 , 2 ,  ..., T .38
a = co n s ta n t  multiple
b = the  positive com pound  rate of growth raised to the  pow er  T.

37 Note: some time series are broken or shortened because of missing data.

38 Note: the sign of variable T is positive when (Yt) is increasing over time, or 
the sign is negative when (V,) is decreasing over time.
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The statistical method of least squares  regression is used  to determine 

the  g o o d n e s s  of fit and the coefficients of the  es timated  trend equa t ions .39 

This is w h a t  is of ten called the  curve fitting process .  Equations three 

through six explain mathematical ly  h o w  the  linear and exponent ia l equat ions  

w ere  es t imated .  All of the  statistical analyses  were  performed in the  

s p re a d sh e e t  Quattro  Pro for W indow s .40 The es t imated  functions  were 

then  merged with the actual  da ta  into a graphical format.

The es timated  coefficients  for the linear function are calculated as  

follows:

a = Yc - bT  (3)

b  ,
E T2 - n T 2

The es t imated  coefficients for the exponential funct ion41 are calculated 

as follows:

39 Note: In order to perform least squares regression on the exponential function, 
the function (the data) must be transformed logarithmically. This procedure turns 
the function into a line equation which is estimable using least squares regression.

log Yt = log a + rlogi?

40 Note: Quattro Pro has the capability to calculate least squares regression.

41 Note: the equations used to estimate the exponential coefficients reflect the 
line logarithmic transformation, mentioned in the previous footnote.
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log a = ( E log Yt / n) - T log b (5)

( 6 )

The regression output  of Quatt ro  Pro conta ins  all the needed  

coefficients  to cons t ruc t  the  linear and exponential trend pat tern  funct ions 

for each  time series.  T h ese  calculated funct ions  are located in appendix B.

It is of particular importance to know  tha t  the  exponent ia l functions  located 

in appendix B are the  es t imated logarithmic42 coefficients ,  transla ted back 

to b a se  10 by taking the  antilog of each  coefficient. The convers ion makes  

the  exponential  coefficients  more easily unders tood  and comparable  to the 

linear coefficients.  The es t imated coefficients serve  tw o  important  purposes .  

The first, is the construct ion  of the historic trend pat tern  for each  of the  time 

series.  By overlaying the es t imated  trend pat tern on the  historical da ta  set,  a 

long-run secular  trend can  be identified.

The other  important  purpose  is the  utilization of the  slope coefficient to 

calculate  an average  annual  rate of c h a n g e 43 of the trend pat tern.  The rate 

of ch an g e  highlights the  degree  of growth or decline of the  long-run trend,

42 Remember that the exponential function requires the translation into a 
logarithmic format in order to utilize the technique of least squares regression.

43 Note: an average annual change can also be calculated in absolute numerical 
terms.



3 5

and the ra tes  of change  can  also be compared  be tw een  commodity  

variables.

The econometr ics  tex t  by Pindyck and Rubinfeld def ines  R2 as  the  

proportion of the  total variation in Y explained by the  regression of Y on 

X.44 In this s tudy  the independent  variable X is actually the  independent  

t ime variable (T). The calculated R2 statistic is used as  the  g oodness  of fit 

proxy to identify which trend had the close t  match  to the  actual  t ime series 

data .  The higher the R2 value4& of the es timated function the  better  the  fit.

In order to se lect  the  bes t  fitting function for the  trend analysis som e 

modifications for the  exponent ial  function w a s  n ecessa ry  to ca lculate R2.

The modifications cen tered  around the previously mentioned translation of 

the es t im ated  logarithmic coefficients back to base  10 (the actual  da ta  scale) 

by taking the  antilog. In the  sam e manner  the trend line m ust  also be 

converted  into base  10 units.  The least squares  co m p o n e n ts  of equat ion 

seven  (TSS, RSS, ESS) are then recalculated. With the  decomposit ion of Y, 

complete ,  a n ew  R2 is calculated for the  exponential function. Then the  best  

fitting trend function (linear or exponential) is se lected based  on the  highest  

R2 for Yt. The bes t  fitting trend pattern is then  ready to be fitted with the  

actual da ta  series Yt.

44 Pindyck, Robert S., and Rubinfeld, Daniel L., Econometric Models and 
Economic Forecasts. (McGraw-Hill Book Company: New York, 1981), p 62.

45 Note: the R2 value ranges from 0 to 1, with 1 being a perfect fit of the
estimated trend to actual data, and 0 no correlation between the estimated function 
and actual data.
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The following is a brief description of the  p rocess  of calculating R2. 

The equation is the  decomposit ion of V, w hen  least squares  regression is 

applied. This decomposit ion of Y, leads to the  next  s tep  of calculating the 

g o o d n ess  of fit (R2):

(7)e ( y , - y )2 =  e  ( Y , - y f  +  ^ ( y , - y )2
TSS = ESS  + RSS

TSS = the  total variation of Y (or total sum of squares).
ESS = the  residual variation of Y (or error sum  of squares) .
RSS = the  explained variation of Y (or regression sum of squares) .

Y  = the  average  observed  value or mean value of Y,

Yt =  the  predicted value

Y, = the actual or observed  value

Equation eight is the definition of (R2), derived from equation seven  

above:

R 2 = 1 -  ESS = RSS  
TSS TSS

Below is an example of the  type of graphical integration of the  actual 

t ime series data  (Yt) and the  fitted trend pat tern ( Yt )« in this case

exponential  t rend, found in chapter  IV. Also, included with th e  graph is a 

sum m ary  table of statistical highlights of the  time series data :  average,  high,
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low, and the  average  annual  rate of ch a n g e .46

SOYBEANS; YIELD
21 YR TREND 1970 TO 1990

40

LU
t ro 1
2 M- iUJ
a .<f>

UUUJ
Y EAR

A c tu a l o  E x p o n e n tia l T re n d

YIELD

21 - YEAR

A verag e :  2 9

High: 3 8

Low: 21

A vg. Anl. 2 .3 0 %
Chg:

46 Note: the method used to calculate the average annual rate of change is 
mentioned above.
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Shift Share M ethod o f Analysis

Explanation o f Shift-Share M ethod47 of Analysis:

This sect ion is a general overview of the shift -share method  of analysis.  

A short  historical explanation of shif t-share and the justifications for its 

research  application is developed here. A com prehensive  descr iption of the 

shif t-share technique  and the  models '  results and an interpretation of the  

results  is located in chap te r  V of the  thesis .

The disciplines of regional economics  and labor econom ics  developed 

the  statistical method of shift-share analysis approximately thirty-five years  

ago  to ad d ress  differences (what  w as  called "locational shifts") in regional 

em ploym ent  pa t te rns  over  t ime. Later the  method w a s  incorporated  into 

s tudies  tha t  focused  on regional income levels and their shifts and changes .  

Since its inception, the  original shift-share technique  has  been  significantly 

modified and ex tended .  In chap te r  V the basic shift -share model is reviewed 

and then  adjusted into the more robust  and new er  Arcelus (I) shift -share 

technique.

The shif t-share method is a descriptive statistical technique  tha t  does 

not explain the  reasons  for the  shifts and ch an g es  in employment  or income, 

but is a tool tha t  identifies the  shifts and changes .  The regional analysis

47 For reference to a comprehensive review of the shift-share literature see the 
bibliographic notation for the authors Selting and Loveridge. The University of 
Minnesota staff paper covers the academic contributions, criticisms, defenses and 
the extension of the original shift-share technique.
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approach  to the shift-share method allows the researcher  to select  a base 

region and local region for comparat ive  purposes .  Various regions such  as 

s ta te s ,  count ies ,  rural a reas ,  urban areas,  ethnic backgrounds,  etc . ,  can  be 

se lec ted  for the  analysis.  Growth rates  (percent  changes)  for a base  region 

and a local region are ca lcula ted48 and then  d eco m p o sed  into various 

c o m p o n e n ts  such  as  ex p ec ted  national g rowth  effects  and differential 

national g rowth  ef fects .  The decom posed  e lements  form the  basis for 

identifying the  types  of "shifts" (employment or income) in a particular 

region. The shift -share technique  allows the researcher  to ask such 

ques t ions  as: "are w e  gaining or losing jobs in an industry," "w hat  industries 

in our  region are considered fast  growth employment  industries,"  "w hat  

industries are  w e  specializing in," and "w hat  industries do w e  have a 

competit ive advan tage  in?"

For purposes  of this s tudy  the Arcelus (I) model has  been se lec ted  to 

analyze product ion agriculture shif ts49 be tw een  the base  U.S. region and 

the  local Michigan region. Farm cash  receipts  are used as  the basis for the 

shif t-share analysis instead of the  usual employment  or income proxies.  By 

using commodity  cash  receipts  as  the  basis, the  Arcelus method is able to

40 Typically the employment (or income) data is grouped into respective 
industrial classifications, (e.g. Standard Industrial Classification codes) to compare 
the local region against the base region.

49 Shifts in economic activity that are predicated on changes in the cash 
marketings of Michigan production agriculture commodities compared to the U.S. 
cash receipts for the same commodities.
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d e c o m p o s e  all commodit ies  into comparat ive  growth pat terns .  Now the 

ques t ions  tha t  were  asked  above may be rephrased:  over  t ime is Michigan 

gaining or losing in the  value of production for a specific commodity,  w h a t  

commodit ies  in our region are considered "fast g rowth"  commodit ies ,  w h a t  

commodit ies  are w e  specializing in, and w ha t  commodit ies  do w e  have  a 

competi t ive advan tage  in? Upon reviewing the li terature, there w a s  no 

ev idence  tha t  the shift -share technique  has  ever been  used to examine 

agricultural cash receipts  in this manner .  This method should provide a solid 

analytical approach to help baseline the direction of Michigan production 

agriculture during the  d e c a d e s  of the  7 0 ' s  and 80 's .

Input-Output Analysis (Linkages)

Explanation of Input-Output  Method of Analysis:

Input-output (1-0) analysis is considered part of the  field of 

econometr ics .  Most 1-0 app roaches  integrate economic theory, 

mathemat ics ,  and statistical analysis into an analytical model of a well 

defined econom y (e.g., county ,  s ta te ,  or country).  In th e  1 9 3 0 's ,  The 

Russian econom is t  Wassily Leontief w a s  credited with the  deve lopm ent  of a 

general theory of production tha t  concen t ra ted  on the  in te rdependence  

(linkages) of industries in an econom y.  His first American empirical model 

w a s  cons t ruc ted  in 1 9 3 6  of the United S ta tes  econom y.  Over time, the  l-O 

m ethod  gained m o m en tum  in the  U.S. The growth in l-O modeling w a s
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greatly e n h a n c ed  by the  aggregative national account ing influence of the  

National Bureau of Economic Research (NBER). The deve lopm ent  of 

com prehensive  macro economic data  (National Accounts )  by the  U.S. 

governm ent  fit ideally within the l-O modeling framework.

For pu rposes  of this s tudy  an l-O personal  com pute r  so f tw are  package  

nam ed "Micro IMPLAN" is used  to bet ter  unders tand  the s truc ture  and 

linkages of Michigan's production agriculture econom y.  The IMPLAN 

sof tw are  u ses  Michigan specific d a ta 50 to genera te  the statistical results.

The final l-O results51 include economic multipliers (employment,  output ,  

and personal  income) and pa t te rns  of t rade and consumption  tables  with 

special a t tent ion being paid to Michigan product ion agriculture.  This sect ion 

is a brief overview of the "mechanics"  of the 1-0 method of analys is .52

The model s ta r ts  with the  simplifying assum pt ions  of linear production 

functions  within industries,  equilibrium in the  econom y and h o m ogeneous  

ou tpu t  tha t  is produced by each  industry. The important  variables are the 

o u tpu ts  tha t  each  industry (industrial categories)  is divided into in the 

representa t ive  economy.  Each industry 's  output  is a product  of the 

summation  of sales  to all o ther  industries and to final dem and.  The econom y

50 Note: latter in this section is a description of the data elements used in the 
IMPLAN model.

51 The 1-0 model results are found in chapter IV.

52 It should be noted that at the beginning of chapter IV key variables and terms 
are defined to assist the reader with the interpretation of the 1-0 results.
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is in equilibrium w hen  each  industry 's  output  equals  its total pu rchases  (from 

other  industries) which are determined by the  ou tpu t  of all the  other  

industries.

The basic theoretical s tructure  of the 1-0 model used in IMPLAN is 

sh o w n  in table I, this is called the " t ransact ions"  table.  Table I cons is ts  of 

four matrix quadran ts  tha t  reflect the  t ransac t ions  b e tw een  the  purchasing 

and producing sec to rs  of a representative economy.  The first quadran t  I, is 

the  in termediate  t ransac t ions  matrix. This is the flow of goods  and services  

tha t  are both consum ed  and produced in the current  production process .  

Q uadran t  II is the  final dem and sec tor  and reflects the "ultimate c o n su m ers '"  

p u rchases  from the  producing industries.  Final dem and contains  four major 

purchasing institutions (1) household  consumption,  (2) governm ent  

expendi tures ,  (3) gross  domest ic  capital formation and (4) exports .

Quadran t  III represents  the primary inputs to product ion.  This includes the 

labor supplied by households ,  depreciation, imports,  and the  government .

The final quadran t  IV is the  econom y in equilibrium, where  the  primary inputs 

equal final dem ands .  Below is the mathematical  representation of the  

IMPLAN l-O model s tructure  corresponding to Table I:
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By summing ac ross  a row, in quadrant  I (table I) in termediate demand 

plus final dem and  equals  the  Total Gross Output  for industry "i" the 

combining of intermediate  dem and  plus final dem and in an "n" - industry 

model:

* /  = £ * *  + (C t+ Gf+1,+ Ej)
H

Where:  Xi = Total Gross  Output  of Industry i

= Intermediate Demand for the ou tpu t  of Industry i 

( C; + Gj + Ij + Ej ) = Final Demand for the ou tpu t  of industry i

The variables of Final Demand are as  follows:

Cj = Personal Consumption Expenditures

G| = Sta te  and Local and Government  Expenditures  and
Commodity Credit

l; = Gross Domestic  Capital Formation Plus Inventory
Purchases

E, = Foreign Exports

By summing do w n  a column, intermediate  inputs (quadrant  I) plus 

primary inputs (quadrant  III) produces  the Total Gross Outlays of industry j. 

As follows:

•*; = E  X , *  Tj +Dj + M.)
M



4 5

Where:  Xj = Total Gross  Outlays of Industry j

Zjj = Intermediate Inputs for Industry j

( Hj + Tj + Dj + Mj ) = Primary Inputs for industry j

The variables of Primary Inputs are as  follows:

Hj = Personal Consumption Expenditures

T; = S ta te  and Local and Government Expenditures  and
Commodity Credit

Dj = Depreciation

Mj = Foreign Imports

By summing ac ro ss  the  totals row or down the  totals column, the  totals

(Gross Outpu t  and Gross  Outlays) for the  whole econom y are derived.

n

x  = £  x i + ( h + t + d + m )
M

X  = £  x i + (C + G  + I+ E) 
7-i

The tw o  agg rega te s  combined,  by definition, s h o w s  tha t  the  econom y 

is in position of equilibrium.

n n

E  * /  = E
/ - i  y-1

The da ta  used in the  IMPLAN model is separa ted  into tw o  major
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d a ta b a s e  sect ions .  The first sect ion is a national-level technology matrix and 

the  second  sect ion is a grouping of es t imates  of sectoral activity. The 

national technology matrix is the  collection of product ion function 

coefficients for the  different sec tors  tha t  are applied to regional multiplier 

and impact analyses .  It is therefore , an assumption  of the  IMPLAN model 

th a t  Michigan 's  econom y is representa t ive of the U.S. in te rms  of the  

m e th o d s  of production used . The second  d a tab ase  sect ion is sepa ra ted  into 

five major groups.  The major groups  are final demand,  sa les,  value added,  

employment ,  and total industry output.  Some of the  major groups are 

further sepa ra ted  into more specific ca tegories  tha t  relate to the individual 

commodit ies  (i.e., the  industry sec to rs  such  as  dairy products  and cattle and 

calves).  The following is an outline summ ary  of the d a ta b a se  elements:

I. Final D em an d : Is the  final demand for the output  produced by each  

sector .  It is divided and subdivided into 11 data  e lements .  The 12th 

e lement  is Total Final Demand and is derived from the  other  11 elements .

A. Personal Consumption Expenditures (PCE): the  industry output  

pu rchased  by individuals or households  for personal consumption .

There  are three levels of expendi tures  included in the  d a ta b a s e  tha t  are 

based  upon a household  income level of:

1. Low < $ 1 5 ,0 0 0
2. Medium > $ 1 5 ,0 0 0  but < $ 4 0 ,0 0 0
3. High > $ 4 0 ,0 0 0
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B. S ta te  and Local Government  Expenditures {SLG PUR): The 

expendi tures  on goods  and services required to provide government  

services .  SLG purchases  have been divided into the  following data  

e lements:

1. S ta te  and local governm ent  education expendi tures  (ED).
2. S ta te  and local government  non-education expendi tures  (NonED).

C. Federal Government  Expenditures (FG PUR): Expenditures for goods 

and services required to provide federal government  services.  The 

federal governm ent  is sepa ra ted  into:

1. Non-military expendi tures  (Non MiL)
2. Military expendi tures  (MiL)

D. Commodity Credit (CCC): Excess goods  tha t  are bought  by the 

federal government  Commodity Credit Corporation.

E. Inventory Purchases  (INV PURCH): Goods tha t  are not d ispersed in a 

particular year tha t  are stored for sale in the next period. Values in this 

column reflect additions to inventory am oun ts  for the year.

F. Gross  Private Capital Formation (CAPITAL FORM): Goods tha t  are 

sold to  industries w ho  use  the  goods  as  capital equipment .  The sales  of 

t h e se  goods  provides industries with their capital s tructure.
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G. Foreign Exports (FE): Exports of commodit ies  to foreign countr ies.

H. Total Final Demand (TTL Final Demand): This is a summation  of all 

th e  final dem and  categories .

II. Sales

A. S ta te  and Local Government  Sales  (SLG Sales): Sales  of goods  and 

services  tha t  have been  produced or stockpiled by s ta te  and local 

governm ents .

B. Federal Government  Sales (FG Sales):  Sales  of goods  and services  

th a t  have been produced or stockpiled by the  federal government .

C. Inventory Sales  (INV Sales):  Inventory stored in a previous year 

(Inventory Purchases)  and sold in the current  period.

III. Value A d d e d : Those  co s ts  tha t  are added to the  intermediate  co s ts  of 

producing goods  and services.  There are four c o m p o n en ts  of the  value 

added  ca tegory  plus a fifth derived data  e lement "total value added":

A. Employee Compensat ion:  W ages  and salaries paid to em ployees  by 

industries plus the value of benefits,  and any contr ibut ions to social
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secur ity and pension funds  by the employee and employer.

B. Property Income: Income of sole proprietorships,  which includes self- 

employed income.

C. Indirect Business  Taxes:  Include all sales,  excise,  and value added 

taxes .

D. Other  Property Income: Dividend, interest,  corporate ,  and rental 

income.

E. Total Value Added (TTL Value Added): This data  e lement  is a total of 

the above  four value added  data  elements.

IV. Employment: The em ploym ent  es t imates  are produced from a number  of 

so u rces  th a t  include County Business Pat terns  and Dunn and Bradstreet.

- Total Industrial Employment  (TTL Employment):  This figure is 

e xpressed  in th o u sa n d s  and represents  the  number  of jobs of both full 

and part-time employment  to produce total output .
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V. Industrial  O u tp u t :

A. Total Industrial O utpu t  (TTL Industrial Output):  This rep resen ts  gross  

industry sales  from product ion.



IV. MICHIGAN PRODUCTION AGRICULTURE TREND ANALYSIS

General Farming Overview 

This sect ion  is an historical overview of three primary macro t rends  in 

Michigan production agriculture during the  d e ca d e s  of the  7 0 ' s  and 8 0 ' s .  The 

three  ca tegor ies  reviewed are the number  of farms, total land in farms, and 

the  average  size per farm in acres .

Number  of Farms: Michigan 's  farm numbers  have  t rended gradually lower in 

the  7 0 ' s  and  8 0 ' s ,  s e e  Figure 1. In 1 9 7 0  there  were  8 4 , 0 0 0  farms in the 

s ta te ,  by 1 9 9 0  the number  of farms had declined to 5 4 ,0 0 0 ,  a loss of 

approximate ly  3 6 % .  For the  21 year  period, farms fell an average  annual  rate 

of 2 .0 7 % .  W hen  the  trend however ,  is seg m en te d  into the 7 0 ' s  vs.  the  80 's ,  

tw o  different pa t te rns  emerge .  What  appears  is a very slight drop in the rate 

of decline in the  num ber  of farms.  In the  7 0 ' s ,  farms dropped a t  an average  

annual  ra te  of 2 .5 3 % ,  for a total reduction of 1 9 ,0 0 0 .  During the  8 0 ' s  the 

rate  s low ed  to an annual  decline of 1 .8 4 %  with only 1 1 ,0 0 0  farms leaving 

product ion.

Land In Farms: As expec ted ,  the am ount  of land in Michigan farms had a 

similar trend pattern,  s ee  Figure 2. In the 7 0 ' s ,  land fell at  an ave rage  annual  

rate of 1 .0 7 % ,  for a total reduction of 1.3 million acres .  During the  8 0 ' s  the

51
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average  rate s lowed to an annual  drop of 0 .5 4 % ,  and a total decline of 6 0 0  

th o u san d  acres .  Overall, total land in farms fell from 12 .7  million acres  in 

1 9 7 0  to  10 .8  million acres  in 1990,  a drop of 15%.

A verage Size o f  Farms: Many reports53 have highlighted the  nation wide trend 

tow ard  consolidation and g row th  of farms into larger en terprises .  Michigan is 

no different.  From 1 9 7 0  to  1990,  the average Michigan farm grew  in size 

from 151 to 2 0 0  acres ,  s ee  Figure 3. The farm size growth  trend w a s  an 

average  annual  rate of 1 .3 9 % .  This trend does  not s h o w  the  sam e  kinds of 

s trong bifurcated patterning as  d iscussed above.  The growth trend is more 

cons tan t .  The average  farm picked up 24  acres  during the 7 0 ' s  and another  

25  acres  in the 8 0 ' s ,  no reduction in absolute terms.

63 An example of the types of reports that are addressing this issue is as 
follows: U.S. Department of Agriculture, Economic Research Service, Structural 
Change in U.S. Farmland, by Robert C. Reining, Agricultural Economic Report 617, 
(Washington D.C.: Government Printing Office, issued June 1990).
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AVERAGE FARM SIZE
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General Field Crop Overview 

This sect ion reviews the important  crop t rends  of price, yield, ac res  

harves ted ,  value of production,  and quantity produced for each  of Michigan's 

top  ten  field c ro p s .54 The sect ion also d iscusses  so m e  of the  economic  forces 

and w ea th e r  pat terns  tha t  have significantly influenced crop production. Of 

special note  is the  w ea the r  disas ter  of 1988,  the  effects  of which were  similar 

to the  1 9 3 0 ' s  drought  tha t  affected much of the  U.S. During the  m onths  of 

May and Ju n e ,  num erous  s ta te  w ea the r  s ta t ions  recorded record low rainfall. 

Many of  t h e s e  s ta t ions  registered rainfall tha t  w a s  half to one  third below 

normal.  This late spring and early sum m er  moisture shor tage  severely 

hampered  crop deve lopm ent  th roughout  most  of the s ta te .  To make mat ters  

worse ,  the  fall w a s  exceedingly wet ,  bringing yearly precipitation totals  to 

near  normal levels. The deluge of rain in such  a shor t  t ime period c au sed  such 

w e t  field condi tions th a t  the  abandonm en t  rate soared  and much of the  

harvest ing w a s  delayed until winter. Ultimately, th e se  tw o  w ea th e r  obs tac les  

led to lows in field crop product ion tha t  had not been seen  s ince the 1 9 3 0 's .

Table II is a trend summ ary  of field crops  ranked by the  average  annual 

percent  ch an g e s  for each  ca tegory  (yields, price, etc. ) .  Figures 4  and 5 are 

the  aggregat ion of all field crops  for the  categories  of value of product ion and 

acres  harvested .  Field crop acres  harvested have expanded  at  a fairly s low 

rate of 0 . 8 7 %  per year,  increasing from just below 5 .4  million acres  to just

54 The Michigan field crops selected for analysis were the top ten based on value 
of production.



below 6 .0  million acres  in 1990 .  Value of product ion has  increased at a fas ter  

annual  rate  of 4 . 4 0 % .  The total field crop value has  expanded  from 

approximately $ 4 0 0  million in 1 9 7 0  to  a lmost  $1 .6  billion in 1990 ,  a four fold 

increase, s e e  Figure 2.
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T able  II T ren d  S u m m a ry  for C ro p s ,  C o m m o d ity  Rank  by A v e rag e  A nnual  % C h a n g e  for  21- 
Y ears ,  1 9 7 0 - 1 9 9 0

TREND SUM M ARY FOR CROPS 
COMMODITY RANK BY 

AVERAGE ANNUAL % CHANGE FOR 
2 1 -YearS FROM 1 9 7 0  - 9 0

A c re s  H a rv e s te d  P ro d u c t io n

Rank C o m m o d i ty % Chg. Rank C o m m o d ity % Chg.

1 Barley 4 .7 4 % 1 S o y b e a n s 5 .9 8 %
2 S o y b e a n s 4 .1 0 % 2 Barley 5 .6 8 %
3 S u g a r b e e t s 3 .0 5 % 3 Hay 3 . 2 6 %
4 H ay 1 .3 2 % 4 S u g a r b e e t s 3 . 2 6 %
5 Corn 0 .9 5 % 5 Corn 2 .6 8 %
6 P o ta to e s 0 . 6 2 % 6 W h e a t 2.1 1 %
7 W h e a t 0 .3 5 % 7 P o ta to e s 1 .3 2 %
8 C orn S ilage - 0 .9 8 % 8 C orn S ilage - 0 .5 9 %
9 O a ts - 1 .9 6 % 9 O a ts - 1 .3 3 %

1 0 Dry B ean s - 3 .3 8 % 1 0 Dry B ean s - 1 .9 9 %

A v e ra g e 0 .8 8 % A v e ra g e 2 . 0 4 %

Yield Price

Rank C o m m o d ity % Chg. Rank C o m m o d ity % Chg.

1 S o y b e a n s 2 .3 0 % 1 Hay 4 . 6 3 %
2 Hay 1 .9 8 % 2 P o ta to e s 3 .3 1 %
3 W h e a t 1 .9 6 % 3 S u g a rb e e t s 3 .2 1 %
4 Corn 1 .8 6 % 4 O a ts 2 .5 0 %
5 Dry B eans 1 .4 8 % 5 Dry Beans 2 .3 5 %
6 Barley 1 .0 5 % 6 Barley 1 .9 7 %
7 P o ta to e s 0 .6 2 % 7 S o y b e a n s 1 .5 9 %
8 C orn  S ilage 0 .4 6 % 8 W h e a t 1 .4 0 %
9 O a ts 0 .4 1 % 9 Corn 1 .3 2 %

10 S u g a r b e e t s 0 . 2 0 %

A v erag e 1 .2 3 % A v e ra g e 2 .4 8 %
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T ab le  II (C on tinued) ,  T rend  S u m m a ry  for  C rops ,  C o m m o d ity  Rank by  A v e ra g e  A nnua l  % 
C h a n g e  for  2 1 -Years, 1 9 7 0 - 1 9 9 0

TREND SUMMARY FOR CROPS 
COMMODITY RANK BY 

AVERAGE ANNUAL % CHANGE FOR 
2 1 -YearS FROM 1 9 7 0  - 9 0

Value of P roduc tion  

Rank C o m m o d i ty  %  Chg.

1 S u g a r b e e t s  7 . 6 9 %
2 H ay 7 . 3 6 %
3 Barley 6 . 7 5 %
4  S o y b e a n s  6 . 7 2 %
5 P o ta to e s  4 . 4 5 %
6 C orn  3 . 3 8 %
7 W h e a t  2 . 8 7 %
8 O a ts  0 . 9 5 %
9 Dry B eans  0 . 3 1 %

A v e ra g e  4 . 5 0 %
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ALL FIELD CROPS; VALUE OF PRODUCTION
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Barley: Most barley grown in Michigan is used for feed, however ,  a small 

portion is sold for malting. Barley production is confined predominantly  to the 

three count ies  of Huron, Sanilac, and Tuscola.  These  three count ies  accoun t  

for approximately 4 0 %  of the  s ta t e ' s  product ion. Huron county  alone 

produces  2 5 %  of the  barley.

Although barley is not thought  of as  a major field crop in Michigan, it 

has  quietly increased in product ion. Acres harvested  have doubled in the  21 

years  of analysis,  growing at an average  annual  rate  of 4 . 7 4 % , 55 first for all 

Michigan field crops,  see  summ ary  Table II. Acres in product ion have 

expanded  from 2 0 , 0 0 0  in the  7 0 ' s  to well over 4 0 , 0 0 0  acres  in the  8 0 ' s .  The 

a m oun t  of barley acres  harvested  is no w  comparable  to all the  s t a t e ' s  

po ta toes  area harvested.  Most  of this growth has  occurred during the  decade  

of the  eighties,  see  Figure 7. Yields have also improved, at  an ave rage  annual 

rate of 1 .0 5 % .  The higher yields coupled with the  rise in ac res  harves ted  has  

provided a significant increase  in the quantity of barley produced.  Production 

of barley increased from an average of approximately one million bushels  a 

year  for much of the 7 0 's ,  to  consis tent ly  over  2 .5  million bushels  a year  in 

the  late 8 0 's .  The only field crop with a higher trend rate in te rms  of total 

quant ity produced are s o y b e a n s .66 The price per bushel trend is steadily

55 N o te :  t h e  t r e n d  fo r  b a r l e y  is e x p o n e n t i a l  r a t h e r  t h a n  l in e a r ,  s e e  F ig u re  7 ,  t h i s  
h i g h l i g h t s  t h e  r a p id  g r o w t h  in a c r e s  h a r v e s t e d .

56 S o y b e a n  p r o d u c t i o n  i n c r e a s e d  a t  a n  a v e r a g e  a n n u a l  r a t e  o f  5 . 9 8 % .
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u p w a rd ,57 but  highly variable.  Barley prices have

ranged from a low of $ 0 .7 9  in 1970,  to a high of $ 3 .7 5  in 1980 .  Given the 

rise in prices and the  rapid increase  in the quanti ty produced,  it is not 

surprising to discover  tha t  the  value of product ion has  g rown as  well. Barley 

value of product ion increased at an average  annual rate of 6 .7 5 % ,  just behind 

s u g a rb e e t s  and hay. Total value has increased from below $1 million per year 

to over  $5 million per year .  By far the smallest  value of product ion for the 

field crops  studied, but  the  growth in percen tage  te rms  is one  of the largest.

VALUE OF 
PRODUCTION

21 - YEAR

A v erag e :  
$ 3 , 5 3 6 , 4 3 2

High:
$ 6 , 7 2 8 , 0 0 0  

Low:
$ 8 7 0 , 3 2 0

A vg . Anl. Chg: 
6 . 7 5 %

Figure 6  Barley V alue of  P ro d u c t io n ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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57 The average annual growth rate is 1.97% for the barley price per bushel.
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BARLEY; ACRES HARVESTED
21 YR TREND 1970 TO 1990
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Figure 7  Barley A c re s  H a rv e s te d ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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Figure 8  Barley Production, 21-Year Trend, 1 9 7 0 -1 9 9 0
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BARLEY; YIELD
21 YR TREND 1970 TO 1990
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Figure 9  Barley Yield, 2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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Figure 10  Barley Price, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0
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Corn for Grain: Corn for all purposes  is one of Michigan 's  m ost  ab u n d an t  and 

important  l ivestock feed grains.58 The corn is used primarily in the  dairy and 

cat t le  industries.  The rest of the  corn is either sh ipped to export markets ,  dry 

milled, w e t  milled, distilled or used as  seed .  It's grown in a lmost  every county  

in the  lower peninsula.  Sixty-six of the sixty-eight count ies  in the  lower 

peninsula harvest  over  5 0 0  acres  or more of corn a year.  In 1 9 9 0  the  top five 

producing count ies  were  Huron, Lenawee, St. Jo se p h ,  Sanilac, and Branch. 

These  five count ies  acc o u n t  for approximately 2 4 %  of the  s t a t e ' s  total acres  

harves ted  annually.

During the  21 years  of analysis,  one year  1983,  requires discussion.  In 

1 9 8 3  the U.S. Depar tment  of Agriculture instituted the  Payment  in Kind (PIK) 

program. By participating in PIK farmers agreed to remove ac reage  from 

product ion and receive a specified am ount  of corn or w h e a t  a s  a paym en t  for 

not planting. The program w as  designed as  a supply m a n a g em e n t  tool to 

control a nation wide surplus  of corn. Michigan's enrollment in the  program 

reduced  production acreage  by 3 4  percent  or 9 4 0 , 0 0 0  acres ,  s ee  Figure 12. 

Once  the  program w a s  lifted in 1984,  ac reage  planted returned to normal 

preprogram levels. The other  year  of note is 1988  and the  e f fec ts  of a 

drought.  The drought  of 1 9 8 8  w a s  the  w ors t  w ea the r  condi tions exper ienced 

by Michigan farmers since  the  1 9 3 0 's .  Many w ea the r  s ta t ions  recorded 

record low rainfall during May and June ,  generally one half to one  third below

58 T h e  o t h e r  m a j o r  f e e d  s o u r c e s  a r e  h a y  a n d  c o r n  s i l a g e .
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normal rainfall am oun ts  th roughout  the  s ta te .  The lack of mois ture severely 

dam aged  critical plant development.  To com pound  problems further, the  fall 

w a s  exceedingly wet ,  bringing yearly precipitation totals to near normal levels. 

The result w a s  w e t  field conditions, abandonm ent ,  delayed harvesting until 

freeze-up, and plummeting yields.

The 2 1 -year trend for Michigan corn production is gradually upward 

despite  the  significant interruptions mentioned above.  Most of the  g rowth  

occurred in the  first decad e  and the early 8 0 ' s .  Acres harvested  increased 

from 1.4  million acres  to a record high of 2 .8  million a c r e s 59 in 1981.  During 

the 8 0 ' s  harvested  acres  have  retreated to  a cons is ten t  level of 2 .0  million 

acres .  Yields have expanded  an average annual rate  of 1 .8 6 % ,  4 th  for all 

Michigan field crops.  Michigan recorded it 's  highest  s ta te  average  yield per 

acre  of 115 bushels  of corn in 1990.  The increase  in yields plus an expansion 

in ac res  harvested  has  m ean t  tha t  the  quantity of corn produced has  also 

grown.  The corn production trend is an average annual increase  of 2 .6 8 % ,

5th for all field crops.  In 1 9 8 2  Michigan se t  a production record for 2 9 3  

million bushels ,  see  Figure 13. The s ta te  is currently 8th in the  country  in 

corn product ion,  producing 3 .0 %  of the  share, Iowa is first.

59 T h e  1 9 8 1  s t a t e  r e c o r d  o f  2 . 8  m illion  a c r e s  w a s  t h e  h i g h e s t  a m o u n t  r e c o r d e d  
s i n c e  y e a r ly  e s t i m a t e s  b e g a n  in 1 9 2 4 .
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21 YR TREND 1970 TO 1990

$900 

$720 

<Q — $540
ir In

Zj 2
□  '■■$360 

$180 

$0

—  Actual Linear Trend

YEAR

VALUE OF 
PRODUCTION

21 - YEAR

A verage :
$ 4 3 5 , 6 8 0 , 4 0 7

High:
$ 7 4 7 , 6 0 9 , 0 0 0

Low:
$ 1 2 2 , 9 5 1 , 1 0 0

A vg. Anl. Chg: 
3 . 3 8 %
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CORN FOR GRAIN; PRODUCTION
21 YR TREND 1970 TO 1990
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Figure  13  C orn  for  Grain P ro d u c t io n ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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PRICE
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Corn Silage: Corn silage is a critical input for Michigan 's  dairy and cattle 

industries.  It's not surprising tha t  the  s ta t e ' s  leading dairy counties;  Sanilac 

and Huron,60 are first in the in the production of corn silage. These  tw o  

count ies  ac c o u n t  for over  18 %  of the s ta te ' s  total ac res  harvested .  In 1990  

Huron coun ty  harvested  2 6 ,0 0 0  acres  and Sanilac harvested 2 5 ,0 0 0  acres .

Total s ta te  product ion of corn silage has  been  declining for the last tw o  

d ecad es .  Acres  harvested  have fallen an average annual rate of 

0 . 9 8 % . 61 The trend for yields sh o w s  minor improvements  increasing a t  an 

average  annual rate of 0 .4 6 ,  8th for all field crops. In 1 9 9 0  an average  s ta te

60 In 1 9 9 0  S a n i l a c  c o u n t y  h a d  2 5 , 7 0 0  m ilk  c o w s  a n d  H u r o n  c o u n t y  h a d  1 7 , 3 0 0  
m ilk  c o w s .

6' N o t e :  o a t s  a n d  d r y  b e a n s  w e r e  t h e  o n ly  o t h e r  c r o p s  t o  h a v e  a  d e c l in in g  a c r e a g e  
t r e n d .
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yield record w a s  se t  for 14 .5  tons  per acre,  see  Figure 18. Given the  faster  

rate of decline for acres  harvested  compared  to  the  gradual rise in yields,  the  

quanti ty  p roduced has  subsequent ly  dropped.  Production has  trended 

d o w n w a rd  at  an average  annual  rate of 0 .5 9 % .  Production peaked in 1977  

w hen  a record of 5 .6  million tons  w a s  establ ished.  Since 1977,  the  quantity 

of silage harves ted  has  consis tent ly  fallen be low 4 .0  million tons.  Michigan 

w a s  ranked 8th in the  country  in product ion,  in 1990 ,  producing 4 .7 %  of the 

share,  Wisconsin is the  leading s ta te .

CORN SILAGE; ACRES HARVESTED 
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Figure 16  Corn Silage Acres  Harvested, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0
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CORN SILAGE; PRODUCTION
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Dry Beans: Michigan has been called the dry bean capital of the  World. Most 

of the  dry bean production is located in the  fertile soils of the  Bay-Thumb area 

in the  s ta te .  The tw o  count ies  of Huron and Tuscola ac co u n t  for 

approximately 4 0 %  of the  total production.  The s ta t e ' s  competit ive position 

however ,  has  been  declining th roughout  the  decades  of the  7 0 ' s  and 8 0 ' s .  In 

the  early 7 0 ' s  Michigan produced over  3 0 %  of the United S ta tes  total dry 

bean  production and for som e  varieties such  as  navy beans ,  the s ta te  

p roduced 9 0 %  of the  total.  By 1 9 9 0  however ,  Michigan's national share  of 

total dry bean product ion had declined to 1 6 .8 %  and 5 3 .8 %  for navies.  What  

d oes  the  trend analysis reveal?

Acres  harvested  of all dry beans  has  been on a d o w n w a rd  trajectory for 

m os t  of the  21 years  of analysis.  The only significant deviation from the  trend 

occurred  from 1 9 8 0  to 1982.  In 1 9 8 0  an unexpectedly  large export  market 

for colored beans  emerged with Mexico. Given the  n e w  bean  market ,  acres  

harves ted  esca la ted  to over  5 7 0 ,0 0 0  acres  (up 2 4 %  in one year),  production 

increased to over  7 .7 5  million hundred weight  (up 2 0 %  in one  year),  and value 

of product ion soared  to $ 2 0 4  million (up 7 2 %  in one year),  the  different 

spikes  are sh o w n  in each  of the  respect ive figures.  By 1982 ,  the  Mexican 

expor t  market  for colored beans ,  primarily black turtle and pinto beans  

deter iorated  and Michigan dry bean production had returned to  p re -1980  

levels. The 2 1 -year trend for bean acres  harvested sh o w s  an average  annual 

decline of 3 .3 8 % .  Dry beans  are last am ong the ten  field crops  analyzed, only
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o a ts  and corn silage pos ted  a negat ive acres  harvested  t rend.  The trend for 

the  quantity  of beans  produced w a s  also significantly negative . Dry beans  

have  declined an average  annual  am oun t  of 1 .9 9 % ,  last for all field crops,  see  

sum m ary  Table II. The trend for the  price of beans  per Cwt. persis ted higher. 

Dry bean  prices rose  annually a t  an average  of 2 .3 5 % ,  fifth for all field crops.  

The increase in bean  prices coupled with the  declines in product ion has  m ean t  

tha t  the  value of product ion trend is flat, s e e  Figure 19. The 2 1 -year trend for 

bean  value of production is an average  annual  increase of only 0.31 %, last for 

all field crops.
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Figure 19 Dry Beans Value of Production, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0
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ALL DRY BEANS; ACRES HARVESTED
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Figure 2 0  Dry B ean s  A c re s  H a rv e s te d ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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Figure 21 Dry Beans Production, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0
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ALL DRY BEANS; YIELD
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Hay: Michigan hay is usually cut three times a year  depending on w ea the r  

condit ions.  The Michigan Agricultural Statistics Service e s t im ates  tha t  8 5 %  

of the  s t a t e ' s  hay is consum ed  on location with the remaining 1 5 %  sold as a 

ca sh  crop. The number of producers  growing hay as  a cash  crop is increasing 

to m ee t  the  feed needs  of the s ta t e ' s  dairy and beef  catt le  industries.  The hay 

is either sold directly to livestock farmers or to hay brokers through auct ions.

Hay production has  increased rapidly in the 7 0 ' s  and 8 0 ' s .  This growth 

is a funct ion of more acres  harvested  and improved yields. Hay production62 

has  increased an annual  average  of 3 . 2 6 % 63 for the  last 21 years .  Production 

has  increased from just below 3 .0  million tons  per year  to well over  5 .0  million 

tons  a year,  placing Michigan 10th in the country in 1 9 9 0  with a share  of 

3 .6 % .  The 2 1 -year yield per acre  trend w a s  the second  largest  for Michigan 

field crops  at an average  annual  increase of 1 .98% ,  see  summary  Table II. 

Acres  harves ted  have expanded  from 1.3 million acres  per year to a cons is tent  

level of 1.5 million acres  per year. One year of special note is 1988 ,  w hen  

ac res  harvested  swelled to 1.9 million up from 1.4  million acres  in 1987.  This 

large increased w a s  a direct result of set-as ide and conservat ion reserve 

ac reage  being released for haying and grazing because  of the 1 9 8 8  drought.  

Prices jumped dramatically in 1988  to a record high of $ 9 4  per  ton, from $60  

a ton  in 1987,  as  dem and  greatly exceeded  a limited supply. Throughout  the

82 Only soybeans (5.98%) and barley (5.68%) had a faster annual production 
growth rate.

63 Hay is tied for third with sugarbeets
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tw o  d ec a d e s  hay prices increased more than any other  field crop increasing an 

average  annual  am ount  of 4 .6 3 % .  Consistent ly higher hay prices coupled 

with ex panded  production greatly increased the  value of product ion. Value of 

product ion has  quadrupled from approximately $75 million per year  to over 

$ 3 3 6  million, see  Figure 24 .  Hay is no w  the  s t a t e ' s  second  largest field crop 

based  on value of production,  corn is first. In 1 9 9 0  Michigan w a s  5th in the 

country  for the  quanti ty produced of alfalfa hay (5 .8%  of the  share) and 10th 

for all hay (3 .6%  of the  share),  Wisconsin ranked first in both categor ies.
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Oats: Oats  are  g rown almost  exclusively as  a source  of l ivestock feed. 

Typically, they  are raised and  consum ed  on site with som e sold for process ing.  

The equine industry (pleasure horses ,  working horses,  or race horses) is one of 

Michigan 's  largest con su m e rs  of oats .  Production in the s ta te  is confined 

primarily to the  ea s t  centra l region, which includes the  count ies  of Sanilac, 

Huron, and Tuscola.  These  th ree counties  usually acco u n t  for 2 5 %  of the  

s t a t e ' s  total ac res  harvested .  In 1 9 9 0  Michigan ranked 9th  in the  country  for 

number  of bushels  produced,  producing 3 .7 %  of the  total.

Oat product ion has  t rended steadily d o w n w ard  during the d ec a d e s  of 

the  7 0 '  and 8 0 ' s .  The decline in the quantity of o a ts  produced is a direct 

function of a reduct ion in acres  harvested .  Both acres  harvested  and quantity 

of o a ts  p roduced sh o w ed  negat ive average annual  changes ,  the former 1 .9 6 %  

and the  latter 1 .3 3 % .  This placed oa ts  in ninth place in each  ca tegory  for the 

ten  Michigan field crops  analyzed, see  summary  Table II. Total ac res  

harvested  reached a low of 2 0 0 ,0 0 0  acres  during the  drought  of 1 9 8 8  and the 

high in ac reage  harves ted  occurred in 1970,  at  a level of 4 6 7 ,0 0 0 .  Even with 

the  decline in oa t  production, yields have sh o w n  small gains,  increasing an 

annual  average  of 0 .41 %. Price per bushel has  also exhibited a persis tent  

g rowth of an annual  average  rate of 2 .5 0 % .  This is fourth am ong all field 

crops.  The value of product ion trend show ed  slight increases  of 0 . 9 5 %  per 

year,  despite  the  decl ines  in the  quant ity of oa ts  produced.  Michigan 

produces  oa ts  at  an average  value of $27 million a year.
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OATS; VALUE OF PRODUCTION
21 YR TREND 1970 TO 1990
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OATS; PRODUCTION
21 YR TREND 1970 TO 1990
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PRICE

21 - YEAR

A verage :
$ 1 .4 5

High:
$ 2 .6 5

Low:
$ 0 .7 0

A vg. Anl. Chg: 
2 . 5 0 %

All Po ta toes:  Michigan 's  po ta toes  are grown during tw o  s ea so n s ,  the  fall and 

summer .  Approximately 8 0 %  of total po ta to  production is produced in the fall 

with the  remainder  coming during the  sum m er  harvest .  Most  of the S ta t e ' s  

product ion is limited to tw o  varieties,  the white  and russet .  White po ta toes  

are g rown for table consumption  and chips while ru sse ts  are used for french 

fries and processing.  Pota to  production is confined to a se lect  num ber  of 

count ies  with Montca lm and Bay producing over  one third of the total.

Michigan pota to  product ion has  t rended gradually higher for the  pas t  21 

years .  Both ac res  harves ted  and yields have grown an average  annual rate of 

0 . 6 2 % ,  with the  quanti ty of po ta toes  increasing on average  1 .3 2 %  per year.

In th e  late eighties Michigan farmers were  faced with a number  of  significant

OATS; PRICE PER BUSHEL
21 YR TREND 1970 TO 1990
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Figure  3 3  O a ts  Price, 2 1 -Year T rend ,  1 9 7 0 - 1 9 9 0
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challenges.  In 1 9 8 6  heavy rains and flooding persis ted in central Michigan 

from mid-September  to mid-October.  The result  w a s  an ab a n d o n m en t  of 

a lmost  one-fourth of the  S t a t e ' s  planted pota to  acreage .  Total acres  

harves ted  declined from 5 7 , 8 0 0  acres  in 1985  to only 4 2 , 0 0 0  acres  in 1986 ,  

this drop is highlighted in Figure 35.  Then just before the  1 9 8 7  planting 

sea so n  the  S ta te ' s  largest process ing  plant w a s  closed in Montca lm county.

As ex pec ted  ac reage  planted declined sharply, do w n  2 0 %  from 1986 ,  as  

co n t rac ts  w ere  no longer available for many farmers.  The year  following the  

plant closing, product ion w a s  negatively impacted by the  s ta tew id e  drought  of 

1988 .  Even with the  se t  backs  of the late eighties,  Michigan po ta toes  have 

maintained a cons is ten t  position of ranking 10th nationally with approximately 

2 .5 %  of the  market.

P o ta toes  were  5th in value of production growth  for all Michigan field 

crops.  Value of product ion increased steadily from a low of $23 million in 

1971 ,  to a peak in 1 9 8 4  of $86  million, and to a level of $ 8 0  million in 1990.  

Most of the  g rowth  in value of product ion is at tributable to higher price per 

hundred weight .  Price per hundred weight of all po ta toes  t rended  higher at an 

annual  ave rage  of 3 .3 %  for the d e c ad es  of the  7 0 ' s  and 8 0 ' s .
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POTATOES; PRODUCTION
21 YR TREND 1970 TO 1990
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PRICE

21 - YEAR

A verage :
$ 5 .2 1

High:
$8.20

Low:
$ 2 .4 7

A vg. Anl. Chg: 
3 . 3 1 %

Soybeans :  S oybeans  are one  of the fa s te s t  growing field crops  in Michigan. 

Of the  ten crops  reviewed in this sect ion,  soybeans  w ere  first in the  average  

annual  percen t  change  trend for quantity produced 5 .9 8 % ,  yield per acre  

2 .3 0 % ,  and second  in te rms  of acres  harvested  4 .1 0 % .  S oybeans  are grown 

for their oil con ten t  and utilization of the crushed by-product  for l ivestock feed 

b e ca u se  of the high protein con ten t .  One 60-pound bushel of beans  normally 

yields abou t  12 pounds  of oil and 48  pounds  of meal for feed. The soy oil is 

used in cooking oils, margarine, salad oils, meat  subst i tu tes ,  paints,  varnishes,  

adhes ives ,  and many other  products .  Michigan expor ts  all of i t 's  beans  to 

o ther  s ta t e s  or o verseas  b ec au se  there are no processing facilities in the  s ta te .

Soybean  production g rew  at a faster  pace  during the 7 0 ' s  than  the mid

ALL POTATOES; PRICE PER Cwt.
21 YR TREND 1970 TO 1990
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Figure 3 8  P o ta to e s  Price, 2 1 -Year T rend , 1 9 7 0 - 1 9 9 0



8 7

8 0 ' s  but has  regained it's m om en tum  in recent  years.  Total production 

reached a low of 10 million bushels  in 1971 and a high of 4 3  million bushels  

in 1990.  Part of the  increase  in production occurred as  result of more acres  

being planted.  Acres  harves ted  g rew  from approximately 5 0 0 , 0 0 0  acres  in 

th e  early 7 0 ' s  to  consis tent ly  over  1.0  million acres  harves ted  th roughou t  the 

8 0 ' s .  The yield per acre increased from an average  of 21 bushels  per acre  in 

1971 to 38  bushels  per acre  in 1990,  an 8 1 %  increase.  This w a s  the  largest 

abso lu te  percen tage  yield increase  for all field crops.  Value of production 

g rew  dramatically in the 7 0 ' s  from a low of $31 million in 1971 to over  $239  

million in 1 9 8 0  a 671 % increase . In the 8 0 ' s  value of product ion leveled off 

reaching a high of $ 2 6 4  million in 1983  and $ 2 4 3  million in 1990.  Soybeans  

are third in te rm s  of total value of product ion behind corn and hay in Michigan. 

The 2 1 -year g rowth  trend for value of production is an ave rage  annual  

increase  of 6 .7 2 % .
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SOYBEANS; ACRES HARVESTED
21 YR TREND 1970 TO 1990
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SOYBEANS; PRICE PER BUSHEL
21 YR TREND 1970 TO 1990 PRICE
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Sugarbee ts :  S ugarbee ts  are grown primarily for their sugar  co n ten t  in 

Michigan. However ,  a small portion of the  bee ts  is used as  feed in livestock 

operat ions.  Sucrose  is spun  from the  bee ts  in a centr ifuge leaving a pulp by­

product  th a t  is combined with other  feed ingredients.  Almost all bee ts  in 

Michigan are produced under  contractual  ag reem en ts  with processing plants.  

The top  five product ion count ies  are Tuscola,  Huron, Gratiot, Saginaw, and 

Bay all in the  Thumb and Bay regions of the  s ta te .  T hese  five count ies  

a cc o u n t  for over  8 0 %  of th e  s t a t e ' s  annual  sugarbee t  output .  In the  United 

S ta tes ,  the  product ion of su g a rcan e  and sugarbee ts ,  is split abou t  half and 

half.

The sug a rb ee t  industry in Michigan cont inues  to grow at  a record pace.
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In 1 9 9 0  Michigan passed  North Dakota as  the  fourth largest producing s ta te  

account ing  for a lmost 12 percent  of the  national output .  The t rend64 for 

sug a rb ee t  production has been  steadily upward during the  d e c a d e s  of the  7 0 ' s  

and 8 0 ' s .  In terms of Michigan field crop production,  s u g a rb ee t s  tied hay with 

the  third f a s te s t  average  annual growth  rate of 3 .2 6 % ,  just behind soybeans  

and barley. Production in total tons  increased from below 1.5 million in the 

early 7 0 ' s  to above 3 .2  million in 1990.  The increase  in product ion is due 

a lmost exclusively to a rise in acres  harvested .  Acres harves ted  has  expanded  

an ave rage  of 3 .0 5 %  per year  for the last 21 years.  Yields for sugarbee ts  

have remained flat, growing an average  of only 0 . 2 0 %  per year ,  last among 

the ten  field crops.  S ugarbee ts  have now  passed  w h e a t  and dry beans  with 

regards  to  total value of product ion. Given a s teady  rise in bee t  prices per ton 

and the  expansion  of acres  harvested,  the  value of production has increased 

rapidly. The 2 1 -year g rowth  trend for value of product ion is exponential ,  see  

Figure 44 ,  increasing at  an average annual rate of 7 .6 9 % ,  first for all field 

crops . Total value of production has  increased from a low of approximately 

$ 19  million in 1971 to a high of over  $125  million in 1990 .

64 Note: the production trend for sugarbeets is exponential.
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PRICE
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A verage :
$ 2 9 . 8
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$ 12.2

A vg. Anl. Chg: 
3 .2 1  %

W heat:  Michigan grows  tw o  primary varieties of w h ea t ,  sof t  white  winter  and 

sof t  red. Soft white  winter  w h e a t  a c c o u n ts  for approximate ly  8 0 %  of the 

w h e a t  g rown while sof t  red acco u n ts  for the remaining 2 0 % .  Soft red w h e a t  

is used primarily by m anufac tu res  for heavy dough found in cake  mixes, 

doughnu ts ,  and cookies .  The sof t white winter  w h e a t  is milled into a light- 

tex tured  dough  used in breakfas t  cereals,  pie crust,  and pastries.

W hea t  is g rown in a lmost  every coun ty  in the  s ta te .  The thum b area  is 

the  major product ion region. Four counties,  Sanilac, Huron, Lapeer,  and 

Tuscola  a cc o u n t  for approximately  one  sixth of the s t a t e ' s  output .  During the 

d e c a d e s  of the 7 0 ' s  and 8 0 ' s  w h ea t  production t rended slowly upward,  at  an 

average annual rate  of 2.11 %. Acres harvested  vacillated greatly,  ranging

SUGARBEETS; PRICE PER TON
21 YR TREND 1970 TO 1990
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from a high of 9 4 0 , 0 0 0  ac re s  in 1 9 7 4  to a low of 4 0 0 , 0 0 0  in 1987 ,  see  

Figure 50.  The calculated trend for acres  harvested  is an average  annual 

c h an g e  of 0 .3 5 % .  The major influence for the  increase in production com es  

from higher yields. W hea t  yields improved cons is tent ly  during the  7 0 ' s  and 

8 0 ' s .  W hea t  yields increased in 12 of the  21 years  of analysis.  The 21 year 

t rend is an  average  annual  rate of 1 .9 6 % ,  which w a s  third am ong  field crops 

Price per bushel however ,  did not  keep pace  with other  field crops.  A bushel 

of w h e a t  increased at an average  annual  rate of 1 .4 0 % ,  only corn increased 

more slowly a t 1 .3 2 % .  The trend for value of product ion w a s  gradually up, 

cen te red  around wide annual  fluctuations see  Figure 49 .  Value of production 

g rew  at  an  average  annual  rate of 2 .8 7 % ,  ranked sev en th  for field crops.

VALUE OF 
PRODUCTION

21 - YEAR

A verage :
$ 9 1 , 5 9 8 , 4 1 4

High:
$ 1 4 5 , 0 0 8 , 0 0 0

Low:
$ 2 3 , 8 7 8 , 8 0 0

Avg. Anl. Chg:
2 .8 7 %

WHEAT; VALUE OF PRODUCTION
21 YR TREND 1970 TO 1990

$160

$ 1 2 0  - ■

$96 -(/>eo
O  2

$64

$32 -

YEAR

—  Actual Linear Trend
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General Livestock Overview 

This sect ion reviews the important  l ivestock t rends  of price, yield, value 

of product ion, numbers ,  and quantity produced for each  of Michigan 's  top 

livestock s e c to rs .65 Figure 54  is an aggregation of all l ivestock sec to rs  and 

their value of product ion. Livestock value of product ion has  g rown at an 

ave rage  annual  rate of 3 . 7 2 %  during the d e ca d e s  of the  7 0 ' s  and 8 0 ' s .  The 

$1 billion barrier w a s  broken in 1979 ,  by 1 9 9 0  value of production had risen 

to $ 1 .3 7  billion. Following Figure 54  is Table III. Table III is a trend summ ary  

of the  livestock sec to rs  ranked by the average  annual percen t  c h an g e s  for 

each  ca tegory  (price, number  of head, etc.).

VALUE OF 
PRODUCTION

1 8  - YEAR

A v erag e :
$ 1 ,0 5 6 , 0 5 5 , 5 6 1

High:
$ 1 , 3 6 5 , 9 0 6 , 0 0 0

Low:
$ 6 7 8 , 4 0 0 , 9 0 6

A vg. Anl. Chg: 
3 . 7 2 %

65 The top Michigan livestock sectors selected for analysis were based on their 
value of production. Note: the category of "honey" which is considered to be 
livestock, was not selected for analysis because of large gaps in Michigan Agricultural 
Statistical Service time series data.
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T ab le  III T rend  S u m m a ry  for  L ives tock  & Poultry , C o m m o d i ty  Rank  by A v e ra g e  A nnual  % 
C h a n g e  fo r  2 1 -Y e a rs ,  1 9 7 0 - 1 9 9 0

TREND SUM M ARY FOR LIVESTOCK & POULTRY 
COMMODITY RANK BY 

AVERAGE ANNUAL % CHANGE FOR 
2 1 -YearS FROM 1 9 7 0  - 9 0

N u m b e r  of H ead  P ro d u c t io n

R ank C o m m o d i ty % Chg. Rank C o m m o d ity %  Chg.

1 T u rk ey s 9 . 4 3 % 1 T u rk ey s 1 0 .7 4 %
2 H o g s-p ig s 3 . 5 4 % 2 H o g s-p ig s 5 . 1 0 %
3 Broilers 1 .0 2 % 3 Milk 0 . 9 0 %
4 C h ick en s - 0 .3 6 % 4 S h e e p - la m b s 0 . 5 1 %
5 H en s-p u l le ts -0 .41  % 5 H en s-p u l le ts  (eggs) 0 . 3 2 %
6 Milk c o w s - 1 .0 2 % 6 C h ick en s 0 . 1 1 %
7 All C a tt le -1 .2 8 % 7 All C att le - 0 .6 1 %
8 Beef - 1 .9 5 % 8 Broilers - 1 .6 4 %
9 S h e e p - la m b s - 4 .0 7 %

A v e ra g e 0 . 5 4 % A v e ra g e 1 .9 3 %

Yield Price

R ank  C o m m o d ity % Chg. Rank C o m m o d ity % Chg.

1 Milk pe r  c o w 1 .9 7 % 1 C alves 3 . 8 4 %
2 E ggs  p e r  layer 0 . 7 5 % 2 Milk 3 . 8 1 %

3 S h e e p - la m b s 3 . 6 2 %
4 Cattle 3 . 4 3 %
5 Broilers 2 . 6 7 %
6 T u rk ey s 1 .5 1 %
7 Eggs 1 .4 1 %
8 H o g s-p ig s 1 .0 7 %
9 C h ick en s - 0 .3 8 %

Average 1 .36% Average 2 .3 3 %
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A v e ra g e  A nnua l  %  C h a n g e  for  2 1 -Years, 1 9 7 0 - 1 9 9 0

100

T rend  S u m m a ry  for  L ives tock  & Poultry , C o m m o  
h a n g e  for  2 1 -Years, 1 9 7 0 - 1 9 9 0

TREND SUM M ARY FOR LIVESTOCK & POULTRY 
COMMODITY RANK BY 

AVERAGE ANNUAL % CHANGE FOR 
2 1 -Y earS  FROM 1 9 7 0  - 9 0

Value of P ro d u c t io n  

R ank  C o m m o d i ty  %  C h g .

1 T u rk e y s  1 2 . 5 7 %
2 H o g s -p ig s  6 . 0 3 %
3  Milk 3 . 8 2 %
4  S h e e p - la m b s  2 . 6 2 %
5 All C a tt le  2 . 3 3 %
6  E ggs  1 .6 7 %
7 Broilers 0 . 5 6 %
8  C h ick en s  - 1 . 0 8 %

A v e ra g e 3 . 5 6 %
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Dairy: Dairy is clearly Michigan 's  most important farm enterprise.

Throughout  the  7 0 ' s  and 8 0 ' s  dairy cash  receipts  consis tently  accoun ted  for 

one-four th  of the s t a t e ' s  total farm receipts.  Nationally; Michigan ranks 7th in 

c o w  num bers  and milk o u tp u t ,66 and 10th in product ion per c o w .67 Not 

surprisingly, Michigan is also a national leader in p rocessed  milk products  such 

as ,  c h e e s e s  ranking 13th, ice cream 10th, butter  and ice milk 8th,  and nonfat  

dry milk and dry buttermilk 4th.  Six counties  in Michigan produce 

approximate ly  one-third of the  s t a t e ' s  total output .  The top  producing 

count ies  are Sh iaw asee ,  Huron, Clinton, Allegan, Ionia, and Ottawa.

The dairy industry nationwide has been undergoing significant structural 

changes .  Milk product ion levels have steadily increased while the  number  of 

c o w s  has  declined. In Michigan since 1 9 7 0  the  number  of c o w s  has  dropped 

from 4 3 3 , 0 0 0  to  3 4 4 , 0 0 0  in 1 9 9 0  (a decline of 20 .6% ) ,  the  lowes t  level 

s ince 1882 .  Meanwhile total ou tpu t  has  increased an average  annual am ount  

of 0 .9 0 % ,  expanding from approximately 4 .6  billion pounds  of fluid milk per 

year  in the  early 7 0 ' s  to over 5 .3  billion pounds  in the  late 8 0 ' s .  The reason 

for the  noticeable  product ion divergence is the remarkable surge in yield per 

cow .  The 21 year  trend for Michigan ou tpu t  per c o w  is exponential,  

increasing at  an average  annual  rate of 1 .9 7 % ,  see  Figure 58.  Over the  last 

tw o  d e c a d e s  yields have increased in 1 7 of the  20  years,  tw o  of the dow n

66 A  n a t i o n a l  p r o d u c t i o n  s h a r e  r a n g in g  f r o m  3 . 5 %  t o  4 . 0 % .

67 M i c h i g a n ' s  m ilk  o u t p u t  p e r  c o w  is s e c o n d  o n ly  t o  C a l i fo rn ia  a m o n g  t h e  t o p  
p r o d u c i n g  s t a t e s .
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years  occurred  in 1973  and 1974,  w hen  P.B.B. w a s  found in dairy feed. In 

1 9 7 0  the  per c o w  yield w a s  10 ,6 2 8  pounds  of milk per year ,  by 1 9 9 0  the 

yield had ex p an d ed  to 1 5 ,2 1 2  pounds  of milk, a g rowth  of 4 3 .1 % .  Several 

fac tors  have  influenced the higher milk production per cow.  Three  of the most  

important rea so n s  are genet ic improvements ,  m an a g e m en t  and technological 

innovations. Breeding pract ices  have been used to improve a c o w s  ability to 

conver t  feed ration concen tra te  more efficiently. Cow s  are n o w  able to 

t ransform higher levels of concen t ra te  into correspondingly higher levels of 

milk production. The Michigan Agricultural Statistic Service reports  that,  

" co n cen t ra te s  in feed rations have been increased by more than  4 0  percent  

s ince 1 970 ."  During this time period the  concentrate-milk ou tpu t  ratio has 

remained s table  a s  total milk output  rose.

Two important  even ts  occurred in the 8 0 ' s  which impacted Michigan's 

dairy industry. The first even t  w as  the en ac tm en t  of the Dairy Termination 

Program (DTP), April 1, 1986.  The program w a s  initiated by the  federal 

governm ent  in the  1985  Food Security Act (Farm Bill). The goal of the 

U.S.D.A. w a s  to reduce the  U.S. milk surplus  by 12 billion pounds  by October  

1, 1987 .  The DTP impacted all seg m en ts  of the s t a t e ' s  industry; milk haulers,  

process ing  plants,  inputs suppliers,  service firms and of course  the  farmers.  

The number  of Michigan c o w s  declined approximately 1 0 %  during the  

18-month  program. Michigan Grade A dairy herds  also dropped from 6 ,8 0 0  in 

1 9 8 5  to only 5 ,3 0 0  in 1987 .  Even with the large drop in milk c o w s  and farm
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num bers ,  total milk production fell only 6%  from 1 9 8 5 68 to 1987 .  The other  

important fac tor tha t  influenced the  dairy industry w a s  the drought  of 1988.  

As mentioned above,  the  number  of c o w s  and farms declined as  a result  of 

the  DTP, the  1 9 8 8  drought  led to an additional culling of less productive 

co w s .  Short supplies of feed ration inputs such  as  corn, oa ts  and hay, and 

higher feed co s t s  initiated the  culling process .  The U.S. Congress  passed  the 

Disaster Ass is tance  Act of 1988  in late August  to provide relief to the 

farmers.  Fluid milk value of production of increased steadily through the 7 0 ' s  

and into the  early 8 0 ' s .  However,  from 1983  to 1988  value of production fell 

approximate ly  1 3 .7 % ,  from $ 7 5 4  million to $ 6 5 0  million. During this period 

both the  price of milk per Cwt. and total quantity of milk produced declined. 

T hese  decl ines  occurred during the federal governm ents  dairy diversion and 

dairy terminat ion programs. Once the programs were  lifted, the previous 

t rends  for value of production,  price and quanti ty  of milk produced regained 

their trajectory.  By 1990 ,  the  wholesale  price of milk per hundredw eigh t69 

reached  an all-time high of $ 1 4 .1 0  and production w a s  only 9 .9 %  from the 

all-time se t  in 1964.

68 In 1 9 8 5  p r o d u c t i o n  r e a c h e d  5 . 5 7  billion p o u n d s  o f  m ilk ,  j u s t  s h y  o f  t h e  a l l - t im e  
r e c o r d  o f  5 . 7 5  r e a c h e d  in 1 9 6 4 .

69 N o t e :  t h e  21  y e a r  g r o w t h  r a t e  t r e n d  fo r  m ilk  p r i c e s  w a s  a n  a v e r a g e  a n n u a l  r a t e  
o f  3 . 8 1 % ,  t h i s  w a s  t h e  s e c o n d  l a r g e s t  g r o w t h  r a t e  fo r  all l i v e s t o c k  p r i c e s .
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TOTAL MILK; VALUE OF PRODUCTION 
21 YR TREND 1970 TO 1990
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Figure 5 5  Tota l Milk V alue of P roduc tion , 18  Year T rend , 1 9 7 3 - 1 9 9 0
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Figure 56  Milk C ow  Num bers, 21-Year Trend, 1 9 7 0 -1 9 9 0



105

PRODUCTION
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Figure 5 7  Total Milk P ro d u c e d ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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Figure 5 8  Average O utpu t per Cow, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0
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PRICE

21 - YEAR

A verage :
$ 1 0 .9 3

High:
$ 1 4 .1 0

Low:
$5 .8 1

Avg. Anl. Chg: 
3 .8 1  %

Hogs and Pigs: The hog and pig industry is the one  of the  f a s t e s t 70 growing

livestock sec to rs  in the s ta te  in terms of growth in animal numbers,  value of 

product ion,  and level of output .  From 1 9 7 0  to 1 9 9 0  the trend for hog and pig 

num bers  expanded  exponentially at an average  annual  rate  of 3 .5 4 % ,  see  

Figure 61.  The upward  trend in hog numbers  is highlighted by a 21 year high 

reached in 1 9 8 7  of 1 .35 million head. This w as  the second  largest  hog total 

recorded,  com pared  to  the  all-time high se t  in 1 9 4 4  of 1 .40  million head. The 

poundage  of pork produced also increased proportionally. Pounds  produced

70 T h e  t u r k e y  i n d u s t r y  is  t h e  f a s t e s t  g r o w i n g  l i v e s t o c k  s e c t o r  in M ic h i g a n  fo r  t h e  
d e c a d e s  o f  t h e  7 0 ' s  a n d  8 0 ' s .

ALL MILK WHOLESALE; PRICE PER Cwt.
21 YEAR TREND 1970 TO 1990
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Figure 5 9  All Milk W h o le sa le  Price, 21 -Y ear  T rend , 1 9 7 0 - 1 9 9 0
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g rew  at  an average  annual  rate of 5 . 1 0 % . 71 Total pork pounds  doubled from a 

level of 2 4 0  million pounds  in the mid 1 9 7 0 's  to 4 8 0  million pounds  in 1990.  

Hog prices have  t rended gradually higher, increasing at  an annual rate of 

1 .0 6 % ,  next to  last  for the livestock commodit ies ranked. Price per Cwt. 

ranged from a low of $ 2 4 .5 0  to a high of $ 6 1 .0 0 ,  of ten  following the classic 

four year  hog; price-production cycle.  The m odes t  trend toward  higher hog 

prices coupled with higher poundage  output,  yielded a co m m en su ra te  increase 

in the  value of production.  Value of production climbed from a level of $89 

million in 1 9 7 4  to a 21 year  high of $251 million in 1990 ,  up 182% .

Almost one-half of the s ta t e ' s  hogs and pigs are grown in the 

S o u th w e s t  region. J u s t  th ree counties  in the  S o u th w e s t  region, Cass,

Allegan, and Ot taw a acco u n t  for approximately 3 0 %  of the s ta te  total. In 

1 9 9 0  Michigan ranked 1 1th in the county for the  number  of head of hogs  and 

pigs with 2 .3 %  of the total,  Iowa is the leading s ta te .  Michigan is even more 

prominent  in te rms  of the  am ount  of pork s laughtered,  ranking 5th nationally. 

Hogs are shipped to Michigan from Canada and th roughout  the  mid-west to be 

p rocessed .

71 S e c o n d  in p e r c e n t a g e  g r o w t h  r e l a t i v e  t o  t u r k e y s .
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ALL HOGS & PIGS; VALUE OF PRODUCTION 
21 YR TREND 1970 TO 1990
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ALL HOGS AND PIGS; PRODUCED
21 YR TREND 1970 TO 1990
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All Cattle and Calves:72 As described in the foo tno te  below,  the  cattle and 

calves  classification includes a number  of subgroups  such  as  milk c o w s 73 and 

beef  co w s .  The number  of catt le  and calves in the  s ta te  have  been  steadily 

falling. The 21-year  trend is an average annual  decline of 1 .2 8 % ,  see  Figure 

65 .  In 1 9 9 0  total cattle and calve numbers  s tood at 1.2  million head,  this 

w a s  the  lowes t  level since 1902 .  The number of head record high w as  se t  in 

1 9 4 4 74 at 2 . 0 4  million. Beef c o w  numbers have also been  in a d o w n w ard  

t ra jectory in the  d ec a d e s  of the 70 '  s and 8 0 ' s .  In the  early 7 0 ' s  the  number 

of beef  c o w s  rose  rapidly from 1 7 0 ,0 0 0  head in 1 9 7 0  to a peak  of 2 3 9 , 0 0 0 75 

head in 1977.  Since 1977 ,  beef c o w  numbers  fell 4 5 % ,  to 1 3 1 ,0 0 0  in 1990,  

s e e  Figure 69 .  Total product ion, in pounds, declined for all cat tle  and calves  

but not as  rapidly as  the number  of head. Production fell an average  annual 

rate  of 0 .6 1 % ,  only broilers pos ted  a larger product ion rate decline, s e e  Table 

III. Prices for both cat tle and ca lves  rose. Calve prices increased an average 

annual am oun t  of 3 .8 4 % ,  highest  for all of the  commodit ies .  The price per

72 The cattle and calves classification includes the following categories; (1) cows 
and heifers that have calved (beef cows and milk cows), (2) heifers, 500 pounds and 
over, (3) steers,  500 pounds and over, (4) bulls, 500 pounds and over, (5) calves, 
less than 500 pounds.

73 Milk cows are described in greater detail in the dairy section. As a proportion of 
the number of cattle and calves in the state, dairy cows constitute approximately 
29% of the total.

74 This was during World War II when the U.S. and it’s Allies required larger 
amounts of food supplies to feed the troops.

75 This is a all-time high.
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Cwt.  climbed from the  $35 range in the  early 7 0 ' s  to a lmost  $ 1 0 0  in 1990.  

Cattle pr ices rose  from the  $25 per Cwt. range,  to  above  $ 6 0  per Cwt. in 

19 9 0 .  The value of product ion increased modest ly ,  due  to the higher prices,  

desp i te  the  decline in livestock numbers.  Value of product ion ex panded  an 

av e rage  annual  am o u n t  of 2 .3 3 % ,  to approximate ly  $ 2 5 0  million a year  in the 

late 1 9 8 0 ' s .

Cattle  and calve operat ions  are primarily concen t ra ted  in the  East 

Central (Huron and Sanilac counties)  and S o u th w e s t  (Allegan and Ot taw a 

counties)  regions of the  s ta te .  These  four count ies  acco u n ted  for 2 0 %  of the 

s t a t e ' s  total number  of animals in 1990 .  Michigan is not  considered a 

significant p roducer  in the cat tle and calve industry. The s ta te  ranks 30 th  in 

the  country  in te rms of c a sh  receipts from cat tle and calves,  with only 0 . 8 8 %  

of a sh a re  of the  total.
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CATTLE & CALVES; VALUE OF PRODUCTION 
21 YR TREND 1970 TO 1990
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ALL CATTLE AND CALVES; PRODUCED
21 YR TREND 1970 TO 1990
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C A LV E S; P R IC E  P E R  Cwt. 
21 YR TREND 1970 TO 1990
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S h eep  and Lambs: The s t a t e ' s  s h eep  and lamb numbers  declined th roughout  

the  7 0 ' s  and 8 0 ' s , 78 s e e  Figure 71,  falling from approximate ly  2 6 4 ,0 0 0  in 

1 9 7 0  to 1 2 1 ,0 0 0  in 1990 ,  a drop of 5 4% .  Sheep  and lamb num bers  reached 

a record low77 of 1 0 5 ,0 0 0  head in 1988.  The 21 year  average  annual  decline 

is 4 . 0 7 % ,  last for all l ivestock commodit ies.  Production in pounds  of meat  

however ,  have  t rended gradually higher.  The 21 year trend is an average 

annual  increase  of 0 .5 1 % .  Price of lamb per Cwt.  has  also been  increasing, 

s e e  Figure 73 .  Lamb prices ranged from a low of $ 2 6 .6 0  per Cwt.  in 1971, 

to  a high of $ 7 5 .0 0  per Cwt.  in 1987.  The combinat ion of higher lamb prices 

and output ,  produced s teady  increases  the  value of production.  Total value of 

sh ee p  and lamb product ion averaged  only $5 .0  million a year ,  in the late 

eighties.

Production in the  s ta te  is concen tra ted  in four counties:  W ash ten aw ,  

J a ck so n ,  Lenawee,  and Ingham. The four count ies  acco u n t  for approximately 

3 1 %  the  total. W a s h te n a w  county  alone has approximately 16%  of the 

s t a t e ' s  s h eep  and lamb population.

70 T h i s  is  a  c o n t i n u a t i o n  o f  a m u c h  lo n g e r  d o w n w a r d  t r e n d .

77 T h e  all t i m e  h ig h  w a s  s e t  in 1 8 6 7 ,  o f  3 , 1 0 0 , 0 0 0  s h e e p  a n d  l a m b .
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SHEEP & LAMBS; VALUE OF PRODUCTION 
21 YR TREND 1970 TO 1990
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ALL SHEEP & LAMBS; PRODUCED
21 YR TREND 1970 TO 1990

8.6  - •

U JO
6  6 -O £ o: o

CL =

4 4  -z

2  2 -

0 0

YEAR
Note: da ta  sa i les  s tar ts  in

1973  Actual -© - Exponential Trend

PRODUCTION

18  - YEAR

A verag e :
8 , 8 8 3 , 4 0 0

High:
9 . 3 9 9 . 0 0 0  

Low:
7 . 3 8 5 . 0 0 0

A vg . Anl. Chg: 
0 . 5 1 %

Figure 7 2  S h e e p  & L am bs  P ro d u c t io n ,  18  Year T rend , 1 9 7 3 - 1 9 9 0

LAMBS; Avg. PRICE PER Cwt. 
21 YR TREND 1970 TO 1990

$80

U  $40 -■

y  $32
CL

$16 -•

YEAR

Actual - o -  Linear Trend

PRICE

21 - YEAR

A verage :
$ 5 2 . 6 0

High:
$ 7 5 . 0 0

Low:
$ 2 6 . 6 0

Avg. Anl. Chg:
3 .6 2 %

Figure 7 3  S heep  & Lambs Price, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0



118

Layers: The layer industry is the  largest poultry sec to r  in the  s ta te .  Annual 

sales  from eggs  are in the $ 6 0  to $70  million range.  The number  of hens  and 

pullets of laying age  has  gradually declined th roughou t  the  d e c a d e s  of the 

7 0 ' s  and 8 0 ' s .  The num ber  of birds has  declined from the  low six million 

range to the  high five million level. The 2 1 -year t rend is an  average  annual  

decline of 0 . 4 1 % ,  see  Figure 75.  Layer egg product ion has  t rended  modestly 

higher, ranging from a low of 1.3 billion eggs  in 1975,  to 1.7 billion eggs  in 

1985 .  One reason  for the  rise in production is the  g rowth  in eggs  laid per 

bird. The average  layer in 1 9 7 0  yielded 2 2 3  eggs ,  by 1990 ,  the  number  of 

eggs  per bird rose to 257,  an  increase of 1 5 % . 78 The price farmers receive 

per  dozen eggs  expanded  a t  an average  annual  rate  of 1.41 %. Egg prices 

ranked 7th in the  annual  trend growth  rate for the  Michigan livestock product  

prices analyzed, see  Table III. The m odes t  gains in both prices and output ,  

combine to  genera te  a higher value of production for eggs  during the  21 years.  

Value of product ion expanded  at an average annual  rate of 1 .6 7 % .  A high of 

$75  million w a s  reached in 1 9 8 4 , 79 and a low $ 3 4  million occurred in 1971.

Production is primarily located in the  Thumb and S o u th w es te rn  regions 

of  the  s ta te .  Five count ies  alone accoun t  for over  8 0 %  of the hens  and 

pullets of laying ag e  in Michigan, they are; Huron, O t taw a,  Ionia, Allegan, and 

Kalamazoo. In 1990,  O t taw a  county  had the  largest number  of hens  and

70 N o te :  t h e  y ie ld  g r o w t h  t r e n d  is  e x p o n e n t i a l ,  s e e  F ig u re  7 7 .

79 T h e  v a l u e  o f  p r o d u c t i o n  h ig h  c o i n c i d e s  w i t h  a  21  y e a r  h ig h  o f  $ 0 . 6 0  p e r  d o z e n  
e g g s ,  r e c e i v e d  b y  f a r m e r s .
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layers,  1.6  million birds, or 3 0 %  of Michigan 's  total. In te rms of egg 

production, Michigan ranked 16th in the country  in 1990 .
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PRODUCTION

21 - YEAR

A verage :
$ 5 8 , 2 4 1 , 0 0 0

High:
$ 7 5 , 3 5 0 , 0 0 0

Low:
$ 3 4 , 4 7 9 , 0 0 0

Avg. Anl. Chg:
1 .6 7 %

EGGS; VALUE OF PRODUCTION* 
21 YR TREND 1970 TO 1990

$85

$68  -

O S
D —$34

$17 -

YEAR’ N o te v a lu e  of p roduction
is measured by cash 
receipts ■ Actual -® - Linear T rend

Figure 7 4  Eggs Value of Production, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0



120

NUMBER

21 - YEAR

A verage :
6 , 3 6 6 , 5 2 4

High:
7 , 1 0 0 , 0 0 0

Low:
5 , 5 0 0 , 0 0 0

Avg. Anl. Chg: 
-0 .41  %

Figure 7 5  H e n s  & Pullets of Laying Age, 2 1 -Year T rend ,  1 9 7 0 - 1 9 9 0
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AVERAGE OUTPUT PER LAYER
21 YEAR TREND 1970 TO 1990
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Chickens:  The number  of chickens sold in the s ta te  is closely related to the 

culling of hens  from the  layer industry. As mentioned above  in the  layer 

section,  the  number  of hens  and pullets of laying age  has  declined an average  

annual  rate of 0 . 4 1 %  in the  7 0 ' s  and 8 0 's .  The number  of ch ickens  sold has 

also declined a similar am ount ,  an average  annual rate of 0 . 3 6 % ,  se e  Figure 

80 .  A low of 3 .9  million chickens sold occurred in 1 9 8 9  while the  high w as  

6 .0  million in 1975.  The trend for poundage  of ch ickens  sold is d o w n w ard  

but  a t  a s lower  rate  than the  number  of birds sold. Pounds  of chicken sold fell 

an  average  annual  rate of only 0.11 %. Total weight of the  ch ickens  sold 

averaged  2 1 .5  million pounds  per year.  The price trend of ch icken per pound 

increased slightly for the tw o  d ecades ,  increasing an average  0 . 4 0 % .  Chicken 

prices fluctuated widely within a range of 8 .0  cen ts  and 15 .0  cen ts  per 

pound,  averaging 10 cen ts  for the  time period. The total value of product ion 

for Michigan chicken sales  averaged only $2.28  million a year ,80 se e  Figure 

79.  The 21 year  trend is an  average  annual  rate of decline is 1 .0 8 %  last for 

all l ivestock analyzed, s ee  Table III.

80 Of the commodities analyzed for value of production, chicken is second to last 
in terms of total amount.
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VALUE OF
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CHICKENS; PRODUCED
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Broilers: Most of the  broiler activity in the  s ta te  is located in the  Allegan and 

O t taw a  coun ty  region. These  operat ions  consis t  primarily of num erous  small 

farm flocks. It is important  to notice the  wide f luctuations in the historical 

da ta  for the  broiler sector .  One reason for the  f luctuations in the  production 

da ta  is the  ea s e  of entry and exit from the  sector .  The hog s ec to r  for 

example,  is heavily invested in fixed capital,  so farmers are generally 

commit ted  to longer inves tm ent  horizons. There is a slight upward  trend for 

the  broiler sec to r  regarding the number  of birds p roduced (or sold each  year). 

The average  annual  growth for the 21 year period is 1 .0 2 % ,  third highest  

g row th  for the  livestock sec tor ,  see  Table III. The m ost  birds produced in one 

year  w a s  2 .5 7  million in 1979 ,  this com pares  to a low of 0 .51 million in 

1975 ,  se e  Figure 84.  In 1990,  7 8 0 ,0 0 0  birds were  produced for market  sale.  

Production in te rms  of pounds ,  however ,  has  been declining rapidly.

Production has  declined an annual  average  of 1 .6 4 % ,  the  largest  trend decline 

for the  livestock industry. The price of broilers per pound has steadily 

increased upward .  The 21 year  low w a s  17 cen ts  in 1970 ,  and the  high 

occurred  in 1989,  a t  37  cen ts .  The upward trend is an average  annual  rate of 

g rowth  of 2 .6 7 % ,  see  Figure 86 .  The value of product ion trend is flat, with 

wide fluctuations  in the  actual data,  see  Figure 83.  The value of production 

ranges  from a high of $ 3 .0  million in 1 9 7 9  all the w ay  dow n  to a low of $0.7  

million in 1975 .  In the late eighties the  value of production has  stabilized in 

the  $ 1 .2  million range.
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Compared to o ther  broiler s ta tes ,  Michigan 's  value of product ion is not 

significant.  Of the  33  s ta t e s  in the country tha t  report broiler product ion,  

Michigan ranks 31,  producing only one hundredth  of the  total production.
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BROILERS; NUMBER PRODUCED 
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PRICE
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Turkeys :81 Turkeys were the  fas tes t  growing82 livestock sector  in Michigan 

during the  d e ca d e s  of the  7 0 ' s  and 8 0 ' s .  The exceptional  growth is 

exemplified by the  fact tha t  the number  turkeys  raised increased every year  

ex cep t  two,  1 9 7 4  and 1978 .  The calculated trend for turkey numbers raised 

is an average  annual  increase of 9 . 4 3 % . 83 In 1973  over  1.0  million birds were  

raised in the  s ta te ,  by 1 9 9 0  over 4 .3  million birds were  raised, an increase of

8’ Note: the data for turkey analysis starts in 1973 instead of 1970, this is when 
the Michigan Agricultural Statistics Service started comprehensive collection.

82 Note: every category analyzed for turkeys has a calculated trend that is 
exponential. This highlights the ever increasing growth rates for the turkey sector.

83 The closest livestock commodity was hogs and pigs with a growth rate of 
3.54%.
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almost  3 0 0 % .  In the  sam e  manner,  the pounds  of turkey produced grew  at 

an  extremely  fast  pace .  In 1973  approximately 26  million pounds  of turkey 

w ere  p roduced  in Michigan, this expanded  to over 1 2 4  million pounds  in 

1990 ,  a rise of 3 7 7 % .  The calculated trend for product ion is an average  

annual  g rowth  rate  of 1 0 .7 4 % ,  see  Figure 89. The price of turkeys  also 

ex panded  but  a t  a much s lower  rate than  the  other  categories .  The trend for 

price w a s  an increase of an average annual rate of 1 .5 1 % ,  this w a s  sixth out 

of nine commodit ies.  The combinat ion of higher prices and product ion output  

lead to expanding  values  of production in the 7 0 '  and 8 0 ' s .  Value of 

production expanded  from just over $10  million in 1 9 7 3  to over  $51 million in 

1990 ,  s ee  Figure 87.  The growth trend w as  an average  annual  rate of 

1 2 .5 7 % ,  the  highest for all commodities.

The major concentra t ion  of turkey product ion in the  s ta te  is located in 

Kent county .  In 1990 ,  Michigan produced 1 .5%  of nat ion 's  total market  

turkeys ,  ranking 13th, with perennial leader North Carolina number  one.
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TURKEYS; VALUE OF PRODUCTION 
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TURKEYS; PRODUCED
21 YR TREND 1970 TO 1990
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General Fruit Overview84

This sect ion reviews the  important  crop t rends  of price, yield, acres  

harves ted ,  number  of fruit bearing trees ,  quant ity produced,  and value of 

production, for each  of Michigan 's  top seven  fruit c ro p s .85 Table IV is a trend 

sum m ary  of fruit crops  ranked by the average  annual  percent  c h an g es  for each 

ca tegory  (yields, price, etc.) .  Figures 91 and 92  are the  aggregation of all fruit 

crops  for the  categories  of value of product ion and acres  harvested .  Total 

Michigan fruit crop acres  harvested  have t rended lower during the  last tw o  

deca d e s ,  declining at an average  annual  rate of 1 .7 5 % ,  see  Figure 92 .  The 

actual  pat tern  of fruit acres  harvested  s h o w s  tw o  different s eg m en ts .  The 

first s e g m e n t  is a decline from 156  thousand  acres  in 1 9 7 0  d ow n  to 101 

th ousand  acres  in 1982.  The second  seg m en t  is a rebound from the 101 

th ousand  acre  level in 1 9 8 2  to 119 thousand  acres  in 1990 ,  a rise of 18% .  

The value of fruit product ion rose steadily for the  7 0 ' s  and 8 0 ' s .  Total crop 

value increased an average  annual  am ount  of 3 .6 1 % .  A high of $171 million 

w a s  record in 1 9 7 8  and the low occurred in 1 9 7 0  at $59  million.

84 N o t e :  M ic h i g a n  is  c o n s i s t e n t l y  r a n k e d  e i t h e r  n u m b e r  1 o r  n u m b e r  2  in  t h e  
c o u n t r y  in t h e  p r o d u c t i o n  o f  b l u e b e r r i e s .  T h e  i m p o r t a n c e  o f  b l u e b e r r i e s  t o  t h e  s t a t e  is 
w e l l  u n d e r s t o o d  b y  t h e  a u t h o r  o f  t h i s  d i s s e r t a t i o n .  T h e  c r o p  h o w e v e r ,  is  n o t  in c lu d e d  
in t h e  d i s s e r t a t i o n  a n a l y s i s .  B lu e b e r r y  d a t a  c o l l e c t i o n  b y  t h e  M ic h i g a n  A g r ic u l tu r a l  
S t a t i s t i c a l  S e r v i c e  h a s  b e e n  s p o r a d i c  d u r in g  t h e  t i m e  p e r io d  o f  a n a l y s i s .  It w a s  
t h e r e f o r e  d e t e r m i n e d  t o  l e a v e  b l u e b e r r i e s  o u t  o f  t h e  f ru i t  t r e n d  a n a l y s i s  s e c t i o n .  
B l u e b e r r i e s  a r e  h o w e v e r ,  d i s c u s s e d  in t h e  s h i f t - s h a r e  c h a p t e r  w h e n  t i m e  s e r i e s  d a t a  is 
n o t  r e q u i r e d  a n d  c r o s s  s e c t i o n a l  d a t a  is u s e d .

85 T h e  s e l e c t i o n  o f  t h e  t o p  s e v e n  M i c h ig a n  f ru i t  c r o p s  fo r  t h e  a n a l y s i s  is p r e d i c a t e d  
o n  t h e  v a l u e  o f  p r o d u c t i o n  fo r  e a c h  c r o p .
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T ab le  IV T ren d  S u m m a ry  for  Fruit C rops ,  C o m m o d ity  Rank by  A v e ra g e  A nnual % C h a n g e  
fo r  2 1 -Y ears ,  1 9 7 0 - 1 9 9 0

TREND SUMMARY FOR FRUIT CRO PS 
COMMODITY RANK BY 

AVERAGE ANNUAL %  CHANGE FOR 
2 1 -YearS  FROM 1 9 7 0  - 9 0

A c re s  H a rv e s te d  P ro d u c t io n

Rank C o m m o d ity % Chg. Rank C o m m o d ity % Chg.

1 A p p le s -0 .51  % 1 A pp les 1 .9 9 %
2 T ar t  C herr ies - 0 .8 3 % 2 T ar t  C herries 0 . 8 4 %
3 S w e e t  C herr ies - 1 .7 4 % 3 G ra p e s 0 . 3 6 %
4 G ra p e s - 2 .2 0 % 4 S w e e t  C herries 0 . 3 0 %
5 P e a c h e s - 4 .7 4 % 5 P e a c h e s - 1 .0 9 %
6 P ru n e s  & P lum s - 4 .9 6 % 6 P ru n e s  & P lum s - 2 .7 0 %
7 P ea rs - 1 1 .9 4 % 7 P ea rs -6 .11  %

A v erag e - 3 .8 5 % A v erag e - 0 .9 2 %

Yield Price

R ank  C o m m o d i ty % Chg. Rank C o m m o d ity % Chg.

1 P ea rs 5 . 2 7 % 1 S w e e t  C herr ies 4 . 6 0 %
2 P e a c h e s 3 . 2 5 % 2 P ears 3 . 8 6 %
3 A pp les 2 .3 6 % 3 P ru n es  & Plum s 3 . 8 6 %
4  G ra p e s 2 . 0 5 % 4 P e a c h e s 3 . 5 0 %
5 P ru n e s  & Plum s 2 .0 4 % 5 A pp les 2 . 8 0 %
6 S w e e t  C herr ies 1 .9 5 % 6 G rap es 2 . 7 2 %
7 T art  C herr ies 1 .6 5 % 7 T art  Cherries 2 . 0 0 %

A verage 2 .6 5 % A verage 3 .3 3 %
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T ab le  IV (C on tinued !  T rend  S u m m a ry  for  Fruit C rops ,  C o m m o d ity  Rank b y  A v e ra g e  A nnual 
%  C h a n g e  fo r  2 1 -Years, 1 9 7 0 - 1 9 9 0

TREND SUMMARY FOR FRUIT CRO PS 
COMMODITY RANK BY 

AVERAGE ANNUAL % CHANGE FOR 
2 1 -YearS FROM 1 9 7 0  - 9 0

Value of P roduc tion  

R ank  C o m m o d i ty  %  Chg.

1 A p p le s  4 . 8 2 %
2 S w e e t  C herr ies  4 . 5 7 %
3 P e a c h e s  3 . 4 8 %
4  G ra p e s  2 . 9 6 %
5 T a r t  C herr ies  1 .9 2 %
6  P ru n e s  & P lum s 0 . 8 7 %
7 P e a rs  - 1 .2 7 %

A v e ra g e  2 . 4 8 %

Fruit T rees  of Bearing A ge  

Rank C o m m o d ity  % Chg.

1 A p p le s  3 . 2 8 %
2 S w e e t  C herries  0 . 3 6 %
3 P e a c h e s  - 1 .4 8 %
4 G ra p e s  - 2 .6 6 %
5 T art  C herr ies  - 3 .5 4 %
6 P ru n e s  & P lum s - 4 .3 3 %
7 P ea rs  - 1 1 .2 6 %

A verage -2 .4 8 %
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TOTAL FRUIT; VALUE OF PRODUCTION
21 YR TREND 1970 TO 1990
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Figure 91  Total Fruit Value of P ro d u c t io n ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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Figure 9 2  Total Fruit A cres Harvested, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0
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Apples: Michigan apple production trended higher th roughout  the  d e ca d e s  of 

the  7 0 ' s  and 8 0 ' s .  The increase  in production occurred despite  a 21 year  

negative trend for acres  harvested ,  an  average  annual  decline of 0 .51 %. The 

ac res  harvested  trend can  be split into tw o  different s eg m en ts ,  s e e  Figure 94 .  

The first trend s e g m e n t  is an  acreage  decline for every year  from 1 9 7 0  to 

1 9 7 9  of 5 6 , 0 0 0  acres  to 4 2 , 5 0 0  acres .  And the second  trend s eg m e n t  is an 

increase  in ac reage  of 4 2 , 5 0 0  acres  to 5 2 ,1 0 0  acres ,  up every year  from 

1 9 7 9  to  1990 .  One explanat ion in the  increase in overall product ion can  be 

explained by the growers  shift aw ay  from standard  t rees  toward  n e w  dwarf  

and semi-dwarf  varieties.  The number  of t rees  per acre  climbed from 52 in 

1 9 7 0  to 106  in 1990 .  Total Michigan apple t rees  expanded  from 2 .9  million 

in 1 9 7 0  to 5 .5  million in 1990.  The 21 year trend for the number  of fruit 

bearing t rees  is an average  annual increase  of 3 .2 8 % ,  see  Figure 95.  Given 

the  m an ag em en t  shift to  more apple t rees  (the smaller dwarf  varieties) per 

acre,  production yields per acre  have increased an average  annual  rate  of 

2 .3 6 % .  The faster  g rowth  in yields compared  to the  smaller decline in acres  

harvested ,  t ranslated  into higher total product ion levels. Apple ou tpu t  g rew  at 

an  ave rage  annual  rate of 1 . 9 9 % 86 for the  tw o  d ecad es .  Prices for all apples  

improved steadily in the  7 0 ' s  and 8 0 's .  The combinat ion of higher prices and 

expanded  production pushed  the value of production trend consis tent ly  higher.

88 See Table IV, the increase in apple production trend was greater than all the 
fruit sectors analyzed. Note: tart cherries, grapes, and sweet  cherries were the only 
other fruits to post positive gains.
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Value of production tripled from $25 million to over $75 million87 at  the  end of 

the  eighties,  s e e  Figure 93 .

The largest a reas  of apple production in the s ta te  are the  counties  of 

Kent,  Van Buren, and Berrien. The top apple varieties grown are Red Delicious 

(with over 2 5 %  of the  market),  Jon a th a n ,  Golden Delicious, and Ida Red.

Most  of the  apples  are used  for process ing with the  remainder  going to the 

fresh markets.  In 1 9 9 0  Michigan ranked 3rd in the  country  in term of the 

am o u n t  of pounds  produced.  Michigan produces  approximately 9 .5 %  of the  

total U.S. apple market,  the  s ta t e s '  of Washington and New York are the  other  

perennial leaders in production.

APPLES; VALUE OF PRODUCTION
21 YR TREND 1970 TO 1990

S100 1------------------------------------------------------------------

VALUE OF 
PRODUCTION

21 - YEAR

$75 - A verage :
$ 5 5 , 5 8 1 , 0 9 5

High:
$ 7 9 , 8 6 0 , 0 0 0

$50 -

$25 -

A vg. Anl. Chg: 
4 . 8 2 %00

YEAR

s -  Linear Trend

Figure 9 3  A p p le s  Value of  P roduc tion ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0

87 Apple production is the largest fruit sector in the state in terms of value of 
production.
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APPLES; ACRES HARVESTED
21 YR TREND 1970 TO 1990
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Figure 9 4  A p p le s  A c re s  H a rv e s te d ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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Figure 9 5  Apples Number of Trees, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0



1 3 9

APPLES; PRODUCTION
21 YR TREND 1970 TO 1990
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Figure 9 6  A p p le s  P ro d u c t io n ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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Figure 97  Apple Yields, 21-Year Trend, 1 9 7 0 -1 9 9 0
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APPLES; PRICE
21 YR TREND 1970 TO 1990 PRICE
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Figure 9 8  A p p le s  Price, 2 1 -Y ear T rend , 1 9 7 0 - 1 9 9 0

Grapes:  During the  last tw o  decades ,  Michigan grape product ion88 has 

t rended  slightly dow n w ard .  Acres harvested fell an annual  ave rage  of 

2 .2 0 % .  The number  of vines  of fruit bearing age  also declined a t  a similar 

pace .  Total fruit bearing vines dec reased  from 7 .9  million in 1 9 7 0  to 5.1 

million in 1990 ,  a drop of 3 5 % ,  see  Figure 101. Yields on the o ther  hand 

sh o w ed  m o d es t  increases.  The 21 year trend for grape yields w as  an average 

annual  increase  of 2 .0 5 % .  Even with the upward yield trend, yields fluctuated 

greatly in the  7 0 ' s  and 8 0 ' s ,  ranging from a low of 0 .9 7  million pounds  per 

ac re  in 1 9 7 6  to a high of 5.31 million pounds  per acre  in 1987,  s e e  Figure 

103 .  The higher grape yields per acre  helped to offset  the  declines in the

88 Note: grape production can be highly variable do to it's sensitivity to weather 
changes.
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acres  harvested and total production trended slightly higher at an  average  

annual  rate of 0 . 3 6 % .  Production of grape varieties used for wine making 

increased steadily while production of grape varieties used for the  juice 

processing sec to r  exper ienced cons is ten t  shrinkage.89 For the 21 year  period 

Michigan has  averaged  99  million pounds  of grapes  per year .  Grape prices 

improved steadily, increasing at an average  annual rate of 2 .7 2 % .  The peak 

price for grapes w as  in 1 9 8 9  w hen  they  sold for $1 ,3 2 5  per pound.  The 

value of production climbed higher given the  fas ter  growth  in prices compared  

to the  slight decline in production,  see Figure 99.  Grape value of production 

g rew  a t  the fourth fas tes t  rate of the fruits analyzed, see  Table IV.

The s o u th w e s t  region of the s ta te  produced most  of the  grapes .  Two 

count ies  in this region produced nearly all of the  grapes,  Berrien and Van 

Buren. In 1990  Michigan ranked 5 th90 in the  country in to n s  of grapes  

produced,  with a share  of 8 .3 %  of the total.

89 Some production declines occurred for the Concord variety of grape which is 
used in grape juices.

90 Michigan is 5th behind California, Washington, New York, and Pennsylvania.
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GRAPES; VALUE OF PRODUCTION
21 YR TREND 1970 TO 1990
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Figure 9 9  G ra p e s  Value of  P roduc tion ,  2 1 -Year T rend , 1 9 7 0 - 1 9 9 0
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GRAPES; NUMBER OF VINES
21 YR TREND 1970 TO 1990
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GRAPES; PRODUCTION
21 YR TREND 1970 TO 1990

150

20  - ■

V) — 90 -O £ 
z  o 
ZD =

“  60 -

30 -

YEAR

■ Actual o -  Exponential Trend

PRODUCTION

21 - YEAR

A verage :
9 9 . 0 0 0 . 0 0 0

High:
1 3 8 . 0 0 0 . 0 0 0  

Low:
2 9 . 0 0 0 . 0 0 0

Avg. Anl. Chg:
0 .3 6 %

Figure 1 02  Grape Production, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0



1 4 4

GRAPES; YIELD
21 YR TREND 1S70 TO 1990

6 0

Q- 3.6 - co

9  2 . 4 -

0 0

YEAR

Actual - o -  Linear Trend

YIELD

21 - YEAR

A verag e :
3 . 7 6

High:
5 .31

Low:
0 . 9 7

A vg. Anl. Chg: 
2 .0 5 %

Figure 1 0 3  G ra p e  Yields, 2 1 -Year T rend ,  1 9 7 0 - 1 9 9 0
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P ea ch es: Peaches  have  a similar t rend pat tern of ac reage  harves ted  as  do 

apples .  The trend can  be broken into tw o  discrete  s eg m e n ts ,  s e e  Figure 106. 

The first s eg m e n t  is a rapid decline during the  7 0 ' s  and the  second  s eg m e n t  is 

a recovery  and an increase in acres  harvested  in the  8 0 ' s .  Acres  harvested  

declined every year  from a high of 16.5  thousand  in 1971 to a low of 4.1 

th o u san d  in 1981,  a drop of 7 5% .  The trend then  reverses  with ac reage  

climbing from the  low of 4.1 thousand  in 1981 to 8 .0  thousand  in 1990,  an 

increase  of a lmost  10 0 % .  For the past  tw o  d ecades ,  the  trend for the number 

of fruit bearing t rees  follows a similar pat tern  to the ac res  harvested  trend.

The num ber  of fruit bearing t rees  declined an average  annual rate  of 3 .5 4 % .  

Offsetting the  decline in ac res  harvested  is the solid rise in peach  yields.

Peach  yields increased an average  annual  rate  of 3 .2 5 % ,  second  highest  rate 

for all fruit crops.  Peach production gradually fell a t  an average  annual rate  of 

1 .0 9 % .  For the  21 years  total production averaged  5 0  million pounds .  The 

price of p each es  trended  higher in the  7 0 ' s  and 8 0 ' s ,  expanding a t  an average 

annual  rate  of 3 .5 % .  The value of production increased similarly, increasing 

an av e rage  annual rate  of 3 .4 8 % .  In 1 9 9 0  peach  value of product ion equaled 

$ 9 .4  million.

The major product ion region in the s ta te  is located in the so u th w es t .

The principal product ion count ies  are Berrien and Van Buren. The Red Haven 

and Harmony varieties accoun t  for m ost  of the  p e ach es  grown.  In 1 9 9 0  

Michigan ranked 6th  in the  country in total ou tpu t  of p each es  in pounds,  

producing 2 .0 %  of the  U.S. total.
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Pears: Pears  sh o w ed  the m os t  significant declines for any of the fruit crops. 

Acres  harvested  p lummeted from a high of 10 .6  thousand  in 1970,  to a low 

of 1.4  th o u san d  in 1990 ,  a drop of 8 7 % .  The trend w a s  an average  annual 

decline of  1 1 .4 4 % ,  see  Figure 112.  The number  of t rees  of fruit bearing age 

followed a similar d o w n w a rd  pat tern . The trend for pear  t rees  w a s  an average  

annual  decline of 1 1 .2 6 % ,  last for all crops,  s ee  Table IV. Pear production 

declined rapidly but  not as  fast  as  the  drop in tree num bers  and acres  

harves ted .  Total production fell at  an average  annual  decline of 6.11 %. 

However ,  pears  pos ted  the  largest trend increase for yields. Pear yields 

ex p an d ed  a t  an average  annual rate of 5 .2 7 % ,  see  Figure 115. One 

explanation for the rising yield trend is the shifting a w ay  from marginal quality 

land. As the  acres  of pears  harvested  declines ,  the higher quality land remains  

in product ion, and yields improve. Pear prices tripled from 1 9 7 0  to 1990,  

increasing to a high of $ 1 .3 4  per pound in 1990 .  Pear  prices increased at  an 

ave rage  annual  rate of 3 .8 6 % ,  tied with p runes  and plums for the  second  

highest g row th  rate.  Even with the  rise in pear  prices,  pears  were  the  only 

fruit crop to have  a negat ive average  annual  g rowth  rate for the  value of 

product ion, see  Table IV. Pear  value of production fell an  average  annual  rate 

of 1 .2 7 %  in the  tw o  d e ca d e s  analyzed.

The w e s t  side of the  s ta te  p roduces  m ost  of the  pears .  Oceana ,

Allegan, and Berrien count ies  accoun t  for m os t  of the product ion.  The 

predomina te  variety is the  Bartlett tha t  a cco u n ts  for approximately 8 3 %  of the 

s t a t e ' s  pear  acreage .  In 1 9 9 0  Michigan ranked 7th in the  country  in to nnage  

produced,  producing 0 .3 %  of the  U.S. total.
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Prunes  and Plums: The product ion of prunes  and plums fell th roughou t  the 

7 0 ' s  and 8 0 ' s .  The prune and plum declines were  not as  significant as  pears,  

but  they  w ere  enough  to place them  in second  to last place in a number  of 

ca tegories .  Acres  harvested  declined an average  annual  rate of 4 . 9 6 % ,  see  

Figure 118.  Prunes and plums show ed  a small recovery  in acres  harvested  

bouncing back from a low of 2 .8  thousand  acres  in 1 9 8 3  to reach 3 .7  

thousand  acres  in 1990 .  The trend for the number  of fruit bearing t rees  

moved in close tandem  with the acres  harvested  t rend,  falling an average  

annual  rate of 4 .3 3 % .  Production also trended lower declining an average  

annual  rate  of 2 .7 0 % .  For the 21 year period, Michigan 's  prune and plum 

s ec to r  averaged  28 .2  million pounds  a year.  The crop yields increased 

slightly, up an average  annual rate of 2 .0 4 % ,  see  Figure 121.  Price per pound 

f luctuated from a low of $ 0 .3 6  in 1971 to a high of $ 1 .5 0  in 1985 .  The long 

run price trend is an average  annual increase  of 3 .8 6 % ,  the second  highest  

g row th  rate  for fruit, see  Table IV. The increase in prune and plum prices w as  

enough  to  offset  the declining trend for production and genera te  a small 

positive trend for the value of production.  Michigan 's  prune and plum crop 

w a s  valued a t  an average  of $2 .4  million a year  for the  21 year  period of 

analysis.

The w e s t  side of the s ta te  produced most  of the prunes  and plums in 

the  7 0 ' s  and 8 0 ' s .  The count ies  of Leelanau, Oceana ,  and Van Buren produce 

m os t  of the  fruit. The Stanley variety accoun ted  for 8 5 %  of the  total s ta te  

ac reage .  In 1 9 9 0  Michigan ranked 5th in the country  in product ion, producing 

2 .2 %  of the  total U.S. tonnage,  California is the  leading producer.
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S w e e t  Cherries: Michigan s w e e t  cherries  ac res  harvested  have t rended lower 

during the  d e c a d e s  of the  7 0 ' s  and 8 0 ' s ,  falling at an average  annual rate of 

1 .7 4 % ,  see  Figure 132. The path of the  actual acres  harves ted  however ,  can 

be broken into tw o  different s egm en ts .  The first s eg m e n t  declined from the 

level around 12 thousand  ac res  in the  early 7 0 ' s ,  to  a low of 7 , 5 0 0  ac res  in 

1982 ,  a drop of over  3 3 % .  The second  s eg m e n t  is an increasing trend in 

ac re s  harvested ,  ac res  harvested  expanded  every year  from 1982  to 1990 ,  up 

from 7 ,5 0 0  to  9 ,9 0 0  acres .  The number  of fruit bearing t rees  followed a 

similar trend progression as  acres  harvested,  first declining and then 

recovering at  the  end of the  1 9 8 0 's .  The 21 year  trend for s w e e t  cherry 

product ion w a s  fairly flat,91 increasing an average  annual  rate  of 0 .3 0 % .  The 

s ta te  averaged  a crop of 51 million pounds  a year  for the  tw o  d ecad es .

Cherry yields per ac res  improved enough to offse t  the  declines  in ac reage  

harves ted  to net  the  positive production t rend. The yields increased an 

average  annual am oun t  of 1 .9 5 % ,  see  Figure 127. Prices rose  steadily from a 

low of $ 0 .1 0  in 1971 to  a high of $0 .3 3  in 1988 ,  and then  modera ted .  The 

price trend persis ted a t  an average  annual  rate  of 4 .6 0 % ,  this w as  the  highest 

calculated price t rend for the  fruit crops,  see  Table IV. The value of 

production trend w a s  also highly positive, second  in rank for percen tage  

change .  Value of production w as  extremely variable, ranging from a low of 

$4 .2  million in 1 9 7 0  to a high of $ 1 8 .4  in 1987 ,  the  21 year  average  w as

91 E v e n  t h o u g h  t h e  p r o d u c t i o n  t r e n d  w a s  a  m o d e s t  i n c r e a s e ,  s w e e t  c h e r r i e s  w e r e  
o n e  o f  o n ly  f o u r  f ru i t  c r o p s  p o s t i n g  p o s i t i v e  g a i n s  ( a p p l e s ,  g r a p e s ,  a n d  t a r t  c h e r r i e s  
w e r e  t h e  o t h e r s ) ,  s e e  T a b l e  IV.



1 5 8

$ 1 0  million, s ee  Figure 123.

More than  8 0 %  of Michigan 's  s w ee t  cherry crop is g rown in the 

n o r th w es t  region of the  s ta te .  Two count ies  alone, Leelanau and Grand 

Traverse ,  produce m ost  of the  cherry crops.  In 1 9 9 0  Michigan ranked 4th in 

the  country  in s w e e t  cherries  produced,  W ashington  w a s  first. Total Michigan 

pounds  produced equaled an 8 .6 %  share  of the U.S. production.
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PRICE

21 - YEAR

A vera ge :
$0,200

High:
$ 0 , 3 2 9

Low:
$ 0 , 0 9 6

Avg.  Anl. Chg:  
4 . 6 0 %

Tart  Cherries: Tart cherries  are one of the  s ta t e ' s  m ost  significant fruit crops  

in te rm s  of value of product ion and national market share.  The no r thw es t  

s ec to r  of the  s ta te  w a s  the leading producer  of tar t  cherries  in the  d ec a d e s  of 

the  7 0 ' s  and 8 0 ' s .  The primary producing count ies  in this area  w ere  Grand 

Traverse,  Leelanau, and Oceana.  In 1 9 9 0  Michigan ranked 1st in the country 

in tar t  cherries produced,  account ing for 7 6 .6 %  of the U.S. total.

Acres  harvested  of tar t  cherries trended gradually d o w n w a rd  in the  

d e c a d e s  of the  7 0 '  and 8 0 ' s ,  falling a t  an average  annual  rate of 0 . 8 3 % ,  this 

w a s  the  seco n d  smallest ac reage  decline for fruit, s e e  Table IV. The high for 

ac res  harves ted  w a s  39 .5  thousand  in 1 9 7 0  and the  low w a s  2 7 .0  thousand  

in 1982 .  Since 1 9 8 2  acres  harvested  have recovered som e  of the  lost ground 

by expanding  above  32  thousand  acres ,  see  Figure 130. The trend for the

SWEET CHERRIES; PRICE
21 YR TREND 1970 TO 1990

$0  40

$ 0.32  -

$ 0.16  - ■

OO
$ 0.00  -

$0 00

YEAR

■Actual - o -  Linear Trend

Figure 1 2 8  S w e e t  Cherr ies  Price,  2 1 -Year Trend ,  1 9 7 0 - 1 9 9 0
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num ber  of fruit bearing cherry  t rees  w as  a positive average  annual  rate of 

0 . 3 6 % . 92 For the  tw o  d e c a d e s  the  tar t  cherry t rees  averaged  3.1 million 

annually, in 1 9 9 0  there  were  3 .4 5  million trees ,  just below the  high of 3 .6  

million in 1987.  Cherry yields improved gradually, increasing an average  

annual  rate of 1 .6 5 % ,  last for all fruit crops , see  Table IV. A typical harvested 

acre  produced an average  of 2 .6  million pounds  of tart  cherries over  the  21 

year  period. Total product ion trended higher while having quite a bit of 

variability, see  Figure 132. Tart cherry production increased an average  

annual  am oun t  of 1 .42  million pounds  a year.  Price per pound of tar t  cherries  

expanded  an average  annual  am oun t  of only 2 .0 0 % ,  ranking 7th for the  fruit 

crops ,  s ee  Table IV. The increases  in both product ion and price t rends  

genera ted  a positive trend for the  value of product ion.  Tart cherries  crop value 

of production increased an average  annual  rate of 1 .9 2 % ,  and averaged  in 

dollar te rms  $32  million a year  during the  7 0 ' s  and 8 0 ' s .

92 The only other positive growth trend was calculated for apples.
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TART CHERRIES, NUMBER OF TREES
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General Vegetable  Overview 

This section reviews the  important  crop t rends  of price, yield, acres  

harves ted ,  quanti ty  produced,  and value of product ion, for each  of Michigan 's  

top  thirteen vegetable  c ro p s .93 Table V is a trend sum m ary  of vegetable  crops 

ranked by the  average  annual percent  ch a n g es  for each  ca tegory  (yields, price, 

etc. ) .  Figures 135 and 136  are the aggregation of all vegetable  crops  for the 

ca tegor ies  of value of product ion and acres  harvested .  Total Michigan 

vegetable  crop acres  harvested have t rended higher during the  last tw o  

d ecad es ,  increasing at an average  annual rate of 0 .8 3 % ,  see  Figure 138.

Acres  harvested  of vege tab les  s tood at 88.1 thousand  in 1970,  and increased 

to  1 1 6 .4  thousand  acres  in 1990 ,  up 3 2 % .  The value of vegetable  production 

rose th roughout  most  of the  7 0 ' s  and 8 0 ' s .  Total crop value increased an 

average  annual am oun t  of $ 4 .6  million or 4 .2 9 % .  A high of $155  million was  

record in 1 9 8 3  and the  low occurred in 1 9 7 0  at $48  million.

93 The selection of the top seven Michigan vegetable crops for the analysis is 
predicated on the value of production for each crop.
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Table  V T rend  S u m m a r y  for  V e g e t a b l e  Crops ,  C o m m o d i t y  Rank by A v e r a g e  A nnua l  % 
C h a n g e  for  2 1 -Years,  1 9 7 0 - 1 9 9 0

TREND SUMMARY FOR V eg e ta b le  CR OPS 
COMMODITY RANK BY 

AVERAGE ANNUAL % CHANGE FOR 
2 1 -YearS FROM 1 9 7 0  - 9 0

A c r e s  H a rv e s t e d

Rank

rMicd  n d i v e a i e u

C o m m o d i t y % Chg.

1 S n a p  B eans 2 . 8 3 %
2 T o m a t o e s ,  p r o c e s s 2 . 4 9 %
3 A s p a r a g u s 2 .41  %
4 Celery 1 . 8 4 %
5 Cauli f lower 1 . 3 5 %
6 Ca r ro t s 1 . 1 8 %
7 O ni ons 0 . 7 8 %
8 S w e e t  Corn - 0 . 3 3 %
9 C u c u m b e r s - 0 . 5 8 %

1 0 Le t tu ce -2 .31  %
11 T o m a t o e s ,  f resh - 2 . 5 3 %
12 S t r a w b e r r i e s - 3 . 4 8 %
13 M u s h r o o m s - 5 . 0 4 %

A ve ra ge -0.1 1 %

R ank

Yield

C o m m o d i t y % Chg.

1 M u s h r o o m s 5 . 9 9 %
2 T o m a t o e s ,  p r o c e s s 3 . 5 3 %
3 C u c u m b e r s 2 . 4 3 %
4 Le t tu ce 1 . 0 0 %
5 C a rr o ts 0 . 8 2 %
6 Caul if lower 0 . 8 0 %
7 S n a p  B eans 0 . 8 0 %
8 S tr a w b e r r i e s 0 . 7 1 %
9 T o m a t o e s ,  f resh 0 . 0 4 %

10 Celery 0 . 0 2 %
11 O nio ns - 0 . 2 3 %
12 S w e e t  Corn - 0 . 3 5 %
13 A s p a r a g u s - 1 . 5 8 %

P rodu ct ion

Rank C o m m o d i t y % Chg.

1 T o m a t o e s ,  p r o c e s s 5 . 6 2 %
2 S n a p  Beans 3 .6 1  %
3 Caul if lower 2 . 1 4 %
4 C u c u m b e r s 1 . 9 8 %
5 C arro ts 1 . 9 8 %
6 Celery 1 . 7 9 %
7 M u s h r o o m s 1 . 1 7 %
8 A s p a r a g u s 0 . 9 2 %
9 O ni ons 0 . 5 3 %

10 S w e e t  Corn - 0 . 6 8 %
11 Let tuce - 1 . 2 4 %
12 T o m a t o e s ,  f r esh - 2 . 3 5 %
13 S t r a w b e r r i e s - 2 . 6 2 %

A v e r a g e 0 . 9 9 %

Rank

Price

C o m m o d i t y % Chg.

1 S w e e t  Corn 6 . 1 8 %
2 Caul if lower 5 . 7 7 %
3 Le t tu ce 5 . 3 3 %
4 A s p a r a g u s 4 .4 1  %
5 T o m a t o e s ,  f r esh 3 . 6 5 %
6 O nions 3 . 5 3 %
7 S t r a w b e r r ie s 3 .5 1  %
8 Celery 3 . 2 3 %
9 C u c u m b e r s 2 . 8 7 %

1 0 T o m a t o e s ,  p r o c e s s 2 . 7 9 %
11 M u s h r o o m s 2 . 7 7 %
12 S n a p  B eans 2 . 5 9 %
13 C arro ts 1 . 8 0 %

Average 1 . 0 1 % Average 3 . 7 3 %
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Tab le  V (Cont inued)  Trend  S u m m a r y  for  V ege ta b l e  Crops ,  C o m m o d i t y  Rank by A v er ag e  
A n n u a l  % C h a n g e  for  2 1 -Years,  1 9 7 0 - 1 9 9 0

TREND SUMMARY FOR V e g e ta b l e  CR OP S 
COMMODITY RANK BY 

AVERAGE ANNUAL % CHANGE FOR 
2 1 -YearS FROM 1 9 7 0  - 9 0

Value  of  Pro duct ion

Rank C o m m o d i t y % Chg.

1 Caul i f lower 7 . 3 5 %
2 T o m a t o e s ,  p r o c e s s 7 . 3 5 %
3 S n a p  Beans 6 . 5 2 %
4 S w e e t  Corn 6 . 2 2 %
5 A s p a r a g u s 5 . 1 3 %
6 C u c u m b e r s 5 . 0 5 %
7 Celery 4 . 5 7 %
8 Le t tu ce 3 . 9 9 %
9 M u s h r o o m s 3 . 9 7 %

10 Carro ts 3 . 5 3 %
11 Onions 3 . 3 1 %
12 T o m a t o e s ,  f resh 1 . 2 9 %
13 St r a w b e r r i e s 1 . 1 5 %

Av era ge 4 . 5 7 %
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TOTAL VEGETABLES
VALUE OF PRODUCTION TREND 1970-90
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YEAR

Actual -o -L in e a r  Trend

VALUE OF
PRODUCTION

21 - YEAR

A ve ra ge :
$ 1 0 6 , 6 8 5 , 9 5 4

High:
$ 1 5 5 , 1 2 5 , 3 7 2

Low:
$ 4 8 , 0 8 9 , 9 9 5

Avg.  Anl.  Chg: 
4 . 2 9 %

Figure 1 3 5  Total  V e g e ta b l e s  Value  of  Produc t ion ,  21 -Y ea r  Trend,  
1 9 7 0 - 1 9 9 0
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A verage :
1 0 1 , 9 4 1
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1 1 6 , 4 0 0

Low:
88,100

Avg. Anl. Chg:
0 . 8 3 %

Figure 136 Total Vegetables  Acres  Harves ted ,  21 -Year Trend, 1 9 7 0 - 1 9 9 0
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A sparagus  (Dual Purpose): Asparagus sh o w ed  noticeable increases  in acres  

harvested  and production during the 7 0 ' s  and 8 0 's .  Acres harvested  

increased an average  annual  rate of 2 .4 1 % ,  third highest  for all vegetables ,  

s ee  Table V. In 1970  12 .4  thousand  acres  were harvested  in Michigan, by 

1990,  acres  harvested  had risen to a s ta te  record of 2 3 .5  thousand  acres ,  see  

Figure 138. Production t rended higher with an average  annual  g rowth  rate of 

0 . 9 6 % .  In 1 9 9 0  the  s ta te  produced a record harvest  of 2 5 9 ,0 0 0  Cwt. 

Asparagus  yields t rended dow n  in the 7 0 ' s  and improved in the 8 0 ' s .  Yields 

per acre  in hundredweight  declined an average  annual  rate of 1 .5 8 % ,  last for 

all vegetable  crops.  The price of asparagus  moved from the low $ 2 0 ' s  per 

Cwt. to the  high $ 5 0 's  per Cwt. in the 8 0 ' s .  Given the  increase in both the 

trend for price and production, the trend for the value of product ion also 

increased.  The value of production rose at an average  annual  rate of 5 .1 3 % .

Michigan produces  more process ing aspa ragus  than  fresh market 

a spa ragus .  In 1990,  10 .4  tons  of p rocessed  asparagus  were  harvested  

com pared  to 5 1 ,0 0 0  hundredweight  of fresh market  a sparagus .  In 1990  

Michigan ranked 3rd in the country in a sp a rag u s  ou tpu t  based  on poundage,  

with a share  1 0 .6 % ,  California is the leading producer.
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VALUE OF
PRODUCTION

21 - YEAR

Average :
$ 1 1 , 0 2 5 , 4 9 6

High:
$1 5 , 5 4 4 , 8 0 0  

Low:
$ 4 , 1 5 8 , 0 0 0

Avg.  Anl. Chg: 
5 . 1 3 %

Figure 1 3 7  A s p a r a g u s  (Dual Pu rpo se )  Value of Product ion ,  2 1 -Year 
T re nd ,  1 9 7 0 - 1 9 9 0

ACRES
HARVESTED

21 - YEAR

Average :
1 8 ,9 7 1

High:
2 3 , 5 0 0

Low:
1 2 , 4 0 0

Avg. Anl. Chg:
2.41 %

ASPARAGUS; DUAL PURPOSE
ACRES HARVESTED 21 YR TREND 1970-90
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Figure 1 3 8  A spar agus  (Dual Purpose) Acres  Harves ted ,  2 1 -Year Trend,
1 9 7 0 - 1 9 9 0



172

PRODUCTION

21 - YEAR

Average :
2 2 7

High:
2 5 9

Low:
171

Avg. Anl. Chg:  
0 . 9 6 %

Figure 1 3 9  A s p a r a g u s  (Dual Pu rp os e)  Pro duct ion ,  2 1 -Year  Trend ,  1 9 7 0 -  
1 9 9 0
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Avg. Anl. Chg:
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Figure 1 4 0  A spa rag us  (Dual Purpose) Yield, 2 1 -Year Trend, 1 9 7 0 - 1 9 9 0
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PRICE

21 - YEAR

A verage :
$ 4 7 . 9

High:
$ 6 7 . 4

Low:
$ 2 1 . 0

Avg. Anl. Chg:  
4 . 4 1 %

Carrots  (Dual Purpose): Carrot ac reage  harvested trended higher during the

7 0 '  and 8 0 ' s .  Acres  expanded  at an average  annual rate of 1 .1 8 % ,  see  Figure 

143.  In 1 9 8 4  tw o  s ta te  records  were  set,  (1) 7 ,5 0 0  acres  harvested  and (2) 

product ion of 2 .0 3  million Cwt.  Following the  record year  of production,  tw o  

years  of significant declines  occurred due to adverse  w ea the r  conditions.

From 1 9 8 6  to 1990,  however ,  acres  harvested  resumed the earlier upward 

t rend. Production in hundredweigh t  expanded  at  an average  annual  rate of 

1 .9 8 % ,  or 2 9 , 6 0 0  Cwt. a year,  the 5th fa s te s t  vegetable  production trend, 

s ee  Table V. Yield per acre  moved consis tent ly  higher,  increasing a t  an 

average  annual  rate  of 0 .8 2 % .  The 21 year yield high w as  se t  in 1 9 9 0  at 280  

Cwt. per acre.  Carrot price per Cwt. t rended higher at an average  annual  rate

ASPARAGUS; DUAL PURPOSE
PRICE 21 YR TREND 1970-90

$75

$60 -

a. $45 ---LU
CL(r
3  $30 ---

$15 -

80
YEAR

86
Note e s tim a te s  w ere not m ade  
in 1962 and 1903 Actual - o -  Linear Trend

Figure 141  A s p a r a g u s  (Dual Pu rpose )  Price, 2 1 -Year Trend ,  1 9 7 0 - 1 9 9 0
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of 1 . 8 0 % . 94 The combinat ion of expanding carrot  output  and higher carrot 

prices genera ted  increased value of production. The value of production 

trended  higher at an average  annual  rate of 3 .5 3 % ,  ranked 10th  for the 

vegetable  crops  analyzed. Michigan ranked 3rd in the country  in total carrot 

ou tp u t  in 1990,  producing 6 .5 %  of the U.S. total harvest ,  California was  the 

leading producer.

CARROTS; DUAL PURPOSE
VALUE OF PRODUCTION TREND 1970-90
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o
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GO
YEAR

00

— —Actual - o -  Linear Trend

VALUE OF 
PRODUCTION

21 - YEAR

Average :
$ 1 3 , 3 5 0 , 6 4 0

High:
$ 2 1 , 3 6 2 , 5 0 0

Low:
$ 5 , 3 3 2 , 3 2 0

Avg. Anl. Chg:  
3 . 5 3 %

Figure 1 4 2  C a r ro ts  (Dual Purpo se )  Value of  Product ion ,  2 1 -Year Trend ,  
1 9 7 0 - 1 9 9 0

94 T h e  s m a l l e s t  t r e n d  g r o w t h  fo r  v e g e t a b l e  p r i c e s ,  s e e  T a b l e  V.
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CARROTS; DUAL PURPOSE
ACRES HARVESTED 21 YR TREND 1970-90 ACRES

HARVESTED

21 - YEAR
7 2 -■

A verage :
6 , 0 4 3<r>

LU r  ACt -o 0.4

High:
7 , 5 0 0

Low:
3 , 7 0 0

Avg.  Anl. Chg:

YEAR

Actual - o -  Linear Trend

Figure 1 4 3  C a r r o t s  (Dual Pu rpo se )  A c re s  H ar v es t ed ,  2 1 -Year Trend ,
1 9 7 0 - 1 9 9 0
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Figure 1 4 4  Carrots  (Dual Purpose)  Production,  2 1 -Year Trend, 1970-
1 9 9 0
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CARROTS; DUAL PURPOSE
YIELD 21 YR TREND 1970-90
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Figure 1 4 5  C a r ro ts  (Dual Pu rp os e)  Yield, 2 1 -Year Trend ,  1 9 7 0 - 1 9 9 0
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Figure 1 4 6  Carrots  (Dual Purpose) Price, 2 1 -Year Trend, 1 9 7 0 - 1 9 9 0



1 7 7

Cauliflower (Dual Purpose): For the  d e c a d e s  of the  7 0 ' s  and 8 0 ' s  the  s ta te  

averaged  1 ,0 9 7  acres  harvested  of dual purpose  cauliflower. The 21 -year 

trend for ac res  harves ted  w a s  gradually higher with an average  annual  

increase  of 1 .3 5 % ,  5th for all vegetables .  Cauliflower yields also improved 

steadily, climbing from a low of 41 Cwt. per acre  in 1973  to a high of 70  

Cwt.  per acre  in 1 9 9 0 . 95 The higher yields coupled with expanded  acres  

harves ted  led to an increase in total production. Cauliflower production 

trended  higher, expanding at an annual average  rate of 2 .1 4 % ,  see  Figure 

149.  Total ou tpu t  averaged 6 3 ,3 0 0  Cwt. a year.  Figure 151 sh o w s  the  

significant rise in the  price of cauliflower per hundredweigh t  in the last 21 

years .  The price of cauliflower increased at  an average  annual  rate of 5 .7 7 % ,  

seco n d  highest  rate for all vegetables ,  and traded in a range b e tw een  $ 6 .7 0  

and $ 3 9 .5 0  per Cwt. The trend of rising prices and increased production 

yielded higher cauliflower value of product ion. The value of production trend 

expanded  a t  an average  annual  rate of 7 .3 5 % ,  tied for 1st for all vegetable  

crops ,  s ee  Table V. In the 8 0 ' s ,  the  value of cauliflower product ion averaged  

over  $2 .5  million a year.  Michigan w as  ranked 5th in the  country  in 

cauliflower ou tpu t  in 1990 ,  producing 0 .9 %  of the  U.S. total,  California and 

it 's  multiple growing s e a so n s  w as  the leading s ta te .

95 T h e  s t a t e  r e c o r d  y ie ld  w a s  1 4 1  C w t .  p e r  a c r e  s e t  in 1 9 4 9 .
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CAULIFLOWER; DUAL PURPOSE
VALUE OF PRODUCTION TREND 1970-90
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Figure 1 4 7  Caul i f lower  (Dual Pu rpose )  Value  of Produc t io n ,  2 1 -Year 
T re nd ,  1 9 7 0 - 1 9 9 0

CAULIFLOWER; DUAL PURPOSE
ACRES HARVESTED 21 YR TREND 1970-90

1.700

1,360 -

i f )

£  1,020  --  o 
<

o

600 -

340 -

70 06 90
YEAR

—  Actual - o -  Linear Trend

ACRES
HARVESTED

21 - YEAR

Avera ge :
1 , 0 9 7

High:
1 , 5 0 0

Low:
7 0 0

Avg. Anl. Chg:
1 .3 5 %

Figure 1 4 8  Cauliflower (Dual Purpose) Acres  Harves ted,  2 1 -Year Trend,
1 9 7 0 - 1 9 9 0
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CAULIFLOWER; DUAL PURPOSE
PRODUCTION 21 YR TREND 1970-90
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Figure 1 4 9  Cauli f lower (Dual Pu rpo se )  Product ion ,  2 1 -Year Trend ,  1 9 7 0 -  
1 9 9 0
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Figure 1 5 0  Cauliflower (Dual Purpose) Yield, 2 1 -Year Trend, 1 9 7 0 - 1 9 9 0
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PRICE

21 - YEAR

Average :
$ 2 6 . 7

High:
$ 3 9 . 5

Low:
$ 6 . 7

Avg.  Anl. Chg:  
5 . 7 7 %

Celery (Dual Purpose): The number  of celery ac res  harvested  sh o w ed  m odest  

gains in the  d e c a d e s  of the 7 0 ' s  and 8 0 's ,  ranging from a low 2 ,3 0 0  acres  to 

a high of 3 , 9 0 0  acres .  The acres  harvested  trend w a s  an increase  of an 

average  annual  rate of 1 .8 4 % ,  see  Figure 153.  This g rowth  rate  w a s  the 4th 

fa s te s t  for all vegetable  crops,  see  Table V. The yield per acre  remained flat, 

with an average  annual  rate  of 0 .0 0 % .  From 1 9 7 0  to 1990 ,  celery ou tpu t  per 

acre  averaged  4 1 0  Cwt. per year .90 Production t rended higher,  increasing at 

an  average  annual  rate of 1 .7 9 % .  Based on the  trend analysis,  the  rise in 

production is primarily a funct ion of the increase  in acres  harvested ,  given the 

flat yield trend. Celery price per Cwt. trended persistently higher,  increasing 

at  an average  annual rate of 3 .2 3 % ,  see  Figure 156.  For the  21 year  period

CAULIFLOWER; DUAL PURPOSE
PRICE 21 YR TREND 1970-90

$50

a  $30 -
LU
CLcn
3  $20  -  -

$ 1 0  -

YEAR

— Actual -c»- Linear Trend

Figure 151 Caul if lower  (Dual Pu rpose )  Price,  2 1 -Year  Trend ,  1 9 7 0 - 1 9 9 0

96 In 1 9 8 2  a  s t a t e  r e c o r d  a v e r a g e  yield of  4 7 0  C w t .  p e r  a c r e  w a s  s e t .
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the  price of celery ranged from a low of $5 .9 8  to a high of $ 1 4 .1 0 ,  and 

averaged  $ 9 .9 7  per Cwt. The value of product ion t rended higher, increasing 

a t  an average  annual  rate of 4 .5 7 % ,  7th for all vegetables .  In the  8 0 ' s  celery 

value of product ion averaged  approximately $15 million a year .  Michigan 

ranked 3rd in the  country  in hundredweigh t  product ion, producing 6 .3  % of 

the  U.S. total in 1990 ,  California w as  the  leading producer.

CELERY; DUAL PURPOSE
VALUE OF PRODUCTION TREND 1970-90

$20

$16 -

£ —$12 -■

O 5 $0 -

$4 -

80
Y EA R

88 90

—  Actual -© - Linear Trend

VALUE OF 
PRODUCTION

21 - YEAR

A ve ra ge :
$1 1 , 5 7 3 , 7 6 4

High:
$ 1 6 , 4 4 6 , 5 0 0

Low:
$ 5 , 2 2 6 , 5 2 0

Avg. Anl. Chg:
4 . 5 7 %

Figure 1 5 2  Celery (Dual Purpose) Value of Production,  2 1 -Year Trend,
1 9 7 0 - 1 9 9 0
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CELERY; DUAL PURPOSE
ACRES HARVESTED 21 YR TREND 1970-90
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Figure 1 5 3  Celery (Dual Pu rp os e)  A c r e s  H a rv e s te d ,  21 -Y ea r  Trend ,  1 9 7 0 -  
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Figure 1 5 4  Celery (Dual Purpose) Production,  2 1 -Year Trend, 1 9 7 0 - 1 9 9 0
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CELERY; DUAL PURPOSE
YIELD 21 YR TREND 1970-90

550

440 -•

LU

O 330 -

LU

i 220 -

YEAR

Actual - o -  Exponential Trend

YIELD

21 - YEAR

A v e ra g e :
4 1 0

High:
4 7 0

Low:
3 4 5

Avg.  Anl.  Chg: 
0 .0 2 %

Figure 1 5 5  Celery (Dual Pu rpo se )  Yield, 2 1 -Year Trend ,  1 9 7 0 - 1 9 9 0
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Figure 1 56  Celery (Dual Purpose) Price, 2 1 -Year Trend, 1 9 7 0 - 1 9 9 0
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Cucum bers  (Processing):97 Michigan is the  na t ion 's  leader in the product ion of 

cu cu m b ers  for process ing.  In 1 9 9 0  while ranking number  one,  Michigan 

produced 2 1 .6 %  of the total U.S. product ion. The trend for ac res  harvested 

w a s  do w n  during the  7 0 ' s  and 8 0 ' s .  Acres  harvested  trended  d o w n w ard  an 

average  annual rate of 0 .5 8 % ,  an average  decline of 139  acres  a year,  see  

Figure 158.  The am oun t  of cucum bers  produced rose consis tent ly ,  increasing 

an average  annual  rate of 1 . 9 8 % . 98 In 1 9 8 7  production reached a s ta te  record 

of 1 6 1 ,0 0 0  tons .  The increasing production trend is closely linked to the rise 

in yields per acre.  From 1971 to 1 9 9 0  yields increased an average  annual rate 

of 2 . 4 3 % , 99 the  3rd highest  for all vegetables .  In 1 9 8 7  an all t ime high w as  

se t  of 6 .7  tons  per acre,  s ee  Figure 160. Prices t rended steadily higher for the 

tw o  d ecad es ,  expanding annually an average  of 2 .8 7 % .  The price per ton 

ranged from a low of $86  in 1973  to a high of $ 1 6 8  in 1989.  The trend 

increases  for production and prices lifted the cucum ber  value of production 

higher.  Value of production more than doubled, rising from the  $ 1 0  million 

level in the  early 7 0 ' s  to consis tently  above  $20  million in the 8 0 ' s ,  with an 

average  annual  growth rate of 5 .0 5 % ,  see  Figure 157.

97 Note: the Michigan Agricultural Statistics Service did not estimate cucumber 
production data during 1982 and 1983. The missing years are taken into 
consideration for the analysis and noted in each accompanying Figure.

98 The cucumber production growth rate was the 4th fastest,  tied with carrots, 
see Table V.

99 An average annual increase of 246 pounds of cucumbers per acre.
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VALUE OF
PRODUCTION

21 - YEAR

Average :
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Figure 1 5 7  C u c u m b e r s  (Processing)  Value  of  Produ ct ion ,  2 1 -Year  Trend ,  
1 9 7 0 - 1 9 9 0
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Figure 1 5 8  C ucumbers  (Processing) Acres  Harves ted,  2 1 -Year Trend,
1 9 7 0 - 1 9 9 0
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Figure 1 5 9  C u c u m b e r s  (Proces s ing )  Product i on ,  2 1 -Year  Trend ,  1 9 7 0 -  
1 9 9 0
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PRICE

21 - YEAR

A verage :
$ 1 2 9

High:
$ 1 6 8

Low:
$86
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Lettuce  (Fresh Market): Fresh lettuce production in the  7 0 ' s  and 8 0 ' s  t rended 

significantly dow nw ard .  Acres harvested  fell an average  annual rate  of 

2 .3 1 % ,  or 29  acres  a year. In 1 9 7 0  the  s ta te  harvested  1 ,5 0 0  ac res  of 

lettuce, by 1 9 8 8  total a c reage  had dropped to 8 0 0  an all t ime record low, see  

Figure 163.  Production also declined but a t  a s lower  rate,  falling an average 

of 1 .2 4 %  a year.  The negative production trend for lettuce ranked it 1 1th 

out  of 13 vegetable  crops , s ee  Figure 164.  For the  21 year period, the  s ta te  

averaged  2 5 4 , 0 0 0  Cwt. a year  in production. Lettuce yields per acre  show ed  

s tea d y  improvement,  increasing annually an average  of 1 . 0 0 % . 100 In 1982  

and 1985  all t ime record yields were  se t  of 2 5 0  Cwt. per acre.  The price of 

let tuce  per hundredweight  t rended rapidly higher. Increasing at  an annual

CUCUMBERS; PROCESSING
PRICE 21 YR TREND 1970-90
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Note e s tim a te s  w ere not m ade 
in 1982 and 1903 Actual Linear Trend

Figure 161  C u c u m b e r s  (Process ing)  Price,  2 1 -Year Trend ,  1 9 7 0 - 1 9 9 0

100 This was the 4th fastest yield growth rate, see Table V.
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average  rate of 5 .3 3 % ,  the  3rd fas te s t  growth  trend,  see  Table V. The 21 

year  high price w a s  se t  in 1 9 9 0  at $ 2 2 .3 0  per Cwt. Prices rose at a fast 

enough  rate  to o ffse t  the  declines  in ou tpu t  and expand  let tuce  crop values. 

The value of crop product ion trended upward  at an average  annual  rate of 

3 .9 9 % ,  8 th  for vegetable  crops.  Michigan ranked 9th in the  country  in the  

product ion of fresh le ttuce, producing only 0 .3 %  of the  total U.S. ou tpu t  in 

1990 ,  California lead production.
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Figure 162 Let tuce (Fresh Market) Value of Product ion,  2 1 -Year Trend,
1 9 7 0 - 1 9 9 0
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Figure 163  Lettuce (Fresh Market) Acres Harvested , 2 1 -Year Trend, 
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Figure 1 6 5  Lettuce (Fresh Market) Yield, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0
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M ushroom s :101 M ushrooms and their area of product ion, declined significantly 

from 7 , 3 6 3 ,0 0 0  square  ft. in 1981 to 4 , 0 1 0 , 0 0 0  square  ft. in 1990 ,  a decline 

of  4 5 .5 % ,  se e  Figure 168.  Production in pounds  however ,  t rended  slightly 

higher,  increasing a t  an  average  annual rate of 1 .1 7 % .  For the  d e c ad e  of the 

8 0 ' s  the  s ta te  averaged  over  2 0 ,0 0 0  pounds  of m ushroom s  a year .  In 1990  

Michigan produced 1 9 ,9 0 0  pounds,  enough  to rank 3rd in the  country ,  

account ing  for 2 .7 %  of total U.S. output ,  Pennsylvania w a s  the  leading s ta te .  

The s t a t e ' s  production is predominantly the Button m ushroom  and the Shiitake 

varieties.  Improved yields helped push ou tpu t  higher in the eighties.  Yields 

per square  ft. t rended higher at an average  annual  rate of 5 .9 9 % ,  see  Figure 

1 7 0  and Table V. The yield growth rate w as  clearly the  largest for any of the 

vegetable  crops.  A square  foot of mushroom production area  expanded  its 

yield an  annual  average  of 0 . 2 6  pounds  a year.  The price of m ushroom s  per 

pound also inc reased .102 The ten-year  low w as  $0.71 a pound in 1981 and 

the  high w a s  $ 1 .0 2  pound in 1990.  The trend toward  higher prices and 

ou tpu t ,  led to  an expansion of the  value of crop product ion. Total crop value 

reached over  $ 2 0  million twice in the 8 0 ' s ,  in 1 9 8 8  and 89 .

101 Note: The Michigan Agricultural Statistics Service started data collection in 
1981.

102 The average annual trend rate for mushroom prices was 2 .77% , ranking it 
11th for all vegetables.
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MUSHROOMS
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Figure 171 M ushroom s Price, 10  Year Trend, 1 9 8 1 -1 9 9 0

Onions (Fresh Market): Fresh market onion acres  harvested  t rended 

moderately higher in the 7 0 ' s  and 8 0 ' s ,  increasing at  an ave rage  annual  rate 

of 0 . 7 8 % .  For the 21 year  period the  s ta te  harvested  an ave rage  of 7 ,3 0 0  

ac res  a year .  During the  last four years,  1 9 8 7  to 1 9 9 0  the yearly average  

ac res  harves ted  expanded  above  the  21 year trend to 7 ,7 2 5  acres .  Total 

product ion also trended higher,  increasing at m odera te  average  annual rate of 

0 . 5 3 % .  Tw o noticeable years  of product ion w ere  in 1 9 8 4  and 1986 ,  see  

Figure 174.  Within a three-year  t ime period production dropped 4 3 .7 % ,  

from the all t ime high of 2 .9 3  million Cwt. in 1 9 8 4  dow n  to only 1 .65 million 

Cwt. during the  flood related s t ress  of 1986 .  Yields per acre  t rended 

gradually d o w n w ard  at an average  annual  rate of 0 .2 3 % ,  this w a s  one of
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th ree  vegetable  crops  with a negat ive yield trend, see  Table V. Onions 

averaged  3 0 3  Cwt. per acre  for the 7 0 ' s  and 8 0 ' s .  Prices were  extremely 

variable ranging from a high of $ 1 4 .3 0  per Cwt. in 1983  d o w n  to a low of 

$ 2 .8 4  Cwt. in 1970.  The tw o-decade  price trend w as  an average  annual 

increase of 3 .5 3 % ,  6th for all vegetable  crops.  Crop value edged  higher given 

the  positive t rends  for prices and production. The value of product ion trend 

w a s  an average  annual  increase of 3 .3 1 % .  For the last four years  of the  8 0 's ,  

1 9 8 7  to 1990 ,  onion value of production averaged  $17 .3  million a year.  

Michigan ranked 9th in the country  in fresh onion product ion, producing 4 .6  % 

of total U.S. product ion in 1990 ,  California ranked number  1.
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Figure 172 Onions  (Fresh Market) Value of Production,  2 1 -Year Trend,
1 9 7 0 - 1 9 9 0
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Figure 1 75  Onions (Fresh Market) Yield, 21-Year Trend, 1 9 7 0 -1 9 9 0
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Snap Beans (Processing): Snap  bean production increased substantial ly  in the 

7 0 ' s  and 8 0 ' s .  All t ime s ta te  records were  se t  in 1 9 9 0  for the am oun t  of 

ac res  harvested ,  highest one  year yield, and the largest one year  quanti ty  of 

snap  b ean s  produced.  The increase in ou tpu t  w a s  a function of both higher 

yields and an expansion in ac res  harvested .  Acres harvested  increased at an 

average  annual  rate of 2 .8 3 % ,  the highest for all vegetable  crops,  s e e  Table V 

and Figure 178. From 1 9 7 0  to 1 9 9 0  snap  beans  acres  increased from 1 0 ,1 0 0  

acres  to a s ta te  record of 2 7 ,0 0 0  acres ,  a rise of 167% .  Yields also rose but 

not and significantly as  ac res  harvested .  The trend for yields w a s  an average 

annual  rate  of 0 .8 0 % ,  7th for all vegetable  crops.  In 1990  an all t ime record 

w a s  se t  of 2 .9 5  tons  of snap  beans  per acre.  Production t rended higher, 

expanding at  an average  annual  rate of 3.61 %, 2nd for all vegetable  crops.

In 1 9 7 0  the  s ta te  produced 2 0 ,0 0 0  Cwt. of snap  beans ,  by the  record year  of 

1990 ,  7 9 ,7 0 0  Cwt.  had been produced,  an increase  of a lmost  3 0 0 % .  The 

price per  of snap  beans  fluctuated within a range of $ 1 3 6  per ton to $175  per 

ton.  Price trended upward but  more slowly than  the  other  crops,  increasing at 

an average  annual rate of 2 .5 9 % .  The value of production increased 

com m ensura te ly  with the  significant rise in production.  Value of production 

expanded  a t  an average  annual  rate of 6 .5 2 % ,  3rd for vegetable  crops.  In 

1 9 7 0  total crop value equaled $1 .89  million. By 1 9 9 0  the  value of snap  bean 

product ion had risen 6 1 5 %  to $ 1 3 .5 4  million. Michigan ranked 3rd in the 

nation in processing snap  beans  and accoun ted  for 9 .7 %  of U.S. production in 

1990,  Wisconsin w as  first.
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PRICE

21 - YEAR

Average:
$ 1 3 7 .9

High:
$ 1 7 5 .0

Low:
$ 9 0 .8

Avg. Anl. Chg: 
2 .5 9 %

Strawberr ies  (Dual Purpose): Acres harvested of dual purpose  s trawberr ies  

sh o w e d  significant declines in d ecad es  of the  70 '  and 8 0 ' s ,  s e e  Figure 183. 

S t raw berry  ac reage  trended lower, falling an average  annual  rate  of 3 .4 8 % ,  

placing it 12th for all vegetable  crops.  In 1 9 7 0  the s ta te  harvested  5 ,8 0 0  

acres ,  by 1990 ,  ac reage  had dropped to an all t ime record low of 2 ,200 ,  

d o w n  6 2 % .  Strawberry yields show ed  a slight improvement,  tending upward 

at an  av e rage  annual rate of 0 .7 1 % .  For tw o  years ,  1 9 7 6  and 1982,  all t ime 

record high yields were se t  of 8 0  Cwt. per acre .  The m odes t  improvement in 

yields w a s  not enough  to offset  the large declines in acre  harvested.  

Straw berry  product ion fell more precipitously than any other  vegetable  crop. 

The trend for production w as  an average  annual  decline of 2 .6 2 % ,  see  Figure
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Figure 181 S nap  Beans (Processing) Price, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0



202
184. By 1 9 9 0  the  s ta te  produced almost  half the production level of 1970.  

The trend for price w a s  an average  annual increase  of 3.51 %, slightly below 

the  vegetable  crop group average,  see  Table V. The value of production 

s h o w e d  the  smallest  of gains.  The trend w a s  an average  annual  increase  of 

only 1 .1 5 % ,  last for all vegetable  crops , see  Table V. In 1 9 9 0  Michigan 's  

s t raw berry  crop w a s  valued at $7.2  million. Michigan ranked 5th in the  

country  in s t raw berry  production in 1990,  producing 1 .1%  of the  share,  

California w a s  number  one.
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S w e e t  Corn (Fresh Market): The number of acres  harves ted  t rended 

d o w n w ard  during the  d e ca d e s  of the  7 0 ' s  and 8 0 ' s ,  falling an average  annual 

rate of 0 .3 3 % .  The 21 year  annual average  of s w e e t  corn ac res  harvested  

w a s  11 ,9 4 8 .  Production followed a similar trend pat tern  as  ac res  harvested,  

declining modest ly  a t  an average  annual rate of 0 .6 8 % ,  see  Figure 1 8 9 . 103 

Yield per acre  t rended nominally dow nw ard ,  falling at an average  annual rate 

of 0 . 3 5 % .  S w e e t  corn w a s  one of three vegetable  crops  to have a negat ive 

yield t r e n d ,104 se e  Table V. Prices increased th roughout  most  of the  7 0 ' s  and 

8 0 ' s ,  expanding a t  an  average  annual  rate of 6 .1 8 % ,  highest  for all 

vegetab les ,  s e e  Figure 191.  The price of s w ee t  corn has  risen from $3 .1 3  per 

Cwt.  in 1 9 7 0  to above  $ 1 6 .0 0  per Cwt. in the  late 8 0 ' s .  Value of product ion 

broke the  $ 1 0  million barrier for the first t ime in 1989 ,  with a level of $14  

million. For the  21 year  period, value of production t rended higher a t  an 

average  annual  rate  of 6 .2 2 % ,  4th for all vegetable  crops,  see  Figure 187.  In 

1 9 9 0  Michigan ranked 6th in the country in product ion, producing 4 . 9 %  of 

the  total, Florida w as  the na t ion 's  leader.

103 N o te :  1 9 7 0  w a s  th e  all t im e  re c o rd  h igh  for s w e e t  c o r n  p ro d u c t io n ,  o f  1 .01  
million C w t .

104 N o te :  a  r e c o r d  h ig h  yield for s w e e t  c o rn  w a s  e s t a b l i s h e d  in 1 9 7 0  of 8 0  C w t .  
p e r  a c r e .
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Figure 190  S w e e t  Corn (Fresh Market) Yield, 2 1 -Year Trend, 1 9 7 0 - 1 9 9 0
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$ 9 .2 4
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$ 1 7 .5 0
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$ 3 .1 3
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6 .1 8 %

Tom atoes  (Fresh Market): Fresh tom ato  production declined th roughout  the 

d e cad es  of the  7 0 ' s  and 8 0 ' s .  Acres harvested  declined at an average  annual 

rate of 2 . 5 3 , 105 see  Figure 193. In 1988  acreage  dropped to an all t ime record 

low of 2 ,4 0 0  acres ,  from a 21 year  high of 4 , 4 0 0  acres  in 1974 .  Production 

also trended d ow nw ard ,  falling an average  annual rate of 2 .3 5 % ,  and ranked 

12th ou t  of the  13 vegetable  crops.  Yields remained flat for the tw o  decades ,  

increasing at  an average  annual  rate of only 0 .0 4 % ,  see  Figure 195.

However ,  all t ime record yields of 1 20  Cwt. per acre  were  recorded four t imes 

in 1979,  1983 ,  1984,  and 1990.  Price per hundredweight  fluctuated 

b e tw e en  a high of $34  in 1 9 8 8  to a low of $ 9 .3 0  in 1 9 7 0  and t rended higher.

SWEET CORN; FRESH MARKET
PRICE 21 YR TREND 1970-90
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a  $ 1 2  -

$6 - ■
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 Actual -o -L in e a r  Trend

Figure 191 S w e e t  Corn (Fresh Market) Price, 2 1 -Year Trend, 1 9 7 0 -1 9 9 0

105 T h e  t r e n d  fo r f r e s h  t o m a t o e s  w a s  t h e  1 1 th  l a r g e s t  a n n u a l  d e c l in e  for all 
v e g e t a b l e  c r o p s ,  s e e  T a b le  V.
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The trend w a s  an average  annual increase of 3 .6 5 % ,  5th highest  for all 

vegetable  crops.  Crop value of product ion t rended higher at an average  

annual  rate  of 1 .2 9 % ,  this seco n d  to last for vegetable  crops,  s e e  Table V. 

For the  21 year  t ime period, fresh market to m a to e s  averaged  a value of 

production of $ 7 .2  million a year.  Michigan ranked 15th  in the country  in 

product ion, account ing  for 0 .9 %  of the total U.S. production in 1990 ,  Florida 

lead all s ta te s .
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Figure 1 9 2  T om atoes  (Fresh Market) Value of Product ion,  2 1 -Year Trend,
1 9 7 0 - 1 9 9 0
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T o m ato es  (Processing): Process ing to m a to es  sh o w ed  so m e  of the  most

significant gains for each  of the categories  analyzed. Acres harves ted  t rended 

higher at an  average  annual  rate of 2 .4 9 % ,  the seco n d  fa s te s t  for all 

vege tab les .  The s ta te  averaged  an annual  tom a to  harvest  of 5 ,471 acres  for 

the  21 year  period. In 1 9 8 2  an all time s ta te  record of 9 , 7 0 0  ac re s  harvested 

w a s  es tablished,  s ee  Figure 198.  Production increased substantially,  tending 

upward  at  an average  annual  rate of 5 . 6 2 % , 106 this t ransla tes  into an average  

yearly increase  of 6 ,0 4 0  tons.  Yields also rose  at  consis tent ly  higher rate.

The calculated yield trend w a s  an average  annual rate of 3 . 5 3 % , 107 see  Figure 

200 .  A record yield w as  se t  in 1 9 9 0  of 2 9 .8  tons  per acre.  Prices ranged 

from a 21 year  high of $ 9 2 .6 0  per ton in 1982  to a low of $ 3 6 .9 0  per ton in 

1970 .  The trend for prices w a s  an average  annual  increase of 2 .7 9 % ,  5th in 

rank, s e e  Table V. The combinat ion of higher prices and production led to an 

increase in the  value of crops.  Value of production expanded  at an average  

annual  rate of 7 .3 5 % ,  tied for first for vegetable  crops.  In the  7 0 ' s  value of 

product ion ex panded  from the  $2 million level to above  the  $ 1 0  million mark 

and higher for m ost  of the  8 0 ' s .  Michigan ranked 4 th  in the  country  in 

to m a to e s  for processing,  producing 1 .6%  of U.S. total production in 1990,  

th e  number  one  s ta te  w a s  California.

106 N o te :  t h e  p r o d u c t io n  t r e n d  r a te  w a s  t h e  s w i f t e s t  for  all c r o p s ,  s e e  T a b le  V.

107 N o te :  t h e  yield t r e n d  r a t e  w a s  th e  s e c o n d  h ig h e s t  for all v e g e t a b l e  c r o p s .
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V. THE APPLICATION OF SHIFT-SHARE ANALYSIS TO FARM CASH 
RECEIPTS, TO ASSESS THE SHIFTS IN MICHIGAN'S COMPETITIVE POSITION 

IN PRODUCTION AGRICULTURE RELATIVE TO THE UNITED STATES

Introduction

The following discussion is an interpretation of the results of the  shift- 

share  method  of analysis a s  applied to Michigan 's  production agricultural 

industry. The purpose for using the  shift-share technique in the  thesis  is to 

invest igate the  position of Michigan's production agriculture versus  the  general 

(United States)  production agricultural econom y during th e  d e c a d e s  of the  7 0 ' s  

and 8 0 ' s .  The United S ta tes  is called the base  region and Michigan is called 

the  local region of analysis.  Three time periods are analyzed to cap ture  the 

shifts in Michigan production agriculture.  The first segm en t  analyzed is the 

d e ca d e  of the  7 0 ' s ,  the second  time period is the decade  of the  8 0 ' s  and the  

third s e g m e n t  is the 7 0 ' s  and 8 0 ' s  combined to yield a longer-run ( twenty-one 

year) focus.  Farm cash  receip ts108 are used as  the basis of comparison 

b e tw e en  the  United S ta tes  and Michigan. The s tudy  is confined to only those  

agricultural commodit ies  tha t  are produced in the s ta te  of Michigan. Regional 

commodit ies  such  as  tobacco ,  citrus fruits, cot ton,  and t ree  nuts  are excluded 

from the  analysis.  The cash  receipts d a t a 109 used in the analysis is from 

various United S ta tes  Department  of Agriculture,  Economic Research Service, 

publications called the  "Economic Indicators of the  Farm Sector ."  A potential

108 N o te :  fo r  p u r p o s e s  of t h i s  s t u d y  c a s h  r e c e i p t s  a r e  in n o m in a l  t e r m s .

108 Note: the data used in the analysis is found in the data appendix for chapter V.
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problem  arises w hen using cash rece ip ts as a basis fo r ana ly tica l com parison. 

Farm co m m od ity  cash rece ip ts can be h igh ly  variab le  from  year to  year and 

d iffe r g rea tly  be tw een regions. The variance can usually be a ttribu tab le  to  the 

d iffe re n tia l e ffe c ts  o f w ea the r, especia lly  fo r fie ld  crops, vegetab les, and fru its . 

To address the issue o f variance o f fa rm  co m m od ity  cash rece ip ts (C), 

w e igh ted  averages have been ca lcu la ted  fo r each o f the U.S. and M ich igan 

com m od ities . The fo llo w in g  is a descrip tion  o f the  w e ig h ting  procedure:

= 1970 W eighted Average for each U S-M ich  Commodity

= 1980  W eighted Average for each U S-M ich  Commodity

= 1990 W eighted Average for each U S-M ich  Commodity

W hen the  cash rece ip ts are w e igh ted , they  are then applied to  the  sh ift-share  

m ethod o f analysis, w h ich  is described in deta il be low .

In chap te r V the sh ift-sha re  resu lts are d isp layed in a tabu la r fo rm a t.

The tab les are separated by agricu ltu ra l p roduction  secto rs and by tim e 

d iv is ions. The ag ricu ltu ra l secto rs  are (1) lives tock  and p roducts , (2) fie ld 

crops, (3) fru it and o ther, and (4) vegetables and m elons. The tim e d iv is ions 

are fro m  1 9 70  to  1980 , 1980  to  1990 , and 1970  to  1990 . In o rder to  assist 

the  reader w ith  the in te rp re ta tion  o f the resu lts, the sh ift-sha re  m odel is 

developed in deta il be low . It is suggested th a t the reader rev iew  the sh ift-

( ^ 1 9 6 9  * ^ 1 8 7 0  4 ^1971  )
3

(  ^ 1 9 7 0  *  Q flSO  * ^1981  )

3

( ^1 9 8 9  * ^1 9 9 0  *  ^1991  )
3
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share d e fin itio n s  and te rm s before proceeding to  the tab les. The firs t section  

rev iew s the  bas ic110 sh ift-sha re  m ethod o f analysis. The basic m odel is then 

extended  to  a more robust deriva tion  called the A rce lus (I)111 sh ift-share  

m odel. A fte r describ ing  in deta il the A rce lus m odel, the A rce lus m odel is 

applied to  a com m od ity  (M ich igan dry beans cash receipts) to  illus tra te  the 

m echanics o f the m ethod. The s tep-by-s tep  analysis o f d ry  beans should 

fa c ilita te  the  in te rp re tive  process o f the sh ift-sha re  tab les. The tab les at the 

end o f the  chap te r h igh ligh t the A rce lus (I) sh ift-share  resu lts fo r m ost major 

M ich igan  com m odities .

The S truc tu re  o f the Basic Sh ift-Share model

The goal o f the  sh ift-sha re  m ethod o f analysis is to  s ta tis tica lly  separate 

(decom pose) the  main national and regional fo rces a ffe c tin g  the  increm enta l 

change in cash rece ip ts fo r the various agricu ltu ra l com m od ities  in M ich igan.

In its  s im p lest fo rm , sh ift-share  analysis is described by the  fo llo w in g  equation:

*0,1 = Njj + Nljj + CE|j

110 Note: the literature calls it the "classic" shift-share model.

111 The technique is named after the researcher Francisco J. Arcelus.
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w here :

i = The num ber o f secto rs  or industries in a region or na tion  ( i =  1,
2, ... s). In th is  analysis the " i 's "  represent an ag ricu ltu ra l sub ­
sec to r such as da iry , hogs, and oats.

j = The num ber o f regions in a geographica l area ( j = 1, 2, ... r ). In
th is  analysis w e  are on ly  concerned w ith  the  U nited S ta tes as the 
base region and M ich igan as the local re g io n .112

^Cij = The change in cash rece ip ts from  a base year to  a te rm ina l year.
For exam ple, w hen  analyzing the  7 0 's , the  base year is 1970  and 
the te rm ina l year is 1980 . If a M ich igan co m m o d ity  has $1 
m illion  in cash rece ip ts in the  base year and $3 m illion  in cash 
rece ip ts in the term ina l year, then the a C is $2 m illion .

Njj = The national g ro w th  e ffec t, th a t part o f the  aC^ a ttrib u ta b le  to  the
g ro w th  rate o f the nation.

NSjj =  The sectora l113 m ix effect, th a t pa rt o f aC^ a ttrib u ta b le  to
d iffe rences be tw een the sectora l com pos ition  o f region j and tha t 
o f the nation.

CE|j =  The com petitive e ffec t, th a t part o f aC^ a ttr ib u ta b le  to  d iffe rences
in the  g ro w th  rate o f secto r i at regional and nationa l levels.

The th ree  sh ift-share  e ffe c ts ; N^, NSjj( and CE(j are determ ined by 

ca lcu la ting  percen t changes (g row th  rates) o f the d iffe re n t levels o f national 

and s ta te  co m m od ity  cash rece ip ts over specified tim e  periods. The fo llo w in g  

lis t o f key de fin itio n s  are part o f the basic sh ift-share  model and also the 

extended sh ift-sha re  m odel A rce lus (I) w h ich  w ill be described a fte r the basic 

m odel.

112 Note: under typical circumstances shift-share analysis is used to analyze 
employment data that considers regional differences, e.g., a metropolitan area versus 
a rural area.

113 Note: the literature refers to this as the industrial component. For this study 
the term has been changed to sectoral for consistency in terminology reflected in 
other chapters.
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Cjj =  The percen t change (% * )  in cash rece ip ts in a g ricu ltu ra l sub ­
sec to r i (com m od ity ), region j (M ich igan), re la tive  to  a base year 
and a te rm ina l year, e .g ., 1970  to  1990 .

c io =  The % *  in nationa l cash rece ip ts  fo r  ag ricu ltu ra l sub -secto r i
(com m od ity ).

coj = The % a in to ta l co m m od ity  cash rece ip ts fo r M ich igan.

cDO = The % a in to ta l national co m m od ity  cash rece ip ts , the national
g ro w th  e ffe c t.

C =  C apita l "C " is the  actua l level o f cash rece ip ts  in a base year.

Cu = Cash rece ip ts fo r the ith  co m m od ity  in the jth  region (M ich igan).

Coj = T o ta l M ich igan  co m m od ity  cash rece ip ts , I ;  E .̂

Cjo =  To ta l nationa l co m m o d ity  cash rece ip ts fo r the  ith  co m m od ity , Zj
El-

Con = T o ta l nationa l ag ricu ltu ra l cash rece ip ts, I ,  Z; E .̂

The th ree  e ffe c ts  o f the  basic sh ift-sha re  m odel are ca lcu la ted  as fo llo w s :

Njj =  C ^  ( C 00 )

NSjj = Cjj ( c io - c do )

CEjj = Cjj ( Cjj - c jo )

These th ree  com ponen ts  fo rm  the  founda tion  fo r the  expanded A rce lus  (I)

m odel w h ich  is used in the  analys is o f M ich iga n 's  co m m o d ity  cash rece ip ts.
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The S truc tu re  o f the A rce lus (I), Sh ift-Share M odel

The A rce lus (I)114 sh ift-sha re  m odel takes the basic shift-share  m odel 

and decom poses the three (national, sectora l, and co m p e titive  e ffec ts ) 

com ponen ts  in to  fu rth e r de ta il. Each o f the com ponents is broken d o w n  in to  

tw o  n ew  te rm s; an "e xp e c te d " g ro w th  e ffe c t, and a "d iffe re n tia l"  e ffe c t. The

com ponen t to  separate the  basic shift-share  com ponents in to  a p roportiona l 

pe rspective  o f the  level o f econom ic a c tiv ity  in the  local region fo r each sub ­

secto r " i. "  The hom othe tic  com ponen t is defined as fo llo w s :

For exam ple, if na tional cash receipts fo r the da iry secto r is $16  billion, 

the  to ta l national ag ricu ltu ra l cash rece ip ts are $118  b illion  and to ta l M ich igan 

cash rece ip ts is $2 .5  b illion , then the  hom othe tic  cash rece ip ts C ’  ̂ w ou ld  be:

114 Note: the Arcelus (I) model is distinguished from another shift-share model he 
developed called Arcelus (II).

115 Note: Esteban-Marquillas first applied the homothetic component concept to the 
competitive effect, Clj( variable to lessen the problem of data interdependence.
Arcelus was the first researcher to extend the homothetic component to all parts of 
the shift-share model.

A rce lu s115 sh ift-share  techn ique  also utilizes w ha t is called a hom othe tic

The hom othe tic  com ponen t is the level o f econom ic a c tiv ity  
(agricu ltu ra l cash receipts) th a t a sub-sector " i"  (com m od ity ) in 
M ich igan w ou ld  have if it w ere identica l to  the  national sub-sector 
" i 's "  (com m od ity ) level o f econom ic a c tiv ity  and s tru c tu re . The 
fo llo w in g  is the  fo rm u la tion  o f the  hom othe tic  com ponen t:

c  f ' C i  (C jl



c; -
($2 .5  billion) ( $ 1 6  billion) 

( $ 1 1 8  billion)
$ 3 3 9  million

The ho m othe tic  com ponen t means th a t if M ich igan w ere  to  m irro r the  na tion  in 

term s o f the  p ropo rtion  o f da iry cash rece ip ts, then  the  s ta te  w ou ld  generate 

$3 39  m illion. The hom othe tic  com ponen t fo rm s a basis to  measure the  degree 

o f specia liza tion  and level o f com para tive  advantage fo r each co m m od ity  in 

M ich igan.

The basic shift-share  e ffec ts  (variables) are m odified  in the  A rce lus (I) 

m odel by in troduc ing  the hom othe tic  com ponen t and the  expected  and 

d iffe re n tia l e ffe c ts . The basic shift-share  e ffe c ts  (iden tified  in bold and ita lic) 

are n o w  decom posed in to  the  fo llo w in g  variab les w here :

N;j = ENjj +  DNjj = Both variables com bined is called the  net nationa l
g ro w th  e ffe c t.

NSff =  EMij +  Djj = Both variables com bined is called the  net sectora l
m ix e ffe c t.

CE, = Ejj +  A (j = Both variables com bined is called the net
co m p e titive  e ffec t.

The com ple te  A rce lus (I) m odel is described as fo llo w s :
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The six variab les o f the A rce lus (I) m odel above are defined m a them atica lly  as 

fo llo w s :

ENjj =  The "expected  national g ro w th  e ffect"  is the  in fluence  o f the  change 
in to ta l na tiona l in cash rece ip ts (cDO) on the  change in region j cash rece ip ts 
fo r co m m od ity  i, had C^" (the hom othe tic  com ponent) been equal to  C(j.

EN„ = c ;  ( c j (C ^ (CJ 
(CJ

* ( c j

DNjj =  The "differentia l national g ro w th  e ffe c t."  The in fluence o f the  nationa l 
g ro w th  e ffe c t (co0) on cash receipts fo r com m od ity  i based on the  degree o f 
spec ia liza tion116 o f co m m od ity  i in region j.

DA/, = (C, - c;) x ( c j  = (CJ (CJ 
(C J *  (C j

EMy = The "expected  sectora l g ro w th  e ffe c t."  Is the  expected  change in 
local cash rece ip ts based on the d iffe rence  be tw een the  na tiona l g ro w th  rate 
o f co m m od ity  " i"  (cio) versus the g ro w th  rate fo r all na tiona l com m od ities  (c00) 
applied to  the  hom othe tic  com ponen t. This show s expected  e ffe c t o f the 
nationa l sub -sec to rs ' ” i" pa tte rn  o f change on the local sub -secto r " i. "

£Af, = (clo c j  - (CJ (CJ 
(C J *  (Cm, - c j

116 Specialization is the degree of importance for a commodity i (based on cash 
receipts) in the state relative to  it 's  share of the national total for commodity i.
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D,j = The ’’d ifferentia! sec to ra l m ix  e ffe c t."  The nationa l g ro w th  rate 
d iffe ren tia ls  applied to  the d iffe rence  be tw een the  local level o f cash receipts 
fo r co m m od ity  " i"  m inus the  hom othe tic  com ponent.

d m ,  = (c , -  c ;) (clo - c j  " (CJ (CJ  
(C J

Ey = The "expected  com petitive e ffe c t"  measures the co m p e titive  advantage 
or d isadvantage o f the local region and com m od ity  " i"  w ith  respect to  the 
nation and co m m od ity  " i. "

EC, - C, (c, c j  - (CJ (CJ  
(C J

A ;j =  The "allocation e ffe c t"  takes in to  accoun t region j 's  degree o f 
specia liza tion  in the  various com m od ities i th a t it produces.

AE, -  [C, ) (c, c/o) - ^  (C0)  (CJ x (c, c j

To be tte r understand the decom positiona l process o f the  A rce lus sh ift- 

share techn ique , a s tep -by-s tep  exam ple has been included o f M ich igan dry 

beans cash rece ip ts  fro m  19 70  to  1980 . A lso included in the  exam ple is a 

section  th a t in te rpre ts  the  resu lts  o f the m odel. The in te rp re tive  process o f the 

dry beans should aid the reader w hen rev iew ing  the  tables and table sum m ary 

sections.
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An Example o f  Shift-Share Analysis Applied to Michigan Dry Beans

17Dry Beans Cash Receipts from Marketings ($ 0 0 0 ' s )

United S tates: 19 70  1 9 8 0  % a

D ry Beans $ 1 5 5 ,0 5 6  $ 5 8 7 ,6 6 2  2 7 9 .0

T o ta l Receipts $ 4 3 ,6 7 0 ,6 1 6  $ 1 1 8 ,3 7 4 ,0 3 9  171.1

M ich igan:

D ry Beans $ 5 6 ,2 3 3  $ 1 5 3 ,9 0 8  1 73 .7

To ta l Receipts $ 8 8 1 ,2 9 5  $ 2 ,6 1 3 ,3 7 3  187 .2

Identification of Variables for Shift-Share Analysis

C alcu lated G row th  Rates, 1 9 7 0  base year and 1980  te rm ina l year:

c io =  2 7 9 .0 %  ( % a  in national d ry  beans cash receipts)
cOD = 1 7 1 .1 %  ( % a  in to ta l nationa l co m m o d ity  cash receipts)
Cjj =  1 7 3 .7 %  ( % a  in M ich igan d ry  beans cash receipts)
coj = 1 8 7 .2 %  ( % a  in to ta l M ich igan co m m o d ity  cash receipts)

Cash Receipts {$ 0 0 0 's ) :

Ci0 = $ 1 5 5 ,0 5 6 (national cash rece ip ts fo r d ry  beans in the
base year 1970)

C00 = $ 4 3 ,6 7 0 ,6 1 6 (national cash rece ip ts fo r all com m od ities
in base year 1970)

C, = $ 5 6 ,2 3 3 (national cash rece ip ts fo r d ry  beans in the
base year 1970)

Coi -  $ 8 8 1 ,2 9 5 (nationa l cash rece ip ts fo r all com m od ities
in base year 1970)

117 Note: the cash receipts are a weighted average of three years centered around 
1970 and 1980. This is to reduce the variance of the value of production, which is 
often associated w ith  agricultural commodities. This technique is applied to  all 
commodities and all base and terminal years in the analysis.
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H om othe tic  C om ponent ($ 0 0 0 's ):

c; =
($881,295) ($155,056) 

($43,670,616) - $3,129

Rem em bering the sh ift-sha re  com ponents fo r the  A rce lus m odel are: 

a 0^ = ENjj + DNjj -f E M (j + D(J + Ei3 4- Ajj

Calculation o f the Arcelus Model C om ponents for Dry Beans ($ 0 0 0 ' s ) 118

II 
II

UJ 
Q

(3 ,129 ) x (1 .711 ) 

[(5 6 ,2 3 3 ) - (3 ,1 2 9 )] x (1 .711 )

= 5 ,3 5 3  

= 9 0 ,8 3 9
>  = 9 6 ,1 9 3

EMy =

D. =

(3 ,129) x (2 .7 9 0  - 1 .711) 

[(5 6 ,2 3 3 ) - (3 ,1 2 9 )] x (2 .7 9 0  - 1 .711)

= 3 ,3 7 8  

= 5 7 ,3 2 0
>  = 6 0 ,6 9 8

Eii = 

A , =

(3 ,129) x (1 .7 3 7  - 2 .790 ) 

[(5 6 ,2 3 3 ) - (3,129)1 x (1 .7 3 7  - 2 .790 )

= -3 ,2 9 5  

= -5 5 ,9 1 9
>  = -5 9 ,2 1 4

- c ,  = 1 5 3 ,9 0 8  - 5 6 ,2 3 3  = $ 9 7 ,6 7 5 = $ 9 7 ,6 7 5

Where:

EN^ +  DN jj =  IMjj = 9 6 ,1 9 3  the  net g ro w th  e ffe c t.

118 N o t e :  m a n y  of  t h e  n u m b e r s  ( e s p .  t h e  g r o w t h  r a t e s )  h a v e  b e e n  r o u n d e d  f o r  
s i m p l i c i t y  o f  d i s p l a y  a n d  t h e  r e s u l t s  m a y  d i f f e r  s l i g h t l y .
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EMy +  Djj = NS^ = 6 0 ,6 9 8  the net sectora l m ix e ffec t.

Ey + Ajj = CES = -5 9 ,2 1 4  the net com pe titive  e ffec t.

In te rp re ta tion  o f the Shift-Share Results fo r Dry Beans

The firs t variable o f note  is the hom othe tic  com ponen t119 fo r d ry  beans 

o f  $ 3 ,1 2 9 ,0 0 0 . This s tipu la tes tha t if M ich igan w ere  to  have the same 

p ropo rtion  as the  nation in te rm s o f dry beans cash rece ip ts to  to ta l cash 

rece ip ts , M ich igan 's  rece ip ts w ou ld  have been $3.1 m illion in 1970 . The 

actua l level o f M ich igan dry bean receipts in 1970  w ere  $ 5 6 .2  m illion . Such a 

large to ta l o f d ry  bean cash receipts (18 tim es greater than the national 

p roportion ) h igh ligh ts  the s ign ificance120 o f d ry  beans to  M ich igan 's  

ag ricu ltu ra l econom y. The absolu te  change in cash rece ip ts fo r d ry  beans from  

19 7 0  to  1980  w ere  $ 97 .7  m illion, expanding fro m  $56 .2  m illion  to  $ 1 5 3 .9  

m illion . This change in d ry  beans cash rece ip ts w as then decom posed in to  the 

d iffe re n t g ro w th  e ffec ts . An exp lanation o f ca lcu la ted  g ro w th  e ffe c ts  is 

segm ented in to  the  three net g ro w th  e ffe c t com ponents : the na tiona l, secto ra l, 

and com pe titive . The net e ffe c ts  are as fo llo w s :

119 R e m e m b e r  t h e  h o m o t h e t i c  c o m p o n e n t  is  t h e  i n t e g r a l  v a r i a b l e  w h i c h  h e l p s  t o  
s e p a r a t e  t h e  e x p e c t e d  e f f e c t s  f r o m  t h e  d i f f e r e n t i a l  e f f e c t s  in t h e  m o d e l .

120 S i g n i f i c a n c e  is  m e a n t  in t e r m s  of  r e l a t i v e  s i z e  o f  t o t a l  M i c h i g a n  a n d  n a t i o n a l  
c a s h  r e c e i p t s .
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The Net G row th  E ffect:

The ca lcu la ted  net nationa l g ro w th  e ffe c t121 is $ 9 6 .2  m illion . The 

expected  national g ro w th  e ffe c t is $ 5 .4  m illion  and the  d iffe re n tia l national 

g ro w th  e ffe c t is $ 9 0 .8  m illion , these tw o  com ponents  com bine to  yie ld the  net 

e ffe c t. The expected  nationa l e ffe c t show s the  in fluence o f the  g ro w th  in to ta l 

na tiona l cash rece ip ts m ultip lied  by the  hom othe tic  com ponen t. Th is produces 

the  expected  nationa l co n tr ib u tio n  to  the  absolu te  change in M ich igan dry  bean 

rece ip ts . The d iffe ren tia l na tional g ro w th  e ffe c t122 is the  d iffe rence  be tw een 

the  h om othe tic  com ponen t and the  actua l level o f M ich igan cash rece ip ts. In 

th is  exam ple, the d iffe ren tia l g ro w th  e ffe c t is so m uch larger than  the  expected 

g ro w th  e ffe c t because o f the  hom othe tic  com ponen t is s ig n ifica n tly  sm aller 

than  actua l d ry  bean cash receipts.

The Net Sectoria l G row th  E ffect:

The net sectora l g ro w th  e ffe c t looks a t the  d iffe rence  be tw een the 

na tiona l g ro w th  rate fo r d ry  beans c io (2 7 9 .0 % ) versus the  g ro w th  rate fo r all 

na tiona l com m od ities  ceo (1 7 1 .1 % ). In th is  exam ple c io >  c 00, w here  bean 

cash rece ip ts are g row ing  fas te r than overall cash rece ip ts. This ind ica tes th a t

121 N o t e :  t h e  n e t  g r o w t h  e f f e c t  (in t h i s  c a s e  p o s i t i v e )  in t o t a l  n a t i o n a l  c a s h  
r e c e i p t s  i s  a n a l o g o u s  t o  t h e  r i s in g  t i d e  c o n c e p t .  If t o t a l  n a t i o n a l  c a s h  r e c e i p t s  a r e  
g r o w i n g  t h e n  t h e r e  is  a n  a s s u m e d  i n c r e a s e d  in t h e  c h a n g e  of  e a c h  c o m m o d i t y ' s  c a s h  
r e c e i p t s  b e c a u s e  o f  t h e  i n f l u e n c e  of  t h e  n a t i o n a l  a g r i c u l t u r a l  e c o n o m y .

122 N o t e :  t h e  t e r m  (CN - C*,,) x  c O0 t h e  p r o v i d e s  a r o u g h  m e a s u r e  o f  t h e  e f f e c t  o f  
n a t i o n a l  m a r k e t  c o n d i t i o n s  o n  a C,,.
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d ry  beans are in a fa s t g ro w th  sector o f p roduction  ag ricu ltu re . There fore, the 

net expected  sectora l e ffe c t on M ichigan d ry  beans cash rece ip ts is an 

increase o f $ 60 .7  m illion . The expected sectora l g ro w th  e ffe c t is $ 3 .4  m illion 

and the  d iffe ren tia l sectora l m ix e ffe c t is $ 57 .3  m illion .

The Net C om petitive  G row th  E ffect:

For purposes o f th is  s tudy  the net com pe titive  e ffe c t is probably the  m ost 

im po rtan t sh ift-share  com ponen t ca lcu la ted . This show s the re la tive  g ro w th  in 

rece ip ts be tw een the local co m m od ity  and the nationa l com m od ity . In th is  

exam ple, the g ro w th  in nationa l cash rece ip ts is g reater than the  g ro w th  in 

M ich igan rece ip ts, c io (2 7 9 .0 % ) >  c^ (1 7 3 .3 % ). During the  7 0 's  M ichigan 

enjoyed national prom inence fo r dry beans produced in the  co u n try , bu t in 8 0 's  

the  change in cash rece ip ts com pared the U.S. show s an erosion in its 

com pe titive  position . The ca lcu la ted net co m pe titive  e ffe c t is a loss o f $ 59 .2  

m illion . This means th a t if the  s ta te  had kep t pace w ith  the  nationa l g ro w th  in 

d ry  beans cash rece ip ts the actua l level o f M ich igan rece ip ts in 1980  should 

have been $213.1  m illion  instead o f $ 1 5 6 .9  m illion . The expected  com petitive  

e ffe c t is decline o f $3 .3  m illion and the  a lloca tion  e ffe c t is a decline o f $ 55 .9  

m illion.

Further C onsiderations fo r In te rp re ting  the  Sh ift-Share  Results
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The N et G row th  E ffec t (Nfi):

■ In periods o f nationa l expan s io n123 (or co n tra c tio n ) w hen  cDO >  0  (cDO <

0), there  w ill tend  to  be a pos itive  (negative) e ffe c t on *.Cir The size o f

the  nationa l (positive , negative , or no change) e ffe c t w ill be determ ined by 

the  degree o f specia liza tion  o f region j in indus try  i, the  greater the  value 

o f (Cjj - the  greater the e ffe c t on the  region.

The Net Sectora l M ix G row th  E ffect (NS}j):

■ If (cjo - cOD) >  0, then the  national co m m od ity  " i 's "  cash rece ip ts are

g ro w in g  fas te r than  to ta l na tiona l cash rece ip ts. The local co m m o d ity  i is 

the re fo re , in a pos itive ly  g row ing  secto r and has a sectora l advantage  over 

o the r local com m od ities .

■ If (cio - cDO) >  0, has been positive  fo r long periods o f tim e  fo r national 

co m m od ity  i and (CSj - C*^) >  0, then a pos itive  in fluence is produced on 

aC^. Th is means th a t local region j is specializing  in a na tiona lly  g row in g  

co m m od ity  i.

■ If the re  are negative  signs fo r both term s o f the  net sectora l g ro w th  e ffe c t, 

then bo th  te rm s have a positive  e ffe c t on a C^. The tw o  negative  signs

123 N o t e :  in t h e  t i m e  p e r i o d s  a n a l y z e d ,  e v e r y  c a l c u l a t e d  c o m m o d i t y  c 00 w a s
p o s i t i v e  i n d i c a t i n g  t h e  e x p a n s i o n  o f  c a s h  r e c e i p t s  ( c a s h  r e c e i p t s  a r e  in n o m i n a l  t e r m s ) .
It is  p o s s i b l e  h o w e v e r ,  t h a t  if all c a s h  r e c e i p t s  w e r e  a n a l y z e d  in r e a l  t e r m s  ( d e f l a t e d )
c e r t a i n  c o m m o d i t y  c DO w o u l d  i n d i c a t e  c o n t r a c t i o n a r y  e c o n o m i c  a c t i v i t y .
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s h o w  th a t local region j is no t specia liz ing  in a lagging co m m od ity  i, w h ich  

is benefic ia l to  the local region.

■ If there  are opposite  signs fo r the te rm s, then  a nega tive  va lue is

ca lcu la ted  fo r NS^ and has a negative  e ffe c t on a C^. The negative  e ffe c t is

because region j is e ithe r specia liz ing, (C^ - C*^) >  0 , in a lagging 

co m m od ity , (cjo - cOD) <  0 ,o r no t specia liz ing, (C;, - C*^) <  0, in a fast 

g ro w th  com m od ity , (c,D - cQO) >  0.

■ By sum m ing NS^ fo r all com m od ities i (sectors), N loj = X6j = 1 Nl^, fo r each 

o f the  fou r m ajor co m m od ity  groups (livestock and p roducts , fie ld  crops, 

fru it & o ther, and vegetables), produces an ind ica to r o f w h e the r region j is 

specia liz ing  (or no t specia liz ing) in com m od ities  in w h ich  th e y  have a 

com pe titive  position .

The Net C om petitive  G row th  E ffect (CE;j):

■ If (C|j - c jo) >  0, then  the  local co m m od ity  " i 's "  cash rece ip ts  are g row ing  

fas te r than  the  national com m od ity  " i 's "  cash rece ip ts , and the  local 

co m m od ity  have a com petitive advantage  over the  na tiona l com m od ity .

■ If (Cjj - c io) >  0, has been pos itive  fo r long periods o f tim e  fo r local 

co m m o d ity  i and (C^ - C*^) >  0, then a positive  a lloca tion  e ffe c t is
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produced on a C^. This means th a t region j is specia liz ing in a local 

com m od ity  i th a t is fa s t g row ing.

■ A pos itive  a lloca tion  e ffe c t can also resu lt if the expected cash rece ip ts 

and the  d iffe ren tia l cash receipts are both negative. This means th a t the 

region j is no t specia liz ing in a com m od ity  i th a t is g row ing  s low er a t the  

regional level than at the national level. The tw o  negative  signs create a 

pos itive  e ffe c t on a C^.

■ If the re  are opposite  signs fo r the te rm s, then a negative value is 

ca lcu la ted  fo r CE^ and has a negative e ffe c t on a C;,. The negative  e ffe c t is 

because region j is e ithe r specia liz ing, (C^ - C*^) >  0, in a lagging 

com m od ity , <c(j - c io) <  0 ,o r not specia liz ing, (C^ - C * j) <  0 , in a fas t 

g ro w th  com m od ity , (c^ - c j  >  0.

■ By sum m ing CE^ fo r all com m od ities, CEoj = I 8i = 1 CEij( fo r each o f the  

fou r m ajor co m m od ity  groups (livestock and p roducts, fie ld  crops, fru it & 

o the r, and vegetables), produces an ind ica to r o f w he the r region j is 

specia liz ing (or not specializing) in com m odities th a t the y  have a 

co m p e titive  position  in.

H igh ligh ts  o f the A rce lus Shift-Share M odel R esults124

124 N o te :  all do l l a r s  a r e  in n o m in a l  t e r m s .
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L ives tock  and P roducts 1 9 7 0 -1 9 8 0 :

■ Dairy P roducts: Dairy cash receipts expanded from  $ 2 6 2 .3  m illon  in 1970  

to  $ 6 3 7 .8  m illion  in 1980 . A t the national level da iry  cash rece ip ts lagged 

the  g ro w th  rate o f to ta l national cash receipts. This is iden tified  by the 

negative  expected  sectora l g row th  e ffe c t o f $ 2 4 .5  m illion  on M ich igan 

da iry  rece ip ts . The negative  $24 .3  m illion d iffe re n tia l sectora l m ix e ffe c t 

show s th a t the s ta te  w as specia liz ing in a lagging secto r in te rm s o f cash 

rece ip t g ro w th . From a com pe titive  position  na tiona lly  M ich igan fe ll 

s lig h tly  behind as the  expected com p e titive  e ffe c t w as a negative  $ 12 .2  

m illon , m eaning th a t national dairy rece ip ts g rew  at a fas te r rate than 

M ich igan receipts.

■ Hogs: In 1970 , M ich igan hog rece ip ts o f $ 5 3 .0  m illon  w ere  substan tia lly  

be low  the  ca lcu la ted  hom othe tic  com ponent o f $ 8 9 .6  m illion . Receipts 

expanded from  the $53 in 1970  to  $ 1 2 9 .7  m illion  in 1980 . N ationa lly  

the  hog sector w as s lo w  g row ing  in the 7 0 's . This means th a t a t the  

nationa l level the  g ro w th  rate o f hog cash receipts w as less than  to ta l 

na tiona l cash rece ip ts. The lagging nationa l hog rece ip ts are ind ica ted  by 

the  negative  ca lcu la ted  expected sectora l e ffe c t o f $ 5 6 .3  m illion .

M ich igan  gained ground in its share o f national hog rece ip ts. The 

expected  com pe titive  e ffe c t w as a positive  e ffe c t o f $ 3 6 .8  m illion , 

show ing  th a t the  s ta te 's  com pe titive  advantage. From an a lloca tion  e ffe c t
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perspective  how ever, the s ta te  did not specialize enough, given the 

ca lcu la ted a lloca tion  negative  e ffe c t o f $ 1 5 .4  m illion. The net com p e titive  

e ffe c t w as a pos itive  $ 2 1 .4  m illion. Since the s ta te  w as no t specia liz ing in 

hogs, the d iffe re n tia l sectora l m ix e ffe c t w as a pos itive  $ 2 3 .6  m illion.

■ To ta l L ivestock & Products: From 1970  to  19 80  to ta l lives tock  & 

p roducts  cash rece ip ts g rew  from  $ 4 84 .9  m illion to  $1.1 b illion . The 

hom othe tic  com ponen t o f $ 5 9 0 .0  m illion in 1970  show s th a t M ichigan 

should have approx im ate ly  22%  more cash rece ip ts com ing  from  the 

lives tock  secto r in o rder to  m atch the national s truc tu re . L ivestock had 

negative num bers fo r bo th  the net com pe titive  ($ 6 1 .0  m illion) and net 

sectora l m ix e ffe c ts  ($ 1 7 9 .6  m illion). This ind ica tes th a t the  M ich igan 

lives tock  sec to r under perform ed the nation w ith  regards to  specia lization 

in fas t g ro w th  national com m odities and also did not keep pace w ith  the 

national g ro w th  rate fo r all lives tock com m od ity  cash receipts.

L ivestock and P roducts 1 9 80 -1 9 90 :

■ Turkeys: Turkeys show ed some o f the m ost pos itive  gains in the  lives tock  

group. From 1980  to  1 990  tu rkey  cash receipts increased from  $15 .7  

m illion  to  $ 4 7 .7  m illion . The ca lcu la ted  negative  d iffe re n tia l e ffe c ts  

(national, sectora l, and com petitive ) resulted because the  s ta te  w as under 

specialized in a fa s t g ro w th  indus try . The hom othe tic  com ponen t show ed



th a t the  s ta te  should have had a t least $27.1 m illion  in cash rece ip ts  in 

19 80  to  m irror the  national p roportion . A ll o f the  expected e ffe c ts  

(national, sectora l, and com petitive ) are p rom inen tly  pos itive . O f pa rticu la r 

note is the fa c t th a t M ich igan tu rkey  rece ip ts o u t perform ed the  g ro w th  

rate o f nationa l tu rkey  cash receipts.

Both ca ttle  and calves and broilers show ed quite  large d isparities  be tw een 

th e ir actua l level o f 1980  cash receipts and the ir respective  ho m othe tic  

com ponen ts . C attle  and calves actual cash rece ip ts in 1980  w ere  $216.1  

m illon and the  hom othe tic  com ponen t w as $6 8 7 .5  m illion . Broilers actual 

cash rece ip ts in 1980  w ere $2.1 m illion and the hom othe tic  com ponen t 

w as $ 9 4 .0  m illion.

The da iry p roduct secto r continued to  sh o w  negative  resu lts in the  net 

co m p e titive  e ffe c t. The expected co m pe titive  e ffe c t w as a negative  $31 .9  

m illion  and the  a lloca tion  e ffe c t w as a negative $ 2 4 .9  m illion.

From 1980  to  1990  to ta l lives tock  & p roducts  cash rece ip ts g re w  from  

$1.1 b illion  to  $1 .3  b illion . The hom othe tic  com ponen t o f $1 .5  b illion in 

1 9 80  show s th a t M ich igan should have approx im ate ly  3 6 %  m ore cash 

rece ip ts com ing from  the  lives tock  secto r in o rder to  m atch the  national 

s truc tu re . During the decade o f the 7 0 's  lives tock  posted negative  resu lts
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fo r  the  net co m p e titive  com ponent. In the  8 0 's  how ever, the  negative 

e ffe c ts  w ere  reversed, largely in part to  the  gains made in hog rece ip ts. 

A c tua l hog rece ip ts expanded from  $ 1 2 9 .7  m illion  in 1980  to  $ 2 21 .3  

m illion  in 1990 .

L ives tock  and P roducts 1 9 70 -1 9 9 0 :

■ T o ta l M ich igan live s to ck  cash receipts g re w  from  $ 4 8 4 .9  m illion  in 19 70  

to  $1 .3  b illion  in 1990 . Both the net sectora l m ix e ffe c t ($ 2 2 4 .9  m illion) 

and the  net co m p e titive  e ffe c t ($ 3 5 .7  m illion) are negative.

■ Hogs posted the la rgest net co m pe titive  e ffe c t gain o f $ 9 6 .0  m illion.

■ The largest negative  ne t com pe titive  e ffe c t w as fo r da iry a t $ 85 .3  m illion .

■ Broilers and Turkeys are the  on ly  tw o  com m od ities  positioned in fas t 

g ro w th  sec to rs . This is evidenced by the  ca lcu la ted  pos itive  expected  

secto ra l g ro w th  e ffe c ts . H ow ever, the  specia liza tion in bo th  com m od ities 

w as b e low  the  h om o the tic  com ponen t and they  reg istered negative  

d iffe re n tia l sectora l m ix e ffec ts .
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Field Crops 1 9 7 0 - 1 9 8 0 : 125

■ During the  7 0 's  fie ld  crops posted more favorab le  gains in cash receipts 

com pared to  the lives tock  secto r. Tota l cash rece ip ts expanded from  

$ 2 4 1 .0  m illon in 1970  to  $1 .08  b illion in 1980, up approx im ate ly  3 4 8 % . 

All net e ffe c t com ponents  are positive : the net com p e titive  e ffe c t w as

$ 2 11 .2  m illion , the net sectora l m ix e ffe c t w as $ 2 1 4 .6  m illion , and the  net 

g ro w th  e ffe c t w as $ 2 4 0 .5  m illion.

■ Four crops show ed large varia tions from  the ir 1970  levels o f cash receipts 

and the ir respective  hom othe tic  com ponents. Potatoes, sugar beets, and 

d ry  beans all had cash rece ip ts levels in 1970  th a t w ere  subs tan tia lly  

h igher than  th e ir hom othe tic  com ponents. Barley w as the  one fie ld  crop 

th a t was subs tan tia lly  low er than it 's  hom othe tic  com ponen t. A ctua l 

barley cash rece ip ts w ere  $390  thousand in 1970  com pared to  a 

hom othe tic  com ponen t o f $6.1 m illion.

■ The largest net com pe titive  e ffe c t w as corn  a t $198.1  m illion . M ost o f the 

positive  net e ffe c t w as because o f the  extrem e ly  large expected 

co m p e titive  e ffe c t o f $ 2 1 0 .9  m illion.

125 N o t e :  d r y  b e a n s  f r o m  1 9 7 0  t o  1 9 8 0  h a v e  b e e n  c o v e r e d  q u i t e  e x t e n s i v e l y  in a n  
e x a m p l e  a b o v e .



2 3 8

■ Soybeans also show ed a large positive  net co m p e titive  e ffe c t, $54.1 

m illion . The expected com pe titive  e ffe c t o f $ 1 01 .7  m illion  w as the second 

la rgest fo r fie ld  crops. The negative  a llocation e ffe c t o f $ 4 7 .7  m illion 

ind ica tes th a t the s ta te  w as under specialized in the  com m od ity .

Field Crops 1 9 8 0 -1 9 9 0 :

■ To ta l M ich igan fie ld crop  cash receipts declined s lig h tly  from  $ 1 .0 9  billion 

in 1980  to  $ 1 .0 7  b illion  in 1990. O nly six crops (soybeans, hay, po ta toes, 

sugar beets, barley, and m ushroom s) show ed positive  g ro w th  in actua l 

cash receipts.

■ From a net com pe titive  e ffe c t perspective  the  big gainers w ere  soybeans, 

hay, and sugar beets. For both soybeans and hay the expected 

co m p e titive  e ffe c t w as h igh ly pos itive , m eaning the g ro w th  rate o f the 

local com m od ities  ou t paced the national com m od ities g ro w th  rate. Their 

a lloca tion  e ffe c t how ever, w as negative im ply ing  th a t M ich igan w as under 

specia lized in soybeans and hay. Sugar beets on the o the r hand had both 

a pos itive  expected  e ffe c t and a lloca tion  e ffec t.

■ M ich igan dry  beans con tinued  to  show  a steady erosion in its com pe titive  

position . The net co m pe titive  e ffe c t w as a negative $ 7 0 .8  m illion.
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■ A t the nationa l level po ta toes, hay, m in t, and m ushroom s w ere  fast 

g ro w th  secto rs fo r the  fie ld  crops, (notice the  pos itive  expected  sectora l 

g ro w th  e ffec ts ).

■ Field crop to ta ls  fo r both  the  net sectora l m ix e ffe c t and the  net 

co m p e titive  e ffe c t are negative. The to ta l negative  expected sectora l 

e ffe c t o f $ 2 2 0 .4  m illion  show s th a t at the  nationa l level m any fie ld  crop 

secto rs lagged to ta l na tional cash rece ip t g ro w th  in the 8 0 's . The positive  

d iffe re n tia l sectora l m ix e ffe c t o f $22 .5  m illion means th a t the  s ta te  was 

n o t over specia liz ing in lagging national sectors. The net co m p e titive  

e ffe c t w as a negative  $44.1 m illion. The sta te  ou t perform ed m any o f the 

national com m od ities g iven the positive  expected com pe titive  e ffe c t o f 

$ 1 3 1 .4  m illion . H ow ever, the  a lloca tion  e ffe c t w as a negative  $1 75 .5  

m illion , show ing  the over specia lization o f some the  com m od ities  in 

lagging sectors.

Field C rops 1 9 7 0 -1 9 9 0 :

■ O ver the  tw o  decades, to ta l cash receipts increased from  $ 2 4 1 .0  m illion in 

19 70  to  $ 1 .0 5  b illion in 1990 . All three sh ift-share  to ta l net e ffe c t 

com ponen ts  are pos itive , and all to ta l expected and d iffe ren tia l e ffe c ts  are 

pos itive  excep t fo r the  a lloca tion  e ffe c t. The to ta l a lloca tion  e ffe c t is a 

negative  $ 2 4 2 .9  m illion.
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■ The negative  to ta l a lloca tion  e ffe c t is p rim arily  a resu lt o f tw o  crops, 

soybeans and d ry  beans. The negative soybean a lloca tion  e ffe c t o f 

$ 1 0 6 ,9 4 8  m illion means th a t the s ta te  under specialized in a fa s t g ro w th  

co m m od ity  (sector). The expected com pe titive  e ffe c t fo r M ich igan 

soybean cash receipts how ever, g rew  fas te r than national soybean cash 

rece ip ts  and the net co m p e titive  e ffe c t w as $ 1 21 .3  m illion . M ich igan d ry  

beans on the  o the r hand recorded a negative  a lloca tion  e ffe c t because 

g ro w th  in cash rece ip ts is w ell be low  the national g ro w th  rate. D ry beans 

like soybeans w ere  considered a fas t g ro w th  c o m m o d ity 126 during the 

7 0 's  and 8 0 's .

■ M ich igan corn  cash receipts im proved in the 7 0 's  and 8 0 's  w ith  m ost o f 

the  g ro w th  occu rring  in the 7 0 's . A ctua l cash rece ip ts expanded from  

$ 6 1 .0  m illion  in 1970  to  $ 3 38 .7  m illion in 1990 . N ationa lly  corn cash 

rece ip ts g rew  fas te r than to ta l cash rece ip ts and are considered a g ro w th  

com m od ity . M ich igan 's  corn  rece ip ts ac tua lly  g re w  at a fas te r rate than 

the national corn  rece ip t rate. This resulted in a h igh ly  pos itive  expected 

com pe titive  e ffe c t o f $ 94 .7  m illion.

■ From a percentage g ro w th  perspective  hay w as one o f the  largest fie ld

126 N o t e :  t h e  f a s t  g r o w t h  c o m m o d i t y  is i d e n t i f i e d  b y  t h e  p o s i t i v e  e x p e c t e d  s e c t o r a l  
g r o w t h  e f f e c t ,  in t h i s  c a s e  $ 2 , 5 6 5  mi ll ion.
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crop  gainers. A ctua l cash receipts increased from  $ 1 0 .7  m illion  in 1970  to  

$ 8 6 .8  m illion  in 1990 , up 7 1 1% . The g ro w th  in cash rece ip ts o f $ 7 6 .0  

m illion  is decom posed in to  the positive  net e ffec ts  o f $ 2 4 .2  m illion  from  

the  nationa l g ro w th  e ffe c t, $ 19 .7  m illion from  the net secto ra l m ix e ffec t, 

and $32.1  m illion  from  the net com pe titive  e ffe c t. Each o f the  m odest 

negative  d iffe ren tia l and a lloca tion  e ffe c ts  sh o w  th a t the  s ta te  w as s ligh tly  

under specialized in hay.

F ru it and O ther 1 9 7 0 -1 9 8 0 :

■ Based on the  ca lcu la ted  hom othe tic  com ponen t o f $ 2 2 .4  m illion  com pared 

to  the  to ta l actua l 19 70  cash rece ip ts o f $ 68 .4 , M ich igan is considered a 

fru it o rien ted  sta te . O f the  seven fru it crops analyzed, five  o f the  crops 

had 19 70  cash rece ip ts th a t are above th e ir respective  h om othe tic  

com ponents .

■ D uring the  7 0 's  M ich ig an 's  com pe titive  position  in the  fru it sec to r eroded. 

Every co m m od ity  excep t cherries, had negative  resu lts fo r th e ir expected 

co m p e titive  e ffe c t. The to ta l expected  co m p e titive  e ffe c t w as a negative 

$ 2 0 .8  m illion . This means th a t M ich igan fru it cash rece ip ts g re w  at a 

m uch s low er rate than the  national fru it cash receipts.

■ Cherries show ed the  m ost s ign ifica n t gains from  a co m p e titive  position
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(g row ing  fas te r than the national cherry  rece ip ts). The net com p e titive  

e ffe c t w as $4.1 m illion , w ith  the expected com pe titive  e ffe c t $282  

thousand  and the  a lloca tion  e ffe c t $3 .8  m illion. The num bers are no t as 

favo rab le  how ever, fo r the  net sectora l m ix e ffe c t, w ith  a negative  $5 .7  

m illion , show ing  th a t cherries w ere  in a s lo w  g ro w th  sec to r in ag ricu ltu re .

■ A pp les, an im po rtan t fru it crop in the sta te , did no t perfo rm  w e ll 

co m p e tit ive ly . The net com petitive  e ffe c t w as a negative $ 9 .7  m illion.

Th is happened despite  apples being a fas t g ro w th  s e c to r127 a t the 

na tiona l level.

■ M ich igan  grape cash rece ip ts fell considerab ly behind the g ro w th  in 

na tiona l grape rece ip ts. Grapes posted a negative net co m p e titive  e ffe c t 

o f $ 1 4 .8  m illion.

■ G reenhouse &  nursery p roducts  cash rece ip ts increased from  $ 3 0 .5  m illion 

in 19 7 0  to  $ 1 0 8 .4  m illion  in 1990, up 2 5 6 % . A ll net e ffe c t com ponents 

are pos itive . O f particu la r note is the  fa c t th a t greenhouse and nursery 

p roducts  is considered a fas t g ro w th  sector, (the pos itive  expected 

sectora l g ro w th  e ffe c t o f $ 1 5 .4  m illion). The s ta te  also specialized in the 

co m m od ity , w h ich  yie lded a pos itive  d iffe ren tia l sectora l m ix e ffe c t o f $9 .8

127 Note: the net sectoral mix effect was $8.2 million.
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Fruit and Other 1 9 8 0 -1 9 9 0 :

■ D uring  the  decade o f the  8 0 's  to ta l M ich igan fru it cash rece ip ts increased 

o n ly  a s ligh t am oun t, from  $ 1 8 0 .6  m illion in 1980  to  $ 1 9 3 .5  m illion  in 

1 990 . N ationa lly  the  to ta l fru it sector w as considered a fa s t g ro w th  

ind u s try , (the to ta l expected sectora l g ro w th  e ffe c t w as $ 1 7 .0  m illion). 

D esp ite  the  na tiona l g ro w th  fo r fru it cash rece ip ts, M ich igan  con tinued  to  

lose co m p e titive  g round. The expected  co m p e titive  e ffe c t fo r M ich igan 

w as a negative  $ 3 1 .2  m illion  and the  a lloca tion  e ffe c t w as a negative 

$ 1 9 .8  m illion , fo r a com bined negative  net e ffe c t o f $ 5 1 .0  m illion.

■ In abso lu te  te rm s apples had the  largest negative net co m p e titive  e ffe c t o f 

$ 2 3 .0  m illio n .128 A t the  national level apples are a fas t g ro w th  

co m m od ity . The expected sectora l g ro w th  e ffe c t w as a pos itive  $5.1 

m illion .

■ A c tu a l s tra w b e rry  cash rece ip ts fell from  $8 .5  m illion  in 1 9 8 0  to  $6 .5  

m illion  in 1990 , d o w n  2 3 .5 % . This occurred  w h ile  nationa l s traw be rry  

cash rece ip ts  w ere  actua lly  g ro w ing  fas te r than to ta l co m m od ity  cash 

rece ip ts . In percentage term s straw berries  show ed the largest negative

128 Note: this was 45%  of the negative net competitive effect for all fru it.
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co m p e titive  e ffec ts . The expected com p e titive  e ffe c t w as a negative  $8 .3  

m illion  and the a lloca tion  e ffe c t was a negative  $3 .7  m illion.

■ B lueberries129 w ere  one o f M ich igan 's  fru its  tha t remained co m p e titive  in 

the  8 0 ’s. A ctua l cash receipts increased from  $ 1 9 .7  m illion in 1 9 80  to  

$ 2 7 .0  m illion  in 1990 . The expected com pe titive  e ffe c t w as $223  

thousand  and the a lloca tion  e ffe c t w as $ 3 .6  m illion .

Fruit and Other 1 9 7 0 -1 9 9 0 :

■ The decades o f the  7 0 's  and 8 0 's  w ere periods o f s lo w  g ro w th  fo r 

M ich igan fru it cash rece ip ts  com pared w ith  national fru it rece ip ts. Every 

M ich igan fru it p roduced a negative net co m p e titive  e ffe c t. The to ta l net 

co m p e titive  e ffe c t w as a negative  $1 01 .5  m illion , w h ile  the  net sectora l 

m ix e ffe c t w as $ 4 6 .0  m illion .

■ From a nationa l perspective  grapes w ere one o f the fas t g ro w th  

com m od ities . The expected  sectora l g ro w th  e ffe c t fo r M ich igan w as a 

h igh ly  pos itive  $ 1 4 .0  m illion . H ow ever, M ich igan grape rece ip ts  d id no t 

keep pace w ith  national grape rece ip ts. This is re flected  by the  negative 

expected  co m pe titive  e ffe c t o f $23 .5  m illion .

129 Note: blueberries were not analyzed in the 70 's because the Michigan 
Agricultural Statistical Service did not then collect data on blueberries.
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■ M ich igan  has been a national pacesetter in the p roduction  o f cherries fo r 

years. This leadership is re flected  by the large d iffe rence  be tw een the 

h om othe tic  com ponent o f $1 .3  m illion and the actua l cash rece ip ts o f 

$ 1 9 .4  m illion in 1970. For the  7 0 's  and 8 0 's  M ich igan cherries 

experienced s ligh t erosion in the  sector. N egative e ffe c ts  w ere  ca lcu la ted 

fo r bo th  the net sectora l m ix e ffe c t and the  net com pe titive  e ffe c t. M ost 

o f the  negative  e ffec ts  are a result o f national cherry  rece ip ts lagging to ta l 

co m m o d ity  re ce ip ts .130

■ M ich ig a n 's  greenhouse and nursery receipts g rew  substan tia lly  during  the 

7 0 's  and 8 0 's  bu t so did national rece ip ts. M ich igan cash receipts 

increased from  $ 30 .5  m illion  in 1970  to  $ 2 5 9 .7  m illion in 1990 , up 

7 5 1 .5 % . The e x te n t o f the  fas t g ro w th  in national rece ip ts is h igh ligh ted  

by the  expected  sectora l g ro w th  e ffe c t o f $ 1 0 2 .8  m illion. From a 

co m p e titive  perspective  the g ro w th  o f M ich igan rece ip ts w as s ligh tly  

behind the  U .S., th is  is emphasized by the  negative  expected com pe titive  

e ffe c t o f $4 .6  m illion.

V egetables and M elons 1 9 7 0 -1 9 8 0 :

■ In 19 70  the s ta te  had to ta l vegetables and m elons cash rece ip ts o f $56 .5

130 In other words Michigan was specializing in a lagging sector.
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m illion  com pared to  a hom othe tic  com ponen t o f $ 3 2 .5  m illio n .131 This 

stresses the  re la tive  im portance  o f th is  secto r to  M ich igan 's  agricu ltu ra l 

econom y.

■ From 1970  to  1980  to ta l M ich igan vegetable  and m elon cash rece ip ts 

increased fro m  $ 56 .5  m illion  to  $119.1  m illion . This sec to r how eve r, w as 

considered a s low  g ro w th  secto r na tiona lly . The expected  sectora l g row th  

e ffe c t w as a negative  $ 1 6 .0  m illion and the d iffe re n tia l secto ra l m ix e ffe c t 

w as a negative  $ 1 1 .7  m illion . The negative  d iffe re n tia l e ffe c t show s th a t 

the  s ta te  w as specia liz ing  in a s lo w  g ro w th  group (vegetables and melons).

■ Three vegetables (snap beans, ce lery, and asparagus) d isp layed the 

g rea test co m pe titive  e ffe c ts . The largest net co m p e titive  e ffe c t belonged 

to  asparagus o f $ 6 .3  m illion , second ce lery w ith  $ 3 .0  m illion  and th ird  

snap beans w ith  $2 .5  m illion .

■ O nions and ca rro ts  show ed the largest negative  net co m p e titive  e ffec ts . 

The negative  e ffe c t fo r on ions w as $9 .9  m illion  and the  negative  e ffe c t fo r 

ca rro ts  w as $5 .7  m illion . M ich igan on ions had the negative  com pe titive  

e ffe c t despite  being in a fas t g ro w th  national sec to r and pos itive  sectora l

131 Note: of the 1 3 commodities analyzed in this sector, 10 had actual 1 970 cash 
receipts that are greater than their respective homothetic components.
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V egetab les  and M elons 1 9 8 0 -1 9 9 0 :

■ In the  8 0 ' s  Michigan vegetable  and melon receipts  increased from $119.1  

million in 1 9 8 0  to $151.1  million in 1990,  up $ 3 2 .0  million. Michigan 

continued the s am e  pat tern  as  in the 7 0 ' s  with an even  larger negat ive net 

competi t ive effect  of $ 2 4 .5  million. As a group at the  national level 

vege tab les  and melons moved into a growth sec to r  in the  8 0 ' s . 132

■ The positive competi t ive ef fect  trend of a sp a rag u s  in the  7 0 ' s  shifted 

during the  8 0 ' s .  In the 8 0 ' s  Michigan asp a rag u s  had a negative  net 

competi t ive effect  of $6 .3  million, despite  a positive ex p ec ted  sectoral 

g rowth  effect.

■ T om atoes  are one  of the vegetables  to s h o w  the  smalles t  growth  in 

receipts.  In 1 9 8 0  Michigan tom ato  receipts  were  $ 1 7 .2  million and in 

1 9 9 0  they  had only increased to $ 1 8 .4  million, up approximately 7 .0% .  

The flat Michigan receipts  occurred while national ca sh  receipts  for 

to m a to es  had expanded  almost  8 3 % .  The large d ivergence in receipt 

growth ra tes  produced a negative expec ted  compet i t ive effect  of $15 .8

132 Note: the total expected sectoral growth e ffect was $25.5 million, highlighting 
vegetables and melons as a fast growth group.
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million for Michigan tom atoes .

■ S w e e t  corn,  cucum bers  and snap  beans  all yielded positive competi tive  

effects .  Snap  beans  had the  largest net competi tive effect of $ 3 .4  million, 

followed by cucum bers  with a competi t ive effect  of $ 3 .0  million, and 

s w e e t  corn had a competi t ive effect  of $ 2 .4  million.

V egetab les  and Melons 1 9 7 0 -1 9 9 0 :

■ During the  d ec a d e s  of the  7 0 ' s  and 8 0 ' s  total Michigan vege tab les  and 

melons cash  receipts increased $ 9 4 .6  million. Nationally the  g roup 's  cash  

receipts  g rew  at a slightly faster  pace  than total commodity  cash  receipts.

■ Michigan 's  competit ive position for vege tab les  and melons eroded in 

during the  7 0 ' s  and 8 0 ' s .  The expec ted  competit ive ef fec t  w a s  a negative 

$ 2 2 .3  million and the allocation effect  w as  a negat ive $ 1 1 .0  million.133

■ Four vege tab le  crops with large positive ex pec ted  competi t ive effects  

were:  s w e e t  corn, snap  beans ,  a spa ragus ,  and peppers .  Most  of the  gains 

for th e se  commodit ies  happened  in the  8 0 ' s .  S w e e t  corn and  peppers

133 The negative allocation e ffect shows that the state was over specialized in 
vegetables and melons that grew at a slower rate than national vegetables and melons 
cash receipts.
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improved their compet i t ive  positions in fast  g rowth  s e c t o r s . 134 Snap 

beans  and a sp a rag u s  however ,  improved their compet it ive positions 

despite  being in s low  growth  s e c to r s .135

■ Three commodit ies  with the largest negative ex pec ted  competi tive effects  

were: to m a to es ,  lettuce, and onions. Tom atoes  and let tuce  had negative 

ex p ec ted  competit ive effects  of $ 1 4 .3  million and $7 .4  million. Each of 

th e se  commodit ies  how ever  had positive allocation e f fec t s136 tha t  offset 

the  adverse  expec ted  competit ive ef fects .  Onions had the largest negative 

ne t  competi t ive effect  for all vegetab les  of $ 1 4 .7  million.

134 Note: the positive expected sectoral growth effects for each commodity.

135 Note: the negative expected sectoral growth effects for each commodity.

136 The positive allocation effects for tomatoes and lettuce show that the state 
was not specialized in these commodities.
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Table VI Shift-Share Analysis of Livestock & P roducts  C ash Receipts, 1 9 7 0 -1 9 8 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: LIVESTOCK & PRODUCTS, PERIOD OF EVALUATION 1970 & 1980, ($ 000's)

Cattle Dairy
Commodities: & Calves Products Hogs Eggs

1970 Cash Receipts 119,231 2 6 2 ,2 7 7 5 2 ,038 38 ,975

Homothetic 27 7 ,36 6 13 1 ,54 0 89,631 4 2 ,1 0 8
Component

Expected National 47 4 ,46 6 2 2 5 ,0 1 3 153,323 72,031
Growth Effect

Differential National (270,508) 223 ,641 (64 ,306) (5,359)
Growth Effect

Net Growth Effect: 203 ,958 4 4 8 ,6 5 4 89 ,017 66 ,672

Expected Sectoral (114,127) (24 ,457) (56 ,304) (45 ,430)
Growth Effect

Differential Sectoral 
Mix Effect

65 ,067 (24 ,308 ) 23 ,615 3 ,3 80

Net Sectoral Mix (49,060) (48 ,766) (32 ,689) (42,050)
Effect:

Expected Competitive (134 ,941) (12 ,220 ) 3 6 ,7 9 5 (1,090)
Effect

Allocation Effect 76 ,934 (12 ,1 46 ) (15 ,433 ) 81
Net Competitive (58,007) (24 ,3 66 ) 21 ,363 (1,009)

Effect:

1980 Cash Receipts 216 ,123 6 3 7 ,8 0 0 129.729 62 ,589

Change in Cash 96 ,892 37 5 ,5 2 3 77,691 23 ,613
Receipts

Broilers Turkeys
Sheep 

& Lambs
Farm

Chickens Honey
Total

Livestock

922 4 ,7 96 3 ,643 1,547 1,437 4 8 4 ,8 6 6

30 ,243 9 ,7 55 6 ,552 1 ,982 899 5 9 0 ,0 7 6

51 ,733 16 ,688 11,208 3 ,3 90 1,537 1 ,0 09 ,39 0

(50 ,157) (8 ,484) (4,977) (744) 921 (179 ,972)

1,577 8 ,204 6,231 2 ,6 46 2 ,4 58 8 2 9 ,4 1 8

5 ,184 (1 ,335) (8,647) (2,523) 142 (247 ,498)

(5,026) 679 3 ,8 39 554 85 67 ,885

158 (656) (4,807) (1,970) 227 (179 ,613)

(17,782) 6,861 (1.387) (244) (521) (124,527)

17 ,240 (3 ,488) 616 53 1312) 6 3 ,546
(542) 3 ,3 73 (771) (190) (833) (60 ,981)

2 ,114 15,717 4 ,2 96 2 ,034 3 ,289 1 ,0 73 ,69 0

1,193 10,921 653 487 1,852 588 ,82 4
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Table Vli Shift-Share Analysis of Livestock & P roducts  Cash Receipts, 1 9 8 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: LIVESTOCK & PRODUCTS, PERIOD OF EVALUATION 1980 & 1990, ($ 000's)

Commodities:
Cattle 

& Calves
Dairy

Products Hogs Eggs Broilers Turkeys
Sheep 

& Lambs
Farm

Chickens Honey
Total

Livestock

1980 Cash Receipts 216 ,123 6 3 7 ,8 0 0 129,729 62 ,589 2 ,114 15,717 4 ,2 9 6 2 ,034 3 ,289 1 ,0 73 ,69 0

Homothetic 68 7 ,54 0 3 5 8 ,0 4 7 2 0 1 ,2 3 6 74 ,079 93,971 27,071 9 ,8 25 3 ,072 2 ,779 1 ,4 57 ,62 0
Component

Expected National 134 ,998 70 ,302 3 9 ,513 14,545 18,451 5,315 1,929 603 546 286,202
Growth Effect

Differential National (92,562) 54 ,929 (14 ,040 ) (2,256) (18 ,036) (2,229) (1,086) (204) 100 (75,384)
Growth Effect

Net Growth Effect: 4 2 ,436 125,231 25 ,472 12,289 415 3,086 843 399 646 21 0 ,81 8

Expected Sectoral 22,171 (9,736) (8 ,027) (3,528) 72 ,724 18,070 (2,320) (1,527) (993) 86 ,833
Growth Effect

Differential Sectoral (15,202) (7,607) 2 ,852 547 (71 ,087) (7,579) 1 ,306 516 (182) (96,436)
Mix Effect

Net Sectoral Mix 6,969 (17 ,344) (5,175) (2,981) 1 ,636 10,491 (1,014) (1,011) (1,176) (9.603)
Effect:

Expected Competitive 34 ,599 (31 ,904) 110 ,593 (6,586) (139 ,293) 31 ,706 376 133 1,287 910
Effect

Allocation Effect (23,723) (24 ,928) (39 ,298 ) 1,021 136,159 (13,298) (211) (45) 236 35 ,915
Net Competitive 10 ,876 (56 ,832 ) 7 1 ,295 (5,564) (3,134) 18 ,408 164 88 1,524 36 ,825

Effect:

1990 Cash Receipts 276 ,40 4 68 8 ,85 5 2 2 1 ,3 2 2 66 ,333 1,032 47 ,702 4 ,2 89 1,510 4 ,2 82 1 ,311 ,730

Change in Cash 60,281 51 ,056 9 1 ,593 3 ,744 (1,083) 31 ,985 (7) (523) 994 238 ,040
Receipts

2
5

2



Table VIII Shift-Share Analysis of Livestock & P roducts  C ash Receipts, 1 9 7 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: LIVESTOCK & PRODUCTS, PERIOD OF EVALUATION 1970 & 1990, ($ 000's)

Commodities:
Cattle 

& Calves
Dairy

Products Hogs Eggs Broilers Turkeys
Sheep 

& Lambs
Farm

Chickens Honey
Total

Livestock

1970 Cash Receipts 119,231 262 ,277 5 2 ,0 3 8 3 8 ,975 922 4 ,796 3 ,643 1,547 1,437 4 8 4 ,8 6 6

Homothetic 2 7 7 ,3 6 6 131,540 89,631 4 2 ,1 0 8 30 ,243 9 ,755 6 ,552 1,982 899 5 9 0 ,0 7 6
Component

Expected National 6 2 2 ,0 8 8 295 ,022 20 1 ,02 7 9 4 ,442 67 ,829 21 ,880 14 ,695 4 ,445 2,015 1 ,3 2 3 ,4 4 3
Growth Effect

Differential National (354 ,671 ) 29 3 ,22 3 (84 ,313 ) (7,027) (65,762) (11,123) (6,525) (976) 1,207 (235 ,967)
Growth Effect

Net Growth Effect: 2 6 7 ,4 1 6 58 8 ,24 5 116 ,713 87 ,415 2,067 10,757 8 ,1 70 3 ,4 70 3 ,223 1 ,0 87 ,47 6

Expected Sectoral (115 ,972) (38 ,290) (74 ,8 04 ) (57 ,622) 73 ,654 15,163 (12 ,496) (4,435) (752) (215,555)
Growth Effect

Differential Sectoral 66 ,119 (38 ,057) 3 1 ,3 7 4 4 ,2 87 (71 ,409) (7,709) 5 ,549 973 (450) (9,322)
Mix Effect

Net Sectoral Mix (49 ,853) (76 ,347) (43 ,430) (53 ,335) 2 ,245 7,455 (6,948) 13,461) (1,202) (224,877)
Effect:

Expected Competitive (140 ,488 ) (42 ,790 ) 165,351 (7.263) (137,874) 50 ,232 (1 ,036) (57) 516 (113 ,410)
Effect

Allocation Effect 8 0 ,0 9 6 (42 ,529) (69 ,350 ) 540 133,672 (25 ,537) 460 13 309 77 ,674
Net Competitive (60 ,391 ) (85 ,319 ) 9 6 ,0 0 0 (6,723) (4,202) 24 ,695 (576) (45) 825 (35,736)

Effect:

1990  Cash Receipts 2 7 6 ,4 0 4 6 8 8 ,85 5 2 2 1 ,3 2 2 66 ,333 1,032 4 7 ,702 4 ,2 8 9 1,510 4 ,282 1 ,3 11 ,73 0

Change in Cash 15 7 ,17 2 4 2 6 ,5 7 8 16 9 ,28 4 27 ,358 110 4 2 ,9 0 6 646 (37) 2 ,845 826 ,863
Receipts

25
3



Table IX Shift-Share Analysis of Field Crops C ash  Receipts , 1 9 7 0 -1 9 8 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: FIELD CROPS, PERIOD OF EVALUATION 1970 & 1980, ($ 000's)

Commodities: Corn Soybeans Wheat Hay Potatoes Sugar Beets Barley

1970 Cash Receipts 6 1 ,0 1 2 3 3 ,3 8 9 26 ,575 10 ,770 2 1 ,060 22 ,587 390

Homothetic 6 4 ,9 4 6 62 ,829 3 9 ,728 12 ,887 12 ,553 7 ,804 6,091
Component

Expected National 111 ,097 10 7 ,47 6 67 ,959 2 2 ,045 21 ,474 13 ,350 10 ,420
Growth Effect

Differential National (6,729) (50 ,361) (22 ,500) (3,622) 14,552 2 5 ,288 (9 ,753)
Growth Effect

Net Growth Effect: 104 ,368 57 ,116 4 5 ,459 18 ,423 3 6 ,026 3 8 ,638 667

Expected Sectoral 7 8 ,573 96 ,352 7 4 ,866 2 ,099 (6,137) (777) (1 ,256)
Growth Effect

Differential Sectoral (4 ,759) (45 ,148) (24 ,786) (345) (4,159) (1,472) 1 ,176
M ix Effect

Net Sectoral Mix 73 ,814 51 ,204 50 ,080 1,754 (10,296) (2,249) (80)
Effect:

Expected Competitive 
Effect

2 1 0 ,8 7 0 101 ,712 (1,901) (8,890) 1 ,938 4 ,6 23 8,001

Allocation Effect (12 ,772) (47 ,660) 629 1,461 1,313 8 ,757 (7 ,489)
Net Competitive 198 ,098 54 ,052 (1,271) (7,430) 3 ,252 13,381 512

Effect:

1980 Cash Receipts 43 7 ,2 9 3 195,761 120,843 2 3 ,5 1 8 50 ,042 72 ,357 1,489

Change in Cash 376,281 162,372 9 4 ,268 12 ,748 28 ,982 49 ,770 1,099
Receipts

2
5
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Table IX (Continued), Shift-Share Analysis of Field Crops C ash Receipts, 1 9 7 0 -1 9 8 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: FIELD CROPS, PERIOD OF EVALUATION 1970 & 1980, ($ 000's)

Commodities: Oats Dry Beans Mushrooms Rye Mint
Total Field 

Crops

1970 Cash Receipts 7 ,0 66 56 ,233 n.a. 648 1.283 24 1 ,0 1 4

Homothetic 4 ,3 6 6 3 ,1 2 9 n.a. 610 545 2 1 5 ,4 9 0
Component

Expected National 7 ,469 5 ,353 n.a. 1,043 933 3 6 8 ,6 2 0
Growth Effect

Differential National 4 ,6 1 8 90,841 n.a. 66 1,261 4 3 ,6 6 2
Growth Effect

Net Growth Effect: 12 ,087 9 6 ,193 n.a. 1 ,109 2,194 412,281

Expected Sectoral (5 ,462) 3 ,3 7 8 n.a. ( 952) (196) 2 4 0 ,4 8 8
Growth Effect

Differential Sectoral (3,377) 5 7 ,320 n.a. (60) (265) (25 ,876 )
Mix Effect

Net Sectoral Mix ( 8 ,839) 6 0 ,6 9 8 n.a. (1 ,012) (462) 2 1 4 ,61 2
Effect:

Expected Competitive 6 ,8 42 (3 ,295) n.a. 151 (601) 319,451
Effect

Allocation Effect 4 ,2 3 0 ( 55 ,922) n.a. 10 (813) (108 ,255)
Net Competitive 11 ,072 ( 59 ,217 ) n.a. 161 (1,414) 2 1 1 ,1 9 6

Effect:

1980  Cash Receipts 2 1 ,3 8 6 15 3 ,90 8 n.a. 906 1,501 1 ,0 7 9 ,1 0 4

Change in Cash 14 ,320 9 7 ,675 n.a. 258 318 8 3 8 .0 9 0
Receipts
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Table X Shift-Share Analysis of Field Crops C ash  Receipts, 1 9 8 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: FIELD CROPS, PERIOD OF EVALUATION 1980 & 1990, ($ 000's)

Commodities: Corn Soybeans Wheat Hay Potatoes Sugar Beets Barley

1980 Cash Receipts 437 ,29 3 195,761 120,843 2 3 ,518 50 ,042 72 ,357 1,489

Homothetic 274 ,51 4 2 8 7 ,4 9 6 196,820 3 9 ,9 2 6 3 0 ,070 2 1 ,970 16,447
Component

Expected National 53,901 5 6 ,4 5 0 38 ,645 7 ,839 5 ,904 4 ,3 14 3 ,229
Growth Effect

Differential National 31 ,962 (18 ,0 12 ) (14,918) (3,222) 3 ,922 9,894 (2,937)
Growth Effect

Net Growth Effect: 85 ,862 3 8 ,4 3 8 23 ,727 4 ,6 18 9 ,8 26 14,207 292

Expected Sectoral (48,4661 (11 1 ,19 8 ) (94,604) 22,711 14,191 (1,251) (2,355)
Growth Effect

Differential Sectoral (28,7391 35 ,481 36 ,519 (9,333) 9 ,426 (2,870) 2,141
Mix Effect

Net Sectoral Mix (77,205) (75 ,7 17 ) (58,085) 13 ,378 23 ,617 (4,121) (213)
Effect:

Expected Competitive (67 ,349) 11 3 ,86 8 10,884 76 ,825 (7,036) 8 ,479 7,838
Effect

Allocation Effect (39,936) (36 ,3 33 ) (4,201) (31 ,572) (4,673) 19,447 (7.174)
Net Competitive (107,285) 7 7 ,5 3 5 6,682 45 ,253 (11 ,709) 27 ,926 714

Effect:

1990 Cash Receipts 33 8 ,66 5 2 3 6 ,0 1 7 9 3 ,168 86 ,767 71 ,777 110,369 2,282

Change in Cash (98 ,623) 4 0 ,2 5 6 (27 ,675) 63 ,249 21 ,734 38 ,012 793
Receipts

2
5
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Table X (Continued) Shift-Share Analysis of Field Crops Cash Receipts, 1 9 8 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: FIELD CROPS, PERIOD OF EVALUATION 1980 & 1990, ($ 000's)

Total Field
Commodities: Oats Dry Beans Mushrooms Rye Mint Crops

1980 Cash Receipts 2 1 ,386 15 3 ,90 8 14,684 906 1,601 1 ,0 93 ,78 8

Homothetic 6,871 12 ,786 7 ,574 756 1,382 896,612
Component

Expected National 1 ,349 2,511 1,487 148 271 176,049
Growth Effect

Differential National 2 ,8 50 2 7 ,709 1,396 29 43 38 ,715
Growth Effect

Net Growth Effect: 4 ,1 9 9 3 0 ,2 2 0 2,883 178 314 214 ,764

Expected Sectoral (3 ,546) (1,591) 5,191 (541) 1,079 (220,378)
Growth Effect

Differential Sectoral (7 ,490) (17 ,555 ) 4 ,873 (107) 170 22 ,516
Mix Effect

Net Sectoral Mix (11 ,036) (19 ,146 ) 10,065 (648) 1,249 (197,861)
Effect:

Expected Competitive (1,172) (5 ,884) (3,624) 129 (1,613) 131,396
Effect

Allocation Effect (2,475) (64 ,943 ) (3,402) 26 (255) (175,492)
Net Competitive (3,647) (70 ,827 ) (7,026) 155 (1,868) (44,096)

Effect:

1990 Cash Receipts 10 ,902 9 4 ,155 20 ,606 591 1,296 1 ,066 ,595

Change in Cash (10 ,484 ) (59 ,753 ) 5 ,922 (315) (305) (27,193)
Receipts

2
5
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Table XI Shift-Share Analysis of Field Crops C ash  Receipts, 1 9 7 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: FIELD CROPS, PERIOD OF EVALUATION 1970 & 1990, ($ 000's)

Commodities: Corn Soybeans Wheat Hay Potatoes Sugar Beets Barley

1970 Cash Receipts 61 ,012 3 3 ,3 8 9 26 ,575 10 ,770 21 ,060 22 ,587 390

Homothetic 6 4 ,946 6 2 ,8 2 9 3 9 ,728 12,887 12,553 7,804 6,091
Component

Expected National 145,663 140 ,915 89 ,103 28 ,904 28 ,155 17,504 13,662
Growth Effect

Differential National (8,823) (66 ,029 ) (29,500) (4,749) 19 ,080 3 3 ,156 (12 ,787 )
Growth Effect

Net Growth Effect: 136,841 7 4 ,8 8 6 59 ,603 24 ,155 47 ,235 50 ,660 875

Expected Sectoral 4 9 ,0 4 8 12 ,133 1,820 23 ,577 5,821 (2,090) (3 ,687)
Growth Effect

Differential Sectoral (2 ,971) (5 ,685) (603) (3,874) 3 ,944 (3,959) 3,451
Mix Effect

Net Sectoral Mix 4 6 ,077 6 ,4 4 8 1,217 19,703 9 ,765 (6,050) (236)
Effect:

Expected Competitive 
Effect

100 ,843 22 8 ,2 4 2 8 ,630 3 8 ,457 (3,746) 14,917 19,581

Allocation Effect (6,108) (10 6 ,94 8 ) (2,857) (6,318) (2,538) 28 ,255 (18 ,327)
Net Competitive 94 ,735 121 ,29 4 5,773 3 2 ,138 (6,284) 43 ,172 1,254

Effect:

1990 Cash Receipts 33 8 ,66 5 2 3 6 ,0 1 7 93 ,168 86 ,767 71 ,777 110,369 2 ,2 82

Change in Cash 27 7 ,65 3 2 0 2 ,6 2 8 66 ,593 75 ,997 50 ,716 87 ,782 1,892
Receipts

2
5
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Table XI (Continued ) Shift-Share Analysis of Field Crops C ash  Receipts, 1 9 7 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: FIELD CROPS, PERIOD OF EVALUATION 1970 & 1990, ($ 000's)

Commodities: Oats Dry Beans Mushrooms Rye Mint
Total Field 

Crops

1970 Cash Receipts 7,066 5 6 ,233 n.a. 648 1,283 24 1 ,01 4

Homothetic 4 ,3 66 3 ,1 2 9 n.a. 610 545 21 5 ,49 0
Component

Expected National 9 ,793 7 ,0 18 n.a. 1,368 1,223 48 3 ,30 9
Growth Effect

Differential National 6 ,055 11 9 ,10 4 n.a. 86 1,654 57 ,246
Growth Effect

Net Growth Effect: 15 ,847 126 ,122 n.a. 1,454 2 ,877 540 ,555

Expected Sectoral (9,823) 2 ,5 65 n.a. (1 ,641) 766 78 ,488
Growth Effect

Differential Sectoral (6,073) 4 3 ,5 3 9 n.a. (103) 1,035 2 8 ,700
Mix Effect

Net Sectoral Mix (15,897) 4 6 ,1 0 4 n.a. (1 ,744) 1 ,800 107,188
Effect:

Expected Competitive 2,401 (7 ,473) n.a. 218 (1,983) 40 0 ,08 6
Effect

Allocation Effect 1,484 (12 6 ,83 1 ) n.a. 14 (2,681) (242,855)
Net Competitive 3 ,885 (13 4 ,30 5 ) n.a. 232 (4,664) 157,231

Effect:

1990 Cash Receipts 10 ,902 9 4 ,1 5 5 n.a. 591 1,296 1 ,045 ,989

Change in Cash 3,836 3 7 ,922 n.a. (58) 13 804 ,975
Receipts

2
5
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Table XII Shift-Share Analysis o f  Fruit & Other C ash  Receipts, 1 9 7 0 -1 9 8 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: FRUIT & OTHER, PERIOD OF EVALUATION 1970 & 1980, ($ 000's)

Commodities: Grapes Apples Peaches
Straw­
berries Cherries

Plums & 
Prunes Pears Blueberries

Total
Fruit

Greenhouse 
& Nursery

1970 Cash Receipts 7 ,1 59 28,571 4 ,9 4 3 5 ,722 19,392 1,233 1,400 n.a. 68,421 3 0 ,479

Homothetic 6 ,3 9 5 6 ,058 3,571 2 ,283 1,343 1,369 1,402 n.a. 22,421 18 ,604
Component

Expected National 10 ,940 10,363 6 ,1 0 8 3 ,905 2,298 2 ,342 2 ,398 n.a. 3 8 ,3 5 4 31 ,823
Growth Effect

Differential National 1 ,307 38,511 2 ,3 4 8 5 ,884 30 ,875 (233) (3) n.a. 7 8 ,688 20 ,314
Growth Effect

Net Growth Effect: 12 ,247 4 8 ,874 8 ,4 5 6 9 ,7 88 33 ,172 2 ,109 2,395 n.a. 117 .042 52 ,138

Expected Sectoral 7 ,7 8 8 1,743 (2 ,545) (766) (395) 21 (350) n.a. 5 ,4 95 15,354
Growth Effect

Differential Sectoral 93 0 6 ,476 (978) (1,154) (5,313) (2) 0 n.a. (40) 9,801
Mix Effect

Net Sectoral Mix 8 ,7 1 8 8 ,218 (3 .524) (1,919) (5,708) 19 (350) n.a. 5 ,4 55 25 ,155
Effect:

Expected Competitive (13 ,232 ) (2,062) (1 ,894) (2,032) 282 (354) (1,525) n.a. (20 ,817) 350
Effect 

Allocation Effect (1 ,581) (7,663) (728) (3,062) 3 ,784 35 2 n.a. (9,213) 223
Net Competitive (14 ,813 ) (9,725) (2 ,622) (5,094) 4 ,0 66 (318) (1,523) n.a. (30 ,029) 573

Effect:

1980 Cash Receipts 13,311 75 ,939 7 ,2 5 4 8 ,497 50 ,922 3 ,0 43 1,922 n.a. 16 0 ,88 8 108,345

Change in Cash 6 ,1 5 2 47 ,367 2,311 2 ,775 31 ,530 1 ,810 522 n.a. 9 2 ,467 7 7 ,866
Receipts

2
6

0



Table XIII Shift-Share Analysis of Fruit & O ther C ash  Receipts, 1 9 8 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: FRUIT & OTHER, PERIOD OF EVALUATION 1980 & 1990, ($ 000's)

Straw- Plums & Total Greenhouse
Commodities: Grapes Apples Peaches berries Cherries Prunes Pears Blueberries Fruit & Nursery

1980 Cash Receipts 13,311 75 ,939 7 ,254 8 ,497 50 ,922 3 ,043 1,922 19,712 180,600 108,345

Homothetic 27 ,086 19 ,584 7,691 5 ,845 3 ,499 4 ,0 24 3,719 1,149 72 ,598 70,921
Component

Expected National 5 ,318 3 ,845 1,510 1,148 687 790 730 226 14,255 13,925
Growth Effect

Differential National (2,705) 11 ,065 (86) 521 9,311 (193) (353) 3 ,645 21 ,206 7 ,3 48
Growth Effect

Net Growth Effect: 2 ,614 14 ,910 1,424 1,668 9 ,9 98 597 377 3 ,870 35,461 21 ,273

Expected Sectoral 5 ,032 5 ,117 (1,018) 5 ,713 (159) 1 ,026 1,296 (23) 16 ,983 91 ,015
Growth Effect

Differential Sectoral (2,559) 14 ,725 58 2,591 (2,158) (250) (626) (378) 11 ,404 48 ,027
M ix Effect

Net Sectoral Mix 2,473 19,842 (960) 8 ,304 (2,317) 776 670 (401) 28 ,387 139,042
Effect:

Expected Competitive 
Effect

(11 ,856) (5,941) 1 ,329 (8,261) (786) (2 ,823) (3,115) 223 (31,232) (5,858)

Allocation Effect 6 ,0 30 (17 ,097 ) (76) (3,748) (10 ,656) '683 1,505 3 ,596 (19 ,757) (3,091)
Net Competitive (5,827) (23 ,038 ) 1 ,253 (12 ,009) (11 ,442) (2,135) (1,610) 3 ,819 (50 ,989) (8,949)

Effect:

1990 Cash Receipts 12,571 87 ,653 8 ,972 6 ,460 47,161 2 ,282 1,359 2 7 ,000 193,459 259,711

Change in Cash (740) 11 ,715 1 ,717 (2,036) (3,761) (761) (563) 7 ,2 88 12,859 151,366
Receipts

261



Table XIV Shift-Share Analysis of Fruit & O ther C ash  Receipts, 1 9 7 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: FRUIT & OTHER, PERIOD OF EVALUATION 1970 & 1990, ($ 000's)

Commodities: Grapes Apples Peaches
Straw­
berries

1970 Cash Receipts 7,159 28,571 4 ,9 4 3 5 ,722

Homothetic 6 ,395 6 ,0 5 8 3,571 2 ,283
Component

Expected National 14,344 13 ,588 8 ,0 0 9 5,119
Growth Effect

Differential National 1,713 5 0 ,493 3 ,0 7 8 7,714
Growth Effect

Net Growth Effect: 16,057 64,081 11 ,087 12,834

Expected Sectoral 13,984 6,831 (3 ,98 9 ) 4 ,383
Growth Effect

Differential Sectoral 1,670 25 ,385 (1 ,533) 6 ,604
M ix Effect

Net Sectoral Mix 15,655 3 2 ,215 (5 ,523) 10,987
Effect:

Expected Competitive (23,494) (7,891) (1 ,110 ) (9,208)
Effect

Allocation Effect (2,806) (29 ,323) (426) (13,875)
Net Competitive (26,300) (37 ,214) (1,5361 (23,082)

Effect:

1990 Cash Receipts 12,571 87 ,653 8 ,9 7 2 6 ,4 60

Change in Cash 5 ,412 5 9 ,082 4 ,0 2 8 738
Receipts

Plums & Total Greenhouse
herries Prunes Pears Blueberries Fruit & Nursery

19,392 1,233 1,400 n.a. 68,421 30 ,479

1,343 1,369 1,402 n.a. 22,421 18 ,604

3 ,013 3,071 3 ,144 n.a. 5 0 ,287 4 1 ,725

40,481 (3061 (4) n.a. 103 ,170 2 6 ,635

43 ,493 2,765 3 ,1 40 n.a. 153,457 68 ,359

(621) 977 783 n.a. 2 2 ,348 102,787

(8,340) (97) (1) n.a. 23 ,688 65 ,613

(8,961) 880 782 n.a. 4 6 ,036 168,400

(468) (2,884) (3,967) n.a. (49 ,021) (4,595)

(6,295) 287 5 n.a. (52 ,434) (2,933)
(6,7631 (2,597) (3,963) n.a. (101,455) (7,528)

47,161 2,282 1,359 n.a. 166,459 259,711

27 ,769 1,049 (41) n.a. 98 ,038 229 ,232
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Table XV Shift-Share Analysis of V egetab les  & Melons Cash Receipts, 1 9 7 0 -1 9 8 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: VEGETABLES AND MELONS, PERIOD OF EVALUATION 1970 & 1980, ($ 000's)

Commodities: Tomatoes Lettuce Sweet Corn Snap Beans Onions Carrots Cantaloupes

1970 Cash Receipts 7.561 2 ,259 2,924 3 ,040 6,691 9 ,012 1,241

Homothetic 8 ,705 5 ,314 2 ,614 2,109 2,083 1,778 1,849
Component

Expected National 14 ,890 9 ,0 90 4,471 3 ,608 3,563 3,041 3,162
Growth Effect

Differential National (1,956) (5 ,225) 531 1,592 7 ,883 12 ,375 (1,039)
Growth Effect

Net Growth Effect: 12 ,934 3 ,8 6 5 5,002 5 ,200 11,446 15 ,416 2,123

Expected Sectoral (4,2211 (2 ,626) (1,452) (1,759) 2 ,260 (1,615) (1,683)
Growth Effect

Differential Sectoral 555 1,510 (172) (777) 5 ,000 (6,574) 553
Mix Effect

Net Sectoral Mix (3,666) (1 ,117) (1.624) (2,536) 7 ,260 (8,190) (1,130)
Effect:

Expected Competitive 
Effect

372 2 ,5 29 120 1,721 (3,085) (1,123) 1,429

Allocation Effect (49) (1 ,453) 14 759 (6,825) (4,570) (470)
Net Competitive 323 1,075 134 2 ,480 (9,911) (5,693) 960

Effect:

19S0 Cash Receipts 17 ,152 6 ,0 83 6 ,436 8 ,184 15,487 10,546 3 ,194

Change in Cash 9,591 3 ,8 2 3 3 ,512 5 ,144 8 ,796 1,534 1,953
Receipts

2
6

3



Table XV (Continued) Shift-Share Analysis of V ege tab les  & Melons Cash Receipts, 1 9 7 0 -1 9 8 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: VEGETABLES AND MELONS, FERIOD OF EVALUATION 1970 & 1980, ($ 000's)

Total
Commodities: Cucumbers Celery Cabbage Asparagus Peppers Cauliflower Vegetables

1970 Cash Receipts 9 ,733 5 ,0 8 0 2 ,843 4 ,3 12 1,220 597 56 ,515

Homothetic 1,781 1 ,790 1,562 1,229 1,185 537 32 ,534
Component

Expected National 3 ,0 4 6 3,061 2,672 2 ,102 2 ,026 919 55 ,652
Growth Effect

Differential National 13 ,604 5 ,629 2,191 5 ,275 61 102 41 ,022
Growth Effect

Net Growth Effect: 16 ,650 8 ,690 4 ,863 7 ,377 2 ,087 1,021 96 ,675

Expected Sectoral (1 ,098) (1,270) (1,009) 11,481) (623) 532 (16 ,045)
Growth Effect

Differential Sectoral (4 ,902) (2,335) (827) (3,715) (19) 59 (11,645)
Mix Effect

Net Sectoral Mix (6 ,000) (3,604) (1,837) (5,196) (641) 592 (27,690)
Effect:

Expected Competitive (608) 1,062 (1,259) 1,782 671 (96) 3 ,515
Effect

Allocation Effect (2 ,717 ) 1 ,954 (1,032) 4 ,472 20 (11) (9,908)
Net Competitive (3 ,325) 3 ,0 1 6 (2,291) 6 ,254 691 (107) (6,3931

Effect:

1980  Cash Receipts 17 ,058 13 ,182 3 ,579 12,747 3 ,357 2 ,102 119,107

Change in Cash 7 ,3 2 5 8 ,1 02 736 8 ,435 2,137 1,505 62 ,592
Receipts
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Table XVI Shift-Share Analysis of V egetab les  & Melons C ash Receipts, 1 9 8 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: VEGETABLES AND MELONS, PERIOD OF EVALUATION 1980 & 1990, ($ 000's)

Commodities: Tomatoes Lettuce Sweet Corn Snap Beans Onions Carrots Cantaloupes

1980 Cash Receipts 17 ,152 6 ,083 6 ,4 36 8 ,184 15,487 10 ,546 3,194

Homothetic 2 0 ,8 8 8 12 ,698 6 ,073 4 ,2 67 8,524 3 ,453 3 ,5 88
Component

Expected National 4,101 2 ,493 1,192 838 1,674 678 704
Growth Effect

Differential National (734) (1,299) 71 769 1,367 1,393 (77)
Growth Effect

Net Growth Effect: 3 ,3 6 8 1,194 1,264 1,607 3,041 2,071 627

Expected Sectoral 13 ,200 3 ,753 3 ,1 07 (461) 2 ,013 2 ,240 (641)
Growth Effect

Differential Sectoral (2 ,361) (1,955) 186 (423) 1,645 4,601 70
Mix Effect

Net Sectoral Mix 10 ,839 1,798 3 ,293 (884) 3 ,658 6,841 (571)
Effect:

Expected Competitive 
Effect

(15 ,839 ) (9,940) 2 ,2 3 8 1,749 (278) (1.051) (1,575)

Allocation Effect 2 ,833 5 ,1 78 134 1,606 (228) (2,159) 173
Net Competitive (13 ,006 ) (4,762) 2,371 3 ,355 (506) (3,210) (1,402)

Effect:

1990 Cash Receipts 18 ,353 4 ,3 13 13 ,364 12 ,263 21 ,680 16,247 1,848

Change in Cash 1,201 (1,769) 6 ,9 28 4 ,0 79 6,193 5,701 (1,346)
Receipts

2
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Table XVI (Continued) Shift-Share Analysis of V egetab les  & Melons Cash Receipts, 1 9 8 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: VEGETABLES AND MELONS, PERIOD OF EVALUATION 1980 & 1990, ($ 000's)

Total
Commodities: Cucumbers Celery Cabbage Asparagus Peppers Cauliflower Vegetables

1980 Cash Receipts 17 ,058 13,182 3 ,579 12,747 3 ,357 2 ,102 119,107

Homothetic 4,021 3,861 3 ,477 1,995 2 ,790 2 ,143 77 ,779
Component

Expected National 790 758 683 392 548 421 15,272
Growth Effect

Differential National 2 ,5 60 1,830 20 2,111 111 (8) 8 ,115
Growth Effect

Net Growth Effect: 3 ,349 2 ,5 88 703 2,503 659 413 23,387

Expected Sectoral (01 37 6 (2,014) 868 1,436 1,668 25 ,546
Growth Effect

Differential Sectoral (11 907 (59) 4,681 292 (32) 7 ,549
Mix Effect

Net Sectoral Mix (1) 1,282 (2,073) 5 ,549 1,728 1,636 33 ,096
Effect:

Expected Competitive 708 (1,137) 761 (981) 628 (1,735) (26,453)
Effect

Allocation Effect 2 ,296 (2.746) 22 (5,287) 128 34 1,984
Net Competitive 3 ,004 (3,883) 784 (6,268) 756 (1,701) (24,469)

Effect:

1990 Cash Receipts 23 ,410 13 ,170 2,992 14,532 6 ,500 2 ,449 151,120

Change in Cash 6,352 (13) (587) 1,784 3,143 347 32 ,013
Receipts

2
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Table XVII Shift-Share Analysis of V egetab les  & Melons Cash Receipts, 1 9 7 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: VEGETABLES AND MELONS, PERIOD OF EVALUATION 1970 & 1990, ($ 000's)

Commodities: Tomatoes Lettuce Sweet Corn Snap Beans Onions Carrots Cantaloupes

1970 Cash Receipts 7,561 2 ,2 5 9 2 ,924 3 ,0 4 0 6,691 9 ,012 1,241

Homothetic 8,705 5 ,3 1 4 2 ,614 2 ,109 2 ,083 1,778 1 ,849
Component

Expected National 19,523 1 1 ,918 5,862 4 ,7 30 4 ,672 3 ,987 4 ,146
Growth Effect

Differential National (2,5651 (6 ,85 1) 696 2 ,0 88 10 ,336 16,225 (1,362)
Growth Effect

Net Growth Effect: 16 ,958 5 ,0 6 7 6 ,558 6 ,8 18 15 ,008 20 ,212 2,784

Expected Sectoral 7 ,194 33 9 1,145 (2,532) 4,571 145 (2,608)
Growth Effect

Differential Sectoral (945) (195) 136 (1,118) 10,113 591 857
Mix Effect

Net Sectoral Mix 6,249 144 1,281 (3,650) 14,684 736 (1,751)
Effect:

Expected Competitive 
Effect

(14,293) (7 ,427) 2 ,325 4,201 (4,577) (2,705) (634)

Allocation Effect 1,878 4 ,2 6 9 276 1,854 (10,126) (11,009) 208
Net Competitive (12 ,415) (3 ,15 8 ) 2,601 6 ,055 (14,703) (13,714) (426)

Effect:

1990 Cash Receipts 18,353 4 ,3 1 3 13,364 12,263 2 1 ,680 16,247 1,848

Change in Cash 10,792 2 ,0 5 4 10,440 9 ,223 14,989 7,235 607
Receipts

2
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Table XVII (Continued) Shift-Share Analysis of V egetab les  & Melons C ash Receipts, 1 9 7 0 -1 9 9 0

SHIFT-SHARE ANALYSIS OF AGRICULTURAL CASH RECEIPTS, MICHIGAN VERSUS THE UNITED STATES 
SECTOR: VEGETABLES AND MELONS, PERIOD OF EVALUATION 1970 & 1990, ($ 000's)

Total
Commodities: Cucumbers Celery Cabbage Asparagus Peppers Cauliflower Vegetables

1970 Cash Receipts 9 .7 33 5 ,0 80 2 ,843 4 ,312 1,220 597 56 .515

Homothetic 1,781 1 ,790 1,562 1,229 1,185 537 3 2 ,5 3 4
Component

Expected National 3 ,9 9 4 4 ,0 14 3 ,504 2 ,7 56 2,657 1,204 7 2 ,968
Growth Effect

Differential National 17 ,836 7,381 2 ,873 6 ,9 16 79 134 5 3 ,786
Growth Effect

Net Growth Effect: 2 1 ,8 3 0 11,394 6 ,376 9 ,672 2 ,736 1,338 126,753

Expected Sectoral (1 ,314) (1 .171) (3,076) (966) 587 2,184 4 ,5 00
Growth Effect

Differential Sectoral (5 ,866) (2 .153) (2,522) (2,423) 18 243 (3,264)
Mix Effect

Net Sectoral Mix (7 ,179) (3 ,323) (5,597) (3,389) 605 2 ,427 1,235
Effect:

Expected Competitive 
Effect

(178) 6 (346) 1,122 1,883 (1,721) (22 ,346 )

Allocation Effect (796) 12 (284) 2 ,815 56 (191) (11 ,037 )
Net Competitive (974) 18 (630) 3 ,9 37 1,939 (1,912) (33 ,383)

Effect:

1990 Cash Receipts 2 3 ,4 1 0 13 ,170 2,992 14,532 6 ,500 2 ,449 151 ,120

Change in Cash 13 ,677 8 ,089 149 10 ,219 5 ,280 1,853 9 4 ,6 0 6
Receipts
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VI. THE APPLICATION OF INPUT-OUTPUT MODELING TO A SS E S S THE 
LINKAGES AND IMPACT OF PRODUCTION AGRICULTURE ON THE STATE

OF MICHIGAN'S ECONOMY

Introduction

The following chap te r  interprets the research  findings137 of the  1-0 (I- 

input,  O-output)  model,  micro IMPLAN,138 pertaining to Michigan 

production agriculture.  The IMPLAN model provides  an unders tand ing  of the 

linkages and impacts  of Michigan 's  product ion agriculture on the  s t a t e ' s  

econom y.  The 1-0 model also provides information regarding the  s t a t e ' s  

supply  and dem and  relationships for goods  and services ,  t rade  flow 

acco u n ts ,  and economic  multipliers. Economic multipliers are useful 

m easu re m en ts  in the  es timat ion of economic impacts  in the  s t a t e ' s  e conom y 

resulting from a ch a n g e  in the final dem and  of goods  or services  from a 

particular s e c to r 139 (this will be descr ibed below in greater  detail). The 

t rade flow a cco u n ts  produced s h o w  the supply, demand,  expor t  and import 

levels (in dollars) for each  of IMPLAN's 5 2 8  sec to rs  of Michigan 's  econom y.

In this chap te r  the  es timated multipliers and trade a cc o u n t s  are  displayed

137 Note: each micro IMPLAN model utilizes large quantities of Michigan specific 
data and generates numerous econometric results. Of particular importance to the 
quality of the analysis is the use of production agriculture data that is based on the 
1992 United States Census of Agriculture for Michigan.

138 See the "Methods" chapter III for a more comprehensive discussion of the 
method of 1-0 analysis and an overview of micro IMPLAN.

139 IMPLAN's data base consists of 528 different industrial sectors.
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in a tabular  format.  Each table is arranged by the  major Michigan production 

agriculture sub-sec tors :  crop,  livestock, and miscellaneous,  (e.g. ,  dairy farm 

products ,  fruits, and feed grains) plus aggregated  nonagricultural s ec to rs  

such  as  manufacturing,  trade, and services .  The inclusion of the  

nonagricultural su b sec to rs  in the  1-0 analysis provides a benchm ark  to 

com pare  Michigan production agriculture against  the other  sec to rs  of the  

econom y.

In order  to  ass is t  the reader  with the interpretation of the multiplier and 

t rade  acco u n t  results,  key te rms  and definitions are p resen ted .  It is 

su g g es ted  tha t  the reader  review the definitions for the  different 1-0 variables 

before p roceed ing .140

For pu rposes  of this s tudy  three different multiplier classifications were  

calculated, they  are as  follows: (1) employment,  (2) output ,  and (3) total 

income.  Each multiplier classification is further sepa ra ted  into tw o  different 

"Types ,"  of impacts.  The different multiplier impacts  are des igna ted  as  a 

"Type I" or a "Type III" coefficient.  The foundations  of the multipliers are 

the economic  impacts  known as  the direct effect,  indirect ef fect  and induced 

effect .  The "Type I" multiplier is a composit ion of th e  direct, and indirect 

e f fec ts  and the  "Type III" multiplier is descr ibed in te rm s  of the  direct, 

indirect,  and induced effects .  The following is a list of the definitions of the

140 Note: IMPLAN calculates a Type III multiplier instead of the typical Type II 
found in most other 1-0 models, this is discussed in the methods Chapter III.



th ree  different effects :

2 7 1

Direct Effect: Is a ch an g e  in production associa ted  with the immediate 
ef fect  of a change  in final demand for a good or service.

Indirect Effect: Is the change  in production in backward-linked industries 
(sectors) c au sed  by a change  in input needs of the  directly effected 
industry.

Induced Effect: Is the change  in regional household spending pat terns  
c au sed  by ch an g es  in household  income, generated from the  direct and 
indirect effects .

Total Effect: The total effect is the combination of  both the indirect and 
induced effects .

An example  will help clarify the process  of h o w  a ch an g e  in the  final 

dem and  for a good or service in a specific sector,  influences the rest  of the 

econom y.  For example, a s su m e  that  there is a significant in c rease141 in 

the  dem and  (consumption)  for low fat fluid milk in Michigan, and focus  on 

the  dairy producer  a s  the pivotal link in the  economy.  The initial response  in 

the  econom y would be a direct effect by the producer  (farmer) to increase 

ou tpu t  (more fluid milk) to meet  the rise in demand.  In the long-run the 

producer  will dem and more production inputs (livestock, labor, feed, capital, 

etc.) ,  causing an increase in ou tpu t  from all the backward- linked industries 

tha t  supply the farmer their inputs,  this is called th e  indirect effect. The last 

s tag e  of the  response  to an increase in final demand is called the  induced

141 Note: a reduction (instead of an increase) in final demand can also be used to 
model negative economic impacts, for example, a manufacturing plant closing and the 
repercussions (loss of jobs, income, etc.).
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effect. The induced ef fect  cap tu res  the c h an g es  in income and employment  

pa t te rns  beyond the  farm level as  t ransac t ions  and spending spread 

th roughou t  the  econom y at large.

Employment,  Output,  and Personal  Income Multipliers Explained

Employment Multipliers

The Type I and Type III employment multipliers142 are es t imates  of the 

direct,  indirect, and induced effects  on a region's  em ploym ent  given an 

increase  or d ec rease  in demand for a good or service in the  local economy.  

1-0 em ploym ent  multiplier calculations  are a valuable statistical results that  

s h o w  the  forward and backward  impact of the  number  of jobs created  (or 

reduced) beyond a core employment  change  in the region 's  econom y.  The 

em ploym ent  multiplier is of ten the  most  d iscussed  multiplier in the input- 

ou tpu t  l iterature, policy debates ,  and s trategic  planning analyses  b ecau se  of 

the  critical topic of "jobs." Many analysts  and politicians seek  a n sw e rs  to 

such  ques t ions  as,  "how  many jobs will be created in a local econom y if a 

n e w  processing plant (e.g., a soybean  milling facility) is a t t rac ted  to the  

a rea?"  The s u c c e s s  or failure of a tt ract ing the  plant to the  region will often 

hinge on the  "bot tom line" estimation of the  number  of n ew  jobs tha t  might 

be genera ted .  Positive employment  estimations can  also lead to tax

142 Note: Micro IMPLAN uses the measure of full time equivalent units or w hat's 
known as FTE's for all employment calculations.
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a b a te m e n t s  for corporat ions,  reelection for politicians, and an increase in 

co n su m er  confidence in th e  local economy.

Example: The Type I employment  multiplier for Michigan's dairy farm 

sec to r  is 1 .34,  meaning tha t  for each  job crea ted  directly by the sec tor ,  0 . 3 4  

jobs are c r e a t e d 143 indirectly, in the backward linked sec tors ,  s ee  Table 

XVII. The Type III employment  multiplier of 2 .25  for the dairy industry is 

larger th an  the  Type I multiplier. The Type III multiplier is larger b ecau se  it 

c ap tu re s  both the indirect and induced ef fects ,  or w h a t  is called the  total 

effect .  The total ef fect for dairy is the combinat ion of the indirect effect 

coeffic ient 0 . 3 4  plus the  induced effect coefficient of 0 .90 ,  or 1 .25,  see  

Table XVIII. The Type III multiplier sh o w s  tha t  for each  n ew  job crea ted  in 

the  dairy sector ,  there  will be 1.25 new  jobs genera ted  in the econom y at 

large.

Output  Multipliers

The Type I ou tpu t  multiplier represen ts  the  value of production (from the 

indirect and direct effects) required from all sec tors  in the  econom y by a 

particular s ec to r  to deliver one dollar 's wor th of output .  The Type III ou tpu t  

multiplier adds  the  induced effect.  It is important  to know  tha t  the  relative 

size of the  ou tpu t  multiplier is not a m easure  of the importance of a given

143 Note: the multiplier can be used to address either the creation of jobs or the 
negative impacts of a decline in final demand and the reduction of jobs.
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industry in the  econom y.  The ou tpu t  multiplier is an estimat ion of w h a t  

h ap p en s  if a specific industry 's  sales  to final dem and  is increased or 

dec reased .  One of the  useful propert ies  of an ou tp u t  multiplier is the 

identification of a s ec to r ' s  interdependence with the  rest of the  economy.  

The larger (smaller) the  calculated multiplier for a sector ,  the  g reater  (lesser) 

is the  in terdependency or linkage a sector .

Example: The calculated Type I output  multiplier for Michigan 's  dairy 

farm products  sec to r  is 1 .29,  see  Table XIX. This m eans  tha t  for each  dollar 

of increased ou tpu t  produced by the  sec tor  (to m ee t  an increase in final 

demand) ,  0 . 2 9  dollars wor th  of indirect output  (backward-linked sectors )  is 

genera ted  in other  Michigan industries,  see  Table XX.144 The multiplier 

can  also be used to  a n sw er  the question,  "w hat  if final dem and  drops by one 

dollar in the  dairy sector ,  w h a t  is th e  indirect effect?"  The an sw er  is an 

economic  impact with an  indirect ef fect  tha t  c a u s e s  a decline of ou tpu t  of 

0 .2 9  dollars in the  backward-linked sectors .

The calculated Type III dairy multiplier is 1 .84 ,  see  Table XIX. From the 

definition above  remember  tha t  the Type III multiplier builds on the  Type I 

multiplier. The Type III cap tu res  both the direct and indirect ef fec ts  the 

s am e  as  the Type I multiplier, but  it also includes the  induced ef fect .  To 

cap tu re  the  induced ef fect ,  the  Type III multiplier of 1 .84  is sub trac ted  by

144 Note: All of the indirect effects are easily determined by subtracting 1.00 from 
the Type I multiplier, in this example, 1.29- 1.00 yields the indirect e ffect of 0.29.
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the  Type I multiplier of 1 .29 ,  and equals the induced effect  of 0 .5 4 ,  see  

Table XX. The induced ou tpu t  ef fect  of 0 . 5 4  dollars occurs  for every dollar 

of ou tpu t  p roduced by the  dairy farm sector .  To calculate the  total ou tpu t  

effec t  of the  increase  in final dem and,  the Type I multiplier of 1 .0 0  is 

sub trac ted  from the  Type III multiplier of 1 .84, yielding 0 . 8 4  dollars, see  

Table XX. The total effect  of 0 .8 4  is the  combinat ion of the  indirect effect  

0 . 2 9  plus the  induced effect  of 0 . 5 4 . 145

Total Income Multipliers

The Type I total income multiplier is the  direct and indirect employee 

com pensa t ion ,  proprietary income and other  income divided by the  direct 

employee  com pensa t ion ,  proprietary income and other  income tha t  is 

genera ted  by th e  change  in one  dollar of final ou tpu t  for a specific sector .  

"Employee com pensa t ion"  is defined as  the w a g e s  and salaries paid to 

em ployees  by industries plus the  value of benefits,  and the  contr ibutions to 

social securi ty  and pension funds  by the  employee and employer.

"Proprietary income" is the  income from self employment ,  which is the  major 

source  of farm enterprise income in Michigan. "Other  income" includes 

corpora te  income,  rental income, interest,  and corpora te  t ransfer  paym ents .  

The Type III multiplier adds  to the Type I multiplier the  induced effect .  The

146 Note: the indirect and induced effects do not equal the total effect. This is 
because of rounding the calculated multipliers from the four digit level to  the tw o  digit 
level.
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a d v a n ta g e  of the total income multiplier (versus a personal income multiplier) 

is the  inclusion of th o se  individuals tha t  are self employed.  The self 

employed co m p o n en t  in this multiplier is especially important to the  farming 

sec to r  b ec au se  of the  high number  of enterprises  having a self employed tax 

s tructure .

Example: Continuing with Michigan 's  dairy farm sec tor ,  the  calculated 

Type I total income multiplier is 1 .63, and the Type III multiplier is 2 .93 ,  see  

Table XXI. For each  dollar of direct employee com pensa t ion  genera ted  by 

one  dollar of final ou tpu t  in the  dairy sector ,  0 .6 3  dollars of indirect 

em ploym ent  compensat ion ,  and 1 .00  dollar of induced employee 

com pensa t ion  is generated .

Review of 1-0 Model Results:  the Multipliers

Employment Multiplier Review146

The average  Type I multiplier for the agricultural production 

s e c to r 147 is 1 .38,  s ee  Table XVII. The agricultural l ivestock sec to r  has  a 

lower Type I multiplier of 1 .26  than  the Type I multiplier of 1 .49 for the crop 

sec tor .  The higher crop multiplier compared  to the lower livestock multiplier 

is cons is ten t  with other  studies .  Typically, crop enterprises  are more labor

140 For an explanation of the employment multiplier definitions see the definition 
section above.

147 The agricultural production sector includes the livestock and crop sectors.
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in tensive ,148 and livestock enterprises  are more capital in tensive .149 A 

num ber  of crop multipliers exhibited the labor intensive properties.  The Type 

I multiplier for fruit crops  w a s  2 .0 4  and vege tab les  pos ted  a 2 .26 ,  the  

highest  for all product ion agriculture.  The other  Type I multipliers for the 

production c rops  ranged from 1 .0 4  to 1 .59. The largest Type I multipliers in 

the  livestock sec to r  were  for the  hog and swine su b sec to r  a t  1 .38,  and the  

dairy su b sec to r  a t  1 .34.  Compared to the  nonagricultural s e c to r , 150 the  

agricultural product ion s ec to r  Type I multiplier average  is marginally higher 

1 .38  ve rsus  1 .35 .  The largest Type I nonagricultural multiplier calculated 

w a s  1 .8 6  in the  manufacturing sector.  The Type III agricultural multipliers 

are all com m ensura te ly  higher than the  Type I multipliers by approximately 

6 6 % .  The larger Type III multiplier reflects the  addition of the  induced effect  

in the  econom y.  It is es t im ated  tha t  for each  job tha t  is crea ted  in the 

product ion agriculture s ec to r  tha t  ano ther  1.31 jobs would be c rea ted  in 

o ther  sec to rs  of the  economy,  given the  Type III multiplier of 2 .31 .  The 

es t im ated  Type III multiplier average  for the non-agricultural econom y is 

slightly lower a t  2 .21 ,  s ee  Table XVII.

148 R e q u i r i n g  m o r e  l a b o r  in p r o d u c t i o n  p r o c e s s e s  a n d  t h e r e f o r e  a  h i g h e r  
e m p l o y m e n t  m u l t i p l i e r s  is e x p e c t e d .  Fo r  e x a m p l e ,  c a s h  c r o p s  s u c h  a s  v e g e t a b l e s  
h a v e  h e a v y  l a b o r  n e e d s  e s p e c i a l l y  d u r i n g  h a r v e s t s .

149 N o t e :  t h e  l i v e s t o c k  s e c t o r  u s u a l l y  r e q u i r e s  m o r e  c a p i t a l  i n v e s t m e n t s  s u c h  a s  
s h e l t e r  f o r  l a y e r s ,  m i l k in g  p a r l o r s  fo r  d a i r y ,  a n d  h o g  c o n f i n e m e n t  s t r u c t u r e s .

150 N o t e :  t h e  n o n a g r i c u l t u r a l  s e c t o r  is t h e  r e s t  o f  t h e  s t a t e ' s  e c o n o m y  a g g r e g a t e d  
i n t o  e i g h t  m a j o r  c a t e g o r i e s ,  s e e  T a b l e  XVII.
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Output  Multiplier Review151

The Type I ou tpu t  multiplier for Michigan production agriculture w as  

1 .24 ,  cons is ten t  with the  non agricultural average  of 1 .24 ,  see  Table XIX. A 

Type I multiplier of 1 .24  for production agriculture m eans  tha t  a $1 million 

increase  in final dem and for the  average  agricultural production subsec to r  

would increase total s ta te  ou tpu t  of goods  and services an additional $ 0 .2 4  

million. Within production agriculture,  the livestock sec to r  had a Type I 

multiplier average  of 1 .26,  slightly higher than the  crop sec tor  Type I 

multiplier average  of 1 .22.  The Type I l ivestock production su b sec to r  

multipliers ranged from a low of 1 .09  to a high of 1 .39. The su b sec to r s  of 

hogs ,  pigs and swine  and "other  m ea t  animals products"  had the  largest 

Type I multipliers with a coefficient of 1 .39.  Sheep,  lambs, and goa ts  had 

the  lowes t  livestock coefficient of 1 .09.  The crop sec tor  Type I multiplier 

also ranged quite widely. Crop multipliers varied from a low of 1 .07  for 

g reen h o u se  and nursery products  to a high of 1 .34  for fruits.152 The 

g reater  than  average  fruit sec tor  multiplier of 1 .34  highlights the  importance 

of the  industry in the s ta te  from the  backward-linked (integrated) 

perspect ive .  The fruit su b sec to r  Type III multiplier of 1 .82 also highlights 

the  significant degree  of in te rdependence  from the  induced effect,  or

151 F or  a n  e x p l a n a t i o n  o f  t h e  o u t p u t  m u l t i p l i e r  d e f i n i t i o n s  s e e  t h e  d e f i n i t i o n  s e c t i o n  
a b o v e .

152 N o t e :  t h e  f ru i t  s u b s e c t o r  h a d  t h e  s e c o n d  h i g h e s t  T y p e  I e m p l o y m e n t  m u l t i p l i e r  
o f  2 . 0 4 .
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forward-linked perspective.  The calculated Type III multipliers reveal tha t  

m any  product ion agriculture subsec to rs  in Michigan 's  eco n o m y  are very 

important b ecau se  of their forward-linkages. Of special note  is the  

g reenhouse  and nursery products  subsec tor .  G reenhouse  and nursery 

p roduc ts  had the  largest Type  III ou tpu t  multiplier of 4 .5 7  for all agricultural 

product ion subsec to rs ,  s ee  Table XIX. Michigan is a national leader in the 

product ion of many of the commodit ies  produced in this subsec tor .  The 

sheep ,  lambs and goa ts  su b se c to r  also registered a larger than  average  Type 

III multiplier of 3 .7 2 .  Production agriculture in general yielded higher Type III 

multipliers than  the rest  of the  economy.  The average  Type III ou tput  

multiplier for the crop and livestock sectors  of 2 .06 ,  is 11 % higher than  the 

non-agricultural average  of 1 .85,  s ee  Table XIX. The large production 

agriculture ou tpu t  multipliers signifies the importance of the  industry 's  

contr ibution to total economic  activity in the s ta te .

Total Income Multiplier Review153

Michigan production agriculture total income multipliers on average  are 

higher than  the  non-agriculture sectors .  The average  Type I total income 

multiplier for Michigan product ion agriculture is 1 .29  and  the Type III is 2 .22 ,  

com pared  to the  non-agricultural sectoral Type I average  of 1 .25  and a Type

153 For  a n  e x p l a n a t i o n  of  t h e  p e r s o n a l  i n c o m e  m u l t i p l i e r  d e f i n i t i o n s  s e e  t h e  
d e f i n i t i o n  s e c t i o n  a b o v e .
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III ave rage  of 1 .84.  The livestock sec tor  in general has  larger total income 

multipliers than  the  crop sector .  The average  livestock Type I multiplier is 

1 .3 4  and the  Type III is 2 . 4 6  com pared  to the  average  crop Type I multiplier 

of 1 .25 and a Type III of 1 .99.  Several of the  agricultural su b sec to r s  are 

character ized as  having sizable total income multipliers, such  as  fruits and 

g reenhouse  and nursery products .  The Type I and Type III total income 

multipliers for th ese  tw o  subsec to rs  are quite large b ecau se  of the  significant 

num ber  of indirect jobs and the  level of value added activity linked to the 

s t a t e ' s  econom y.  The Type I total income multiplier for fruits is 1 .70  and 

the  Type III multiplier is 3 .19 .  The fruits Type I multiplier is 3 6 %  greate r  

than  the  non-agricultural average  and the  Type III is 7 3 %  higher than  the  

non-agricultural average .  The g reenhouse  and nursery su b se c to r  Type I 

multiplier is 1 .07  and the  Type III increases  notably to 3 .21 .  Tw o other  

s u b sec to r s  with large induced effects  are sheep ,  lambs and goa ts  with an 

induced ef fect  of 2.01 and dairy farm products  at  1 .30.
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Table  XVII 1 9 9 2  Michigan Type  I and  Type  III E m ploym en t  Multipliers for
P roduc t ion  Agricul ture  an d  Res t  of the  E conom y

TYPE I a n d  TYPE III EMPLOYMENT MULTIPLIERS 
for  PRODUCTION AGRICULTURE a n d  DIFFERENT SEC TO RS 

ESTIMATED for MICHIGAN, 1 9 9 2

S e c t o r
Livestock

Dairy Farm P r o d u c t s  
Poul try  And  Eggs  
R a n c h  Fed Cat t le  
R a n g e  Fed Cat t le  
Ca t t le  Feedlo ts  
S h e e p ,  L a m b s  A n d  G o a ts  
Hogs ,  Pigs A nd  S w i n e  
O th e r  M ea t  Animal P ro d u c ts  
M is ce l la neou s  Lives tock 

A v e r a g e

C r o p s
Food Gra ins  1 . 5 0  2 . 5 0
Feed  Gra ins  1.31 2 . 1 8
H ay  A n d  P a s tu r e  1 . 4 5  2 . 4 2
G r a s s  S e e d s  1 . 0 9  1 .8 2
Fruits 2 . 0 4  3 . 4 2
V e g e t a b l e s  2 . 2 6  3 . 7 9
S u g a r  C rops  1 . 3 4  2 . 2 5
Mis ce l la ne ous  C r o p s  1 . 2 5  2 . 1 0
Oil Bearing C r o p s  1 . 5 9  2 . 6 5
G r e e n h o u s e  And  Nur se ry  P r o d u c t s  1 . 0 4  1 . 7 6

A v e r a g e  1 . 4 9  2 . 4 9

Misc.  Agr icul tural  Rela ted  
Agr icul tural ,  Fores t ry ,  Fi shery Se rv ic e s  1 . 2 7  2 . 1 4
L a n d s c a p e  a n d  Hor ticul tural  S e rv ic e s  1 . 4 8  2 . 5 0
F o re s t  P r o d u c t s  2 . 7 4  4 . 5 8
Co m m erc ia l  Fishing 1 . 0 2  1 . 7 2

A v e r a g e  1 . 6 3  2 . 7 4

Non-Agricul tural
Mining (14) 1 . 5 9  2 . 5 9
C o n s t r u c t i o n  (9) 1 . 3 6  2 . 2 3
M a n u fa c tu r in g  (349 )  1 . 8 6  3 . 0 4
T ran sp o r t a t i o n ,  C o m m . ,  Utilities (14)  1 . 4 7  2 . 4 0
T r a d e  (9) 1 . 1 4  1 . 8 6
Finance ,  In su rance ,  Real Es t a t e  (7) 1 . 5 3  2 . 5 0
S e rv i ce s  (47) 1 . 1 7  1 . 9 3
G o v e r n m e n t  (9) 1 . 0 2  1 . 6 8

A v e r a g e  1 . 3 5  2 .21

Note: the  ( ) tha t  follow the  nonagricultural  industry headings  in the  table above
identify the  nu mber  of sec to r s  in each aggregated  industry.

T y p e  I T y p e  III

1 . 3 4
1 . 2 4
1 . 2 3
1 . 2 4
1 . 2 4  
1 . 0 3  
1 . 3 8  
1 . 2 9  
1.31 
1 . 2 6

2 . 2 5
2 . 0 8
2 . 0 7
2 . 0 7
2 . 0 8  
1 . 7 3  
2 . 3 0  
2 . 1 8  
2.20 
2.11
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Table  XVIII Analysis  o f  Michigan Em ploym en t  Multiplier Effects  for
Product ion  Agriculture  and  Res t  of  t h e  E conom y

ANALYSIS Of EMPLOYMENT MULTIPLIER EFFECTS 
for  PRODUCTION AGRICULTURE a n d  DIFFERENT S ECT O RS 

ESTIMATED for  MICHIGAN,  1 9 9 2

S e c t o r
Lives tock

Dairy Farm P r o d u c t s  
Poul try  And Eggs  
R a n c h  Fed Cat t le  
R a n g e  Fed Cat t le  
Cat t le  Fee dlo ts  
S h e e p ,  L a m b s  A n d  G o a t s  
Ho g s ,  Pigs A n d  S w i n e  
O t h e r  M e a t  Animal  P r o d u c t s  
M is ce l l aneou s  Lives tock 

A v e r a g e

Indi rect
Ef fect

In d u c e d
Effec t

Tota l
Ef fect

0 . 3 4
0 . 2 4
0 . 2 3
0 . 2 4
0 . 2 4
0 . 0 3
0 . 3 8
0 . 2 9
0 .3 1
0 . 2 6

0 . 9 0
0 . 8 4
0 . 8 4
0 . 8 3
0 . 8 4
0 .7 1
0 . 9 3
0 . 8 9
0.88
0 . 8 5

1 . 2 5
1 . 0 8
1 . 0 7
1 . 0 7
1 . 0 8  
0 . 7 3  
1 . 3 0  
1 . 1 8  
1.20 
1.11

C r o p s  
Food Gra ins 
Feed  Grains  
H a y  A n d  P a s t u r e  
G r a s s  S e e d s  
Fruits 
V e g e ta b le s  
S u g a r  Crops  
M is ce l la neou s  C rops  
Oil Bearing C r o p s
G r e e n h o u s e  A n d  Nu rsery  P r o d u c t s  

A v e r a g e

0 . 5 0  1 .01  1 . 5 0
0 .3 1  0 . 8 8  1 . 1 8
0 . 4 5  0 . 9 8  1 . 4 2
0 . 0 9  0 . 7 3  0 . 8 2
1 . 0 4  1 . 3 7  2 . 4 2
1 . 2 6  1 . 5 2  2 . 7 9
0 . 3 4  0 . 9 0  1 . 2 5
0 . 2 5  0 . 8 4  1 . 1 0
0 . 5 9  1 . 0 7  1 . 6 5
0 . 0 4  0 . 7 2  0 . 7 6
0 . 4 9  1 . 0 0  1 . 4 9

Misc .  Agr icul tura l  Rela ted
Agr icul tural ,  Fores t ry ,  Fi shery  Se rv ice s  
L a n d s c a p e  a n d  Hor ticul tural  Se rv i ce s  
Fo re s t  P r o d u c t s  
Co m m erc ia l  Fishing

A v e r a g e

0 . 2 7  0 . 8 7  1 . 1 4
0 . 4 8  1 . 0 2  1 . 5 0
1 . 7 4  1 . 8 4  3 . 5 8
0 . 0 2  0 . 7 7  0 . 7 2
0 . 6 3  1.11 1 . 7 4

Non-Agricu ltural  
Mining (14)
C o n s t r u c t i o n  (9)
M an u f a c tu r in g  (349)
T ra n s p o r ta t i o n ,  C o m m . ,  Utilities (14) 
T r a d e  (9)
Finance ,  In su ra n c e ,  Real E s ta te  (7) 
Se rv ic e s  (47)
G o v e r n m e n t  (9)

A v e r a g e

0 . 5 9  1 . 0 0  1 . 5 9
0 . 3 6  0 . 8 6  1 . 2 3
0 . 8 6  1 . 1 8  2 . 0 4
0 . 4 7  0 . 9 3  1 . 4 0
0 . 1 4  0 . 7 3  0 . 8 6
0 . 5 3  0 . 9 7  1 . 5 0
0 . 1 7  0 . 7 5  0 . 9 3
0 . 0 2  0 . 6 5  0 . 6 8
0 . 3 5  0 . 8 6  1.21

Note: (1) The ( ) th a t  follow the  nonagricultural  indust ry headings  in the  table abov e
identify the  n um ber  of sec to r s  in each aggregated  industry.  (2) Numbers  may  not  add
correctly b ecause  of rounding.
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Table  XIX 1 9 9 2  Michigan Type  I and  Type  III O u tp u t  Multipliers for
P roduc t ion  Agricul ture  and  Res t  of t h e  E conom y

TYPE I a n d  TYPE III OUTPUT MULTIPLIERS 
for  PRODUCTION AGRICULTURE a n d  DIFFERENT SEC TO RS  

ESTIMATED for  MICHIGAN,  1 9 9 2

S e c t o r  T ype  I T ype  III
Lives tock

Dairy Farm P r o d u c t s  1 . 2 9  1 . 8 4
Poul try  A n d  Eggs  1 . 1 8  1 . 7 5
R a n c h  Fed Cat t le  1 . 3 0  2 . 1 0
R a n g e  Fed Cat t le  1 . 2 3  1 . 7 7
Cat t le  Feedlo ts  1 . 2 9  2 . 0 0
S h e e p ,  L a m b s  A n d  G o a t s  1 . 0 9  3 . 7 2
H o g s ,  Pigs  A n d  S w i n e  1 . 3 9  2 . 0 3
O t h e r  M ea t  Animal P r o d u c t s  1 . 3 9  2 . 3 8
M is ce l l ane ou s  Livestock 1 . 2 0  1 .5 2

A v e r a g e  1 . 2 6  2 . 1 2

C r o p s
F ood Gra ins  1 . 2 9  1 . 6 9
F e e d  Gra ins  1 . 1 8  1 . 5 4
Hay A n d  P a s t u r e  1 . 2 3  1 . 5 9
G r a s s  S e e d s  1 . 0 8  1 .5 2
Frui t s 1 . 3 4  2 . 0 0
V e g e t a b l e s  1 . 2 5  1 . 6 4
S u g a r  C rop s  1 . 2 9  1 . 8 7
M isc e l l ane ous  C ro p s  1 .21 1 . 8 7
Oil Bear ing C rop s  1 . 2 9  1 . 6 7
G r e e n h o u s e  And N u rs e ry  P r o d u c ts  1 . 0 7  4 . 5 7

A v e r a g e  1 . 2 2  2 . 0 0

Misc .  Agr icul tural  Rela ted
Agricul tural ,  Fores t ry ,  Fi shery Se rv ic e s  1 . 3 0  3 . 0 0
L a n d s c a p e  a n d  Hor ticul tural  Se rv ic e s  1 . 3 0  3 . 4 6
F o re s t  P r o d u c t s  1 . 2 8  1 . 7 3
Co m m erc ia l  Fishing 1 . 0 4  2 . 1 3

A v e r a g e  1 . 2 3  2 . 5 8

Non-Agr icu ltural
Mining (14) 1 . 3 4  1 .7 2
C o n s t r u c t i o n  (9) 1 . 2 7  1 . 8 8
M a n u fa c tu r in g  (349)  1 . 4 0  1 . 7 4
T ra n s p o r t a t i o n ,  C o m m . ,  Utilities (14) 1 . 2 8  1 . 6 9
T r a d e  (9) 1 . 2 5  2 .41
Finance ,  I n su rance ,  Real E s t a te  (7) 1 . 2 8  1 . 6 7
Se rv ic e s  (47) 1 . 2 7  2 . 2 8
G o v e r n m e n t  (9) 1 . 0 5  2 . 2 3

A v e r a g e  1 . 2 4  1 .8 5

Note: the  ( ) tha t  follow the  nonagricultural  industry head ings  in the  table
above  identify the  num ber  of sec to rs  in each aggregated  industry.
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Table  XX Analysis  of Michigan  O u tp u t  Multiplier Effects  for P roduct ion
Agricul ture  and  Res t  of th e  E conom y

ANALYSIS of OUTPUT MULTIPLIER EFFECTS 
for  PRODUCTION AGRICULTURE a n d  DIFFERENT SECT ORS 

ESTIMATED for MICHIGAN,  1 9 9 2

S e c t o r
Lives tock

Dairy Farm P r o d u c t s  
Poul try  A n d  Eggs  
R a n c h  Fed  Cat t le  
R a n g e  Fed Catt le 
Cat t le  Fee dlo ts  
S h e e p ,  L a m b s  A n d  G o a t s  
H o g s ,  Pigs A n d  S w i n e  
O t h e r  M e a t  Animal P r o d u c ts  
M is ce l l ane ou s  Lives tock  

A v e r a g e

Indirect
Effect

I nduced
Effect

Total
Ef fect

0 . 2 9
0 . 1 8
0 . 3 0
0 . 2 3
0 . 2 9
0 . 0 9
0 . 3 9
0 . 3 9
0.20
0 . 2 6

0 . 5 4
0 . 5 7
0 . 8 0
0 . 5 4
0 .7 1
2 . 6 3
0 . 6 5
0 . 9 8
0 . 3 2
0.86

0 . 8 4  
0 . 7 5  
1.10  
0 . 7 7  
1.00 
2 . 7 2  
1 . 0 3  
1 . 3 8  
0 . 5 2  
1.12

C r o p s  
Food Gra ins  
Feed  Gra ins  
Hay A n d  P a s t u r e  
G r a s s  S e e d s  
Fruits
V e g e t a b l e s  
S u g a r  C rops  
M is ce l l an eo u s  C ro p s  
Oil Bear ing C rop s
G r e e n h o u s e  A n d  Nurse ry  P r o d u c t s  

A v e r a g e

0 . 2 9  0 . 4 0  0 . 6 9
0 . 1 8  0 . 3 6  0 . 5 4
0 . 2 3  0 . 3 6  0 . 5 9
0 . 0 8  0 . 4 4  0 . 5 2
0 . 3 4  0 . 6 6  1 . 0 0
0 . 2 5  0 . 4 0  0 . 6 4
0 . 2 9  0 . 5 8  0 . 8 7
0 . 2 1  0 . 6 7  0 . 8 7
0 . 2 9  0 . 3 7  0 . 6 7
0 . 0 7  3 . 5 0  3 . 5 7
0 . 2 2  0 . 7 7  1 . 0 0

Misc .  Agr icul tura l  Rela ted
Agr icul tural ,  Forest ry ,  Fi shery  Se rv ic e s  
L a n d s c a p e  a n d  Hor ticul tural  S e r v ic e s  
Fo re s t  P r o d u c t s  
C om m erc ia l  Fishing

A v e r a g e

0 . 3 0  1 . 7 0  2 . 0 0
0 . 3 0  2 . 1 6  2 . 4 6
0 . 2 8  0 . 4 4  0 . 7 3
0 . 0 4  1 . 0 9  1 . 1 3
0 . 2 3  1 . 3 5  1 . 5 8

Non-Agricul tural  
Mining (14)
C o n s t r u c t i o n  (9)
M a n u fa c tu r in g  (349)
T r a n s p o r ta t i o n ,  C o m m . ,  Utilities (14) 
Tr a d e  (9)
Finance ,  In su ra nce ,  Real E s ta te  (7) 
S e rv i ce s  (47)
G o v e r n m e n t  (9)

A v e r a g e

0 . 3 4  0 . 3 8  0 . 7 2
0 . 2 7  0 .6 1  0 . 8 8
0 . 4 0  0 . 3 4  0 . 7 4
0 . 2 8  0 . 4 0  0 . 6 9
0 . 2 5  1 . 1 6  1.41
0 . 2 8  0 . 3 9  0 . 6 7
0 . 2 7  1 .01  1 . 2 8
0 . 0 5  1 . 1 8  1 . 2 3
0 . 2 4  0 . 6 1  0 . 8 5

Note: (1) The ( ) th a t  follow the  nonagricultural  indust ry headings  in the  table above
identify the  num ber  of sec tor s  in each aggrega ted industry.  (2) Numbers  may not  add
correctly b e c au se  of rounding.
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Table  XXI 1 9 9 2  Michigan Type  I and  Type  III Total  Incom e Multipliers for
P roduc t ion  Agricul ture  and  Res t  of th e  E co n o m y

TYPE I a n d  TYPE III TOTAL INCOME MULTIPLIERS 
for  PRODUCTION AGRICULTURE a n d  DIFFERENT S ECT O RS 

ESTIMATED for  MICHIGAN,  1 9 9 2

S e c t o r
Lives tock  ,

Dairy Fa rm  P r o d u c t s  
Poul t ry  A nd Eggs 
R a n c h  Fed  Cat t le  
R a n g e  Fed  Cat t le  
Cat t le  Fee dlo ts  
S h e e p ,  L a m b s  A n d  G o a t s  
Ho g s ,  Pigs  A n d  S w i n e  
O t h e r  M e a t  Animal P r o d u c ts  
M is ce l l ane ou s  Lives tock 

A v e r a g e

C r o p s
Food Gra ins  1 . 3 0  1 . 8 0
Feed  Gra ins  1 . 1 4  1 . 4 8
Hay  A n d  P a s t u r e  1 . 2 3  1 . 6 4
G r a s s  S e e d s  1 . 0 7  1 . 4 8
Frui ts  1 . 7 0  3 . 1 9
V e g e t a b l e s  1 . 2 6  1.71
S u g a r  C rops  1 . 2 9  1 . 9 8
M is ce l l an eo u s  C r o p s  1 . 1 7  1 . 7 7
Oil Bear ing C r o p s  1 . 2 7  1 . 6 9
G r e e n h o u s e  An d N ur se ry  P r o d u c t s  1 . 0 6  3 .2 1

A v e r a g e  1 . 2 5  1 . 9 9

Misc.  Agr icul tura l  Re la ted
Agr icul tural ,  Fores t ry ,  Fi shery Se rv ic e s  1 . 4 3  3 . 6 8
L a n d s c a p e  a n d  Hor ticul tural  S e rv i c e s  1 . 3 6  3 . 2 6
F o re s t  P r o d u c t s  1 .31 1 . 8 0
Co m m erc i a l  Fishing 1 . 0 2  1 . 7 0

A v e r a g e  1 . 2 8  2 .61

Non-Agricul tural
Mining (14) 1 . 3 8  1 . 8 4
C o n s t r u c t i o n  (9) 1 . 2 9  1 . 9 8
M an u f a c tu r in g  (349 )  1 . 5 3  2 .11
T ra n s p o r ta t i o n ,  C o m m . ,  Utilities (14)  1 . 2 8  1.71
T r a d e  (9) 1 . 2 3  2 . 3 4
Finance ,  I ns u rance ,  Real E s ta te  (7) 1 .31  1 . 7 5
S e rv i ce s  (47) 1 . 2 2  2 . 0 8
G o v e r n m e n t  (9) 1 . 0 3  1.71

A v e r a g e  1 . 2 5  1 . 8 4

Note: the  ( ) tha t  follow the  nonagricultural  industry head ings  in the  table
above  identify the  num ber  of sec to r s  in each  agg reg at ed  industry.

T y p e  I T y p e  III

1 . 6 3
1 . 1 5
1 . 4 0
1 . 2 6
1 . 3 8
1 . 0 7
1 . 4 9
1 . 4 9  
1 . 1 9  
1 . 3 4

2 . 9 3
1 . 9 0
2 . 6 7
1 . 9 8
2 .51  
3 . 0 7
2 . 5 2  
3 . 0 4  
1 . 5 5  
2 . 4 6
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Table  XXII Analysis  of Michigan Total  Incom e Multiplier Effects  for
P roduc t ion  Agriculture  and  Res t  of t h e  E co n o m y

ANALYSIS of  TOTAL INCOME MULTIPLIER EFFECTS 
for  PRODUCTION AGRICULTURE a n d  DIFFERENT SEC TO RS  

ESTIMATED for MICHIGAN. 1 9 9 2

S e c t o r
Lives tock

Dairy Farm P r o d u c t s  
Poul t ry  A n d  Eggs  
R a n c h  Fed Cat t le  
R a n g e  Fed  Cat t le  
Ca t t le  Feedlo ts  
S h e e p ,  L a m b s  A n d  G o a t s  
H o g s ,  Pigs A n d  S w i n e  
O t h e r  M e a t  Animal  P r o d u c t s  
M is ce l la ne ous  Lives tock  

A v e r a g e

Indi rect
Effec t

Indu ced
Effec t

Total
Ef fect

0 . 6 3
0 . 1 5
0 . 4 0
0 . 2 6
0 . 3 8
0 . 0 7
0 . 4 9
0 . 4 9
0 . 1 9
0 . 3 4

1 . 3 0  
0 . 7 2  
1 . 2 8  
0 . 7 2  
1 . 1 3  
2.01 
1 . 0 3  
1 . 5 5  
0 . 3 7  
1 . 1 2

1 .9 3  
0 . 9 0  
1 . 6 7  
0 . 9 8
1.51 
2 . 0 7
1 .5 2  
2 . 0 4  
0 . 5 5  
1 . 4 6

C r o p s
F ood Gra ins  
Fe ed  Gra ins  
H ay  A n d  Pa s t u re  
G r a s s  S e e d s  
Frui ts  
V e g e t a b l e s  
S u g a r  C rop s  
M is ce l l ane ou s  C rops  
Oil Bearing C ro p s
G r e e n h o u s e  A nd N ur se ry  P r o d u c t s  

A v e r a g e

0 . 3 0  0 . 5 0  0 . 8 0
0 . 1 4  0 . 3 4  0 . 4 8
0 . 2 3  0 .4 1  0 . 6 4
0 . 0 7  0 . 4 2  0 . 4 8
0 . 7 0  1 . 4 9  2 . 1 9
0 . 2 6  0 . 4 6  0 .7 1
0 . 2 9  0 . 6 8  0 . 9 8
0 . 1 7  0 . 6 0  0 . 7 7
0 . 2 7  0 . 4 2  0 . 6 9
0 . 0 6  2 . 1 5  2 .21
0 . 2 5  0 . 7 5  0 . 9 9

Misc .  Agr icul tura l  Rela ted  
Agr icul tural ,  Forest ry,  Fi shery  Serv ices  
L a n d s c a p e  a n d  Hor ticul tural  Se rv ic e s  
F o re s t  P r o d u c t s  
Co m m erc i a l  Fishing

A v e r a g e

0 . 4 3  2 . 2 5  2 . 6 8
0 . 3 6  1 . 9 0  2 . 2 6
0 .3 1  0 . 4 9  0 . 8 0
0 . 0 2  0 . 6 8  0 . 7 0
0 . 2 8  1 . 3 3  1.61

Non-Agricu ltural  
Mining (14)
C o n s t r u c t i o n  (9)
M a n u fa c tu r in g  (349 )
T r a n s p o r ta t i o n ,  C o m m . ,  Utilities (14) 
T ra d e  (9)
Finance ,  I ns ur anc e ,  Real E s t a t e  (7) 
S e rv ic e s  (47)
G o v e r n m e n t  (9)

A v e r a g e

0 . 3 8  0 . 4 6  0 . 8 4
0 . 2 9  0 . 6 9  0 . 9 8
0 . 5 3  0 . 5 8  1.11
0 . 2 8  0 . 4 3  0 .7 1
0 . 2 3  1 . 1 0  1 . 3 4
0 .3 1  0 . 4 4  0 . 7 5
0 . 2 2  0 . 8 6  1 . 0 8
0 . 0 3  0 . 6 9  0 .7 1
0 . 2 5  0 . 5 8  0 . 8 4

Note: (1) The ( ) t h a t  follow the  nonagricultural  industry headings  in the  table above
identify the  num ber  of sec to r s  in each aggregated  industry.  (2) Num ber s  may  not add
correctly b ecause  of rounding.
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Supply, Demand,  and Trade A ccoun ts  Explained

Three statistical tables  are included in this chap te r  b e c au se  of their 

potential importance in assis ting policy and stra tegic  planning p rocesses .  

IMPLAN te rms  th e se  descript ive tables  as  the  "social a c co u n ts . "  The social 

a cco u n ts  are the  result  of the  t ransformation of regional (in this c a s e  

Michigan) and national da ta  s e ts  into the social a cco u n ts .  The IMPLAN 

social acco u n ts  feature  the following four ca tegor ies  : (1) the values  of the 

commodit ies  supplied (produced) regionally, (2) the  values of regional 

commodit ies  dem anded ,  (3) regional (Michigan) t rade  flow coefficients,  and 

(4) t rade  flow coefficients applied to gross  regional commodit ies  (Michigan) 

d e m a n d e d .154 For pu rposes  of this research report,  the  social account ing  

information has  been restructured to appropriately cap tu re  and emphasize  

the  economic  activities of Michigan production agriculture.  The three 

res tructured statistical tables  are the  demand-side ,  supply-side, and trade 

balance acco u n ts  for the  s t a t e . 155 These  tables  render  a solid foundat ion 

(baseline) for further research  and discussion concern ing  the flow of goods 

and services of s t a t e ' s  production agriculture sector .

154 N o t e :  t h i s  is  a  h i g h l y  s i m p l i f i e d  e x p l a n a t i o n  o f  t h e  c a l c u l a t i o n  o f  t h e  s o c i a l  
a c c o u n t s .

155 N o t e :  e v e n  t h o u g h  t h e  s t a t i s t i c s  a r e  d i s c r e t e  ( 1 9 9 2 ) ,  o n e  y e a r  is st i l l  u s e f u l  
b e c a u s e  l i t t l e  i n f o r m a t i o n  is a v a i l a b l e  c o n c e r n i n g  t r a d e  p a t t e r n s  f o r  M i c h i g a n  
p r o d u c t i o n  a g r i c u l t u r e .
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Preceding all of the tables  are definitions tha t  explain each  tables  

variables. The definitions also describe the composi t ion of the dem and,  

supply  and balance of t rade  equat ions.

Supplv-Side A ccount  Definitions: Table VII

The supply-side acco u n t  is the  calculation of the  net commodity  supplied 

by an industry sector .  The net supply is calculated by adding the  value of 

product ion for each  commodity  and the nonindustrial  (e.g. , inventory sales) 

supplies of each  commodity  and subtract ing the foreign expor ts  of the 

commodity .  The definitions below descr ibe each  column 1-6 moving from 

left to  right in the  table.

Column 1 Sector:  the industry sec tor  name.

Column 2 Gross  Commodity Production (GCP): the  total value of a
commodity  produced by an industry sec to r  in Michigan.

Column 3 Sta te ,  Local, and Federal Sales (SLGS): Sales of goods  and
services  tha t  have  been produced or stockpiled by the  different 
governm ent  agencies .

Column 4  Inventory Reduction (IR): Michigan goods  tha t  were  produced 
in an earlier t ime period (a year) and were  not immediately 
consum ed .  Now the s tored goods  are taken out  of inventory 
for direct consumption  or utilized as  a product ive input. Note: a 
good tha t  co m es  out of inventory has  nonper ishable 
character is t ics  (an item tha t  will last  longer than  a year). For
example,  a farmer may hold grain in s to rage  for a s e a so n  hoping
to receive higher prices at a latter da te  instead of selling the 
grain upon immediate  harvesting.
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Column 5 Foreign Exports (FE): this is the  value of goods  and services 
tha t  are produced or genera ted  in Michigan and are shipped 
outside of the  United S tates .

Column 6 Net Commodity Supply (NCS): The net commodity  supplied for 
each  sec tor  is calculated by the following arithmetic equation:

GCP + SLGS + IR - FE = NCS

Demand-Side Account  Definitions: Table VIII

The demand-side  accoun t  is the calculation of gross  regional (Michigan) 

commodity  demand.  Gross  commodity  demand is calculated by adding the 

local d e m an d s  for locally produced commodit ies  with the local d em an d s  for 

imported commodities .  The definitions below describe each  column 1-6 

moving from left to  right in the  table.

Column 1 Sector:  the  industry sec tor  name.

Column 2 Gross Michigan Commodity150 Demand (GMCD): represen ts  
Michigan 's  dem and  for various goods  and services.  These  
goods  and services are either imported or p roduced in the  s ta te  
in order to  meet  demand.  The arithmetic calculation of gross  
commodity  demand is:

GMCD = TMFD + CCI

Column 3 Average Regional Purchase  Coefficient (RPC): the  RPC
represen ts  the proportion of locally (in Michigan) produced 
goods  or services  (net commodity supply NCS) tha t  are used to 
meet  local dem and  (total Michigan final dem and TMFD). The 
RPC for each  commodity  is unique to the  s tudy region (in this 
c a se  Michigan) and is based  on prediction equation in IMPLAN.

156 N o t e :  t h e  t e r m  c o m m o d i t y  d e n o t e s  e i t h e r  a  g o o d  or  a s e r v i c e .
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Column 4  Total Michigan Final Demand (TMFD): The value of Michigan
produced commodit ies  purchased  for local final use  is calculated 
by multiplying the RPC for each  commodity  by the 
corresponding level of gross  Michigan commodity  dem and .  For 
example,  consider  the Dairy farm products  sec to r  in 1992:

GMCD x RPC = TMFD

4 5 6 . 7  x 0 .6 5  = 2 9 6 .7

The equation above  sh o w s  tha t  6 5 %  of the final dem and  for 
dairy products  in the s ta te  is met  by goods  tha t  are produced in 
the  s ta te ,  the rest are imported.

Column 5 Average Import Propensity Coefficient (IPC): the  import 
propensi ty  represen ts  the portion of the gross  commodity  
d em anded  not purchased  locally (Michigan), or one minus the 
regional propensity to c onsum e  (1-RPC).

Column 6 Competitive Commodity Imports (CCI): is the  value of 
commodity  imports purchased  for local final use . CCI is 
calculated by multiplying (1- RPC) for each  commodity  by the  
corresponding level of gross  Michigan commodity  dem and .  For 
example,  consider  the Dairy farm products  sec to r  in 1990:

GMCD x (1-RPC) = CCI

4 5 6 . 7  x (1 - 0 .65)  = 16 0 .0

Balance of Trade A ccount  Definitions: Table IX

The t rade-f low acco u n t  focuses  on tw o  important  t rade s tatist ics:  (1) the 

value of domest ic  commodity  exports  and (2) the  net t rade surplus or deficit 

for each  commodity.  The definitions below describe each  column 1-6 

moving from left to right in the  Table.

Column 1 Sector:  the  industry sec tor  name.
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Column 2 

Column 3

Column 4  

Column 5

Foreign Exports (FE): s ee  variable definition above  in the 
supply-side table definitions.

Domestic  "Michigan" Commodity Exports (DCE): domestic  
commodity  expor t  is the  value of th o se  commodit ies  tha t  are 
produced in Michigan and are exported  outside the  s ta te  to the 
rest  of the  U.S. This is differentiated from the  "Foreign 
Exports" ca tegory  in the  supply-s ide acco u n t  table tha t  focuses  
on Michigan produced products  tha t  are shipped outside the 
U.S. Domestic  commodity  expor ts  are calculated by 
subtract ing the  value of net commodity  supplied from the  total 
Michigan final demand.  The arithmetic calculation of domestic  
commodity  exported  is:

NCS - TMFD = DCE

Competitive Commodity Imports (CCI): see  variable definition 
above  in the  demand-s ide  classification.

The Net Trade Surplus or Net Trade Deficit (NTS or NTD): is 
the  calculation tha t  ad d resses  the balance of t rade  for each  of 
the  commodit ies  in the s ta te .  NTS or NTD is calculated by 
subtract ing th e  value of "foreign exports"  and "domestic  
commodity  expor ts"  for each  commodity  from the  value of it 's 
"competi tive  commodity  imports." A net trade surplus means  
th a t  more (the $ value) of a good or service is being exported 
from the  s ta te  than  the  value of the  good or service tha t  is 
coming into the  s ta te .  A net trade deficit is just  the  opposite  as  
the  trade surplus. The trade deficit m eans  tha t  the s ta te  is 
importing more of a good or service than  exporting the  good or 
service. The arithmetic calculation of a ne t  commodity  trade 
surplus, net t rade  commodity surplus or balance is as  follows:

if (FE -f DCE) > CCI there  is a Net Trade Surplus
if (FE + DCE) < CCI there is a Net Trade Deficit
if (FE + DCE) = CCI there  is a balance of trade
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Review of 1-0 Model Results:  Supply, Demand, and Trade Flow A ccoun ts

Supplv-Side Account  Review157

The IMPLAN model es t im ates  tha t  the total value of Michigan 's  gross  

commodity  product ion for product ion agriculture (livestock and crops) w as  

$ 3 .7 6  billion in 1992 .  This w a s  approximately 0 . 9 0 %  of the  total gross  

product ion for all goods  and services in the s t a t e . 158 The value of 

product ion for all livestock su b sec to rs  w as  $ 9 8 5 .7  million. Within the  

livestock sector ,  dairy farm products  accoun ted  for 4 7 %  of the  value of 

product ion,  or $ 4 6 0 .6  million, see  Table XXIII. Hogs, pigs and swine  were 

next  in the  value of l ivestock commodity  production, with 15 %  of the share,  

of  $ 1 4 7 .4  million. The value of production for all crops  w a s  $ 2 .7 7  billion. 

The g reenhouse  and nursery products  subsec tor  in te rms  of value of 

production w a s  the  largest for all crops  at $ 6 7 4 .8  million, or 2 4 %  of the 

total.  The next  largest crop su b sec to rs  were  the feed grains and fruits.

Both of th e se  su b sec to r s  combined accoun ted  for $ 8 9 8 .6  million in value of 

production.

The value of exported agricultural goods  to foreign m arkets  w a s  

calculated to  be $ 4 9 2 .3  million. The majority of the goods  expor ted  were

157 N o t e :  t h e  s u b s e c t o r s  o f  c o t t o n ,  t o b a c c o ,  a n d  t r e e  n u t s  a r e  i n c l u d e d  in t h e  
s u p p l y - s i d e  a c c o u n t .  T a b l e  XXIII,  t h o u g h  t h e  s t a t e  d o e s  n o t  p r o d u c e  t h e  c o m m o d i t i e s .  
T h e  t h r e e  c o m m o d i t i e s  will h o w e v e r ,  e n t e r  t h e  d e m a n d - s i d e  a c c o u n t ,  T a b l e  XXIV.

158 N o t e :  t o t a l  M i c h i g a n  g r o s s  c o m m o d i t y  p r o d u c t i o n  w a s  $ 4 1 9 . 1  bi l l ion fo r  all 
g o o d s  a n d  s e r v i c e s .
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from the  crop sector ,  $ 4 8 4 .6  million, versus  the livestock sec to r  of $7 .7  

million. Leading all agricultural su b sec to rs  w as  feed grain, which $ 1 8 2 .3  

million wor th  of product  w a s  exported. The largest proportion of foreign 

expor ts  as  a percent  share  of gross  commodity  product w as  in the  subsec to r  

of food grains.  Over 5 7 %  or a total $45 .8  million of the food grain value of 

product ion w a s  shipped abroad.  The miscel laneous livestock su b sec to r  w as  

the  largest foreign exporter  in the livestock industry, exporting $3.1 million 

of product  in 1992 .  A point of significance in the supply acco u n t  is the  

relative importance of foreign exports  to production agriculture.  As 

ment ioned above  production agricul ture's share  of the s t a t e ' s  total value of 

gross  commodity  product ion w as  0 .9 0 % .  On the  other  hand,  product ion 

agr icul ture 's  share  of total Michigan foreign exports  is a lmost  double, 1 .6%,  

the  proportion of g ross  commodity  production. This highlights the 

importance of foreign expor ts  to product ion agriculture.

Demand-Side Account  Review159

In 1 9 9 2  Michigan dem anded  $440.1  billion wor th  of goods  and services,  

s ee  table XXIV. As a portion of the s ta te  total, $3 .7 5  billion160 in

159 N o t e :  t h e r e  is  s o m e  r e d u n d a n c y  b e t w e e n  t h e  d e m a n d - s i d e  a n d  t h e  t r a d e - f l o w  
t a b l e s .  T h e  d e m a n d - s i d e  t a b l e  l o o k s  a t  t h e  r e g i o n a l  p u r c h a s e  c o e f f i c i e n t s  ( R P C ' s )  a n d  
i m p o r t  p r o p e n s i t y  c o e f f i c i e n t s  ( IP C 's )  a s  it r e l a t e s  t o  g r o s s  M i c h i g a n  c o m m o d i t y  
d e m a n d .  T h e  t r a d e - f l o w  t a b l e  a l s o  e x a m i n e s  t h e  R P C ' s  a n d  I P C ' s  b u t  in t h e  c o n t e x t  
o f  t h e  n e t  f l o w  o f  c o m m o d i t i e s .

160 T h i s  r e p r e s e n t s  0 . 8 5 %  of  t h e  s t a t e  t o t a l .
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l ivestock and crop products  were dem anded  for final consumption  or to be 

used as  an input. Of the  $ 3 .7 5  billion agricultural commodit ies  dem anded  

61 % of the total value is for the crop sec tor  and 3 9 %  for the  livestock 

sector .  The agriculture production subsec to r  with the largest value of 

dem and w a s  dairy farm products  at  $ 5 0 0 .6  million. The vegetable  subsec to r  

is the  next  largest for gross  commodity dem anded  the and largest value for 

crops,  with a total of $ 3 9 4 .4  million. The considerable commodity  demand 

for vege tab les  em phas izes  the  significance of the s ta t e ' s  vegetable  

industry .161 As mentioned above  the  tobacco ,  cot ton,  and tree nut 

su b sec to r s  are not produced in the  s ta te ,  however ,  there is dem and  for the 

raw commodities .  In 1992  Michigan imported $1 .0  million from the cotton 

su b sec to r  and $ 1 7 1 .3  from the tree nut subsec tor .  Since Michigan imports 

everything for both of th e se  commodit ies,  the average  import propensi ty 

coefficient (IPC) is 1 .0 0  and the  regional (Michigan) purchase  coefficient 

(RPC) is 0 .0 0 .  In som e subsec to rs  the coefficients are just the opposite,  

w here  the  average  import propensity is considerably smaller and the regional 

purchase  is considerably larger. These  subsec to rs  reflect the  fac t  tha t  most 

of the  local dem and (gross Michigan commodity demand) is met  by local 

production (total Michigan final demand).  Three subsec to rs  have  noticeably 

large agricultural production RPC's, they  are sugar  crops,  "hogs,  pigs and

161 M i c h i g a n  h a s  s u c h  f i r m ' s  a s  V l a s i c  a n d  G e r b e r ' s  t h a t  r e q u i r e  l a r g e  q u a n t i t i e s  o f  
v e g e t a b l e s  fo r  t h e i r  p r o c e s s i n g  a c t i v i t i e s .  M i c h i g a n  is  a l s o  a  n a t i o n a l  l e a d e r  in t h e  
p r o d u c t i o n  of  v e g e t a b l e  c r o p s  l ike:  c u c u m b e r s ,  c e l e r y ,  c a r r o t s ,  c a u l i f l o w e r ,  s n a p  b e a n s  
a n d  a s p a r a g u s .
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swine,"  and g reenhouse  and nursery products .  Each of th e se  su b sec to rs  

have RPC's tha t  are above  9 2 %  or higher.  The average  RPC for all l ivestock 

w a s  5 8 .6 %  and the  IPC w a s  4 1 .4 % ,  compared  to the average  RPC for all 

crops  of 4 6 . 9 %  and an IPC of 5 3 .1 % .

Balance of Trade A cco u n t162

The balance of trade acco u n t  add resses  the net  flow of the  value of 

goods  and services  a s  they c ross  the s ta te  line. In 1 9 9 2  Michigan 

product ion agriculture exported $ 1 .4 0  billion wor th  of commodit ies  to the 

res t of the  United S ta tes  (domestically).  The $ 1 .4 0  billion is approximately 

0 . 8 0 %  of the  s t a t e ' s  total goods  and services  tha t  were  exported 

domest ically th a t  year .  The crop sector  exported  the major share ,  9 0 %  of 

the  total commodities ,  valued at $1 .3 8  billion com pared  to the  livestock 

sector ,  which exported  $ 1 3 3 .3  million. Over 5 7 %  of the  value of domest ic  

commodity  expor ts  for product ion agriculture were  attributable to three 

commodities .  The largest exports  were g reenhouse  and nursery products ,  

which cons t i tu ted  2 0 .6 %  of the  value of total domest ic  agricultural exports  

or $ 2 8 7 .3  million. The seco n d  largest domest ic  expor ts  were  feed grains 

with 2 0 .2 %  of the  share ,  a t  $ 2 8 1 .2  million. And the third largest  domest ic  

export  w a s  hay and pas ture  with a 1 6 .6 %  share  valued at $231 .1  million.

162 N o t e :  r e f e r  t o  t h e  d e f i n i t i o n  s e c t i o n  a b o v e  f o r  a n  e x p l a n a t i o n  o f  t h e  b a l a n c e  of  
t r a d e  c a l c u l a t i o n .
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The 1-0 model es timated  that in 1992  the s ta te  of Michigan had a total 

trade deficit of $ 1 2 .3  billion.163 Production agriculture however ,  had a 

m odera te  t rade  surplus of $67 .5  million. Most of Michigan 's  product ion 

agriculture t rade surpluses  occurred in the  crop subsec to rs .  Crop 's  t rade 

surplus w a s  $525.1  millon compared  a t rade deficit for l ivestock of $ 4 5 7 .7  

million. The largest trade surpluses  in the crop sec to r  belonged to the 

su b sec to r s  of feed grains and greenhouse  and nursery products  of $ 3 2 9 .2  

million and $ 2 7 7 .8  million. The other  meat  animal products  subsec to r  

yielded the  largest t rade surplus for livestock, at  a level of $5 .9  million. The 

hog, pigs and swine subsec to r  also produced a small t rade surplus of $3.9 . 

The major crop trade deficits occurred in the food grains and tree nut 

subsec to rs .  Food grains a $ 3 0 8 .5  million trade deficit and tree nuts  pos ted  

a $171.1  million trade deficit .164 The largest l ivestock trade deficits are in 

the  cat t le  feed lots and ranch fed cattle subsec to rs  at  levels of $ 1 1 4 .5  

million and $ 1 1 1 .9  million respectively.

163 N o t e :  a  d e f i c i t  o c c u r s  w h e n  (FE -l- DCE)  <  CCI .

164 N o t e :  t h e  t r a d e  d e f i c i t  f o r  t r e e  n u t s  is  e x p e c t e d  s i n c e  t h e  s t a t e  d o e s  n o t  
p r o d u c e  t r e e  n u t  c r o p s .



Table XX III 1992 Supply-Side Account for Michigan Production Agriculture and Aggregated Industries

Supply-Side Account for Michigan Production Agriculture and Aggregated Industries, 1992 , ($M M )

Sector
Livestock 

Dairy Farm Products 
Poultry And Eggs 
Ranch Fed Cattle 
Range Fed Cattle 
Cattle Feedlots 
Sheep, Lambs And Goats 
Hogs, Pigs And Swine 
Other Meat Animal Products 
Miscellaneous Livestock

Total

Gross
Commodity
Production

4 6 0 .6
95 .3  
92.9  
13.8

144.4  
2.8

147.4  
10.1
18.4  

$985 .7

State, Local, 
and Federal 

Sales

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

$0.0

Inventory
Reduction

0.0
0.0
0.7
0.1
1.4
0.0
1.3
0.1
0.0

$3.6

Foreign
Exports

1. 2
1.4
0 .5
0.2
0.7
0 .3
0 .3
0.0
3.1

$7.7

Net
Commodity

Supply

459.4
93 .8
93.1
13.8  

145.1
2.6

148.5
10.1 
15.3

$981 .7

Crops 
Cotton 
Food Grains 
Feed Grains 
Hay And Pasture 
Grass Seeds 
Tobacco 
Fruits 
Tree Nuts 
Vegetables 
Sugar Crops 
Miscellaneous Crops 
Oil Bearing Crops
Greenhouse And Nursery Products

Total

0.0
80 .3

4 7 2 .7
256.1  

2.7  
0.0

425 .9
0.2

3 4 3 .8
126.1 

68.8
323 .2
6 7 4 .8  

$ 2 ,774 .6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0 .3
0.0
0.0

$0.3

0.0
4.3

27 .6
14.4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
4 .6
0.0

$50.9

0.0
45 .8  

182.3
9.9
0.8
0.0

87.2
0.0

27 .9  
0.2 
0.0

107.9
22.6

$484 .6

0.0
38 .9

318.1
260 .6

2.0
0.0

338 .7  
0.2

315 .9
125.8  

69.1
219 .9  
652.3

$2 ,341 .5
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Table XX III (Continued) 1992 Supply-Side Account for Michigan Production Agriculture and Aggregated Industries

Supply-Side Account for Michigan Production Agriculture and Aggregated Industries, 1992 . ($M M )

Sector Gross State. Local, Net
Commodity and Federal Inventory Foreign Commodity

c. Agricultural Related Production Sales Reduction Exports Supply

Agricultural, Forestry, Fishery 157.9 20 .6 0 .0 0 .0 178.5
Services

Landscape and Horticultural Services 52 6 .3 12.8 0 .0 0 .0 539.1
Forest Products 186.0 20 .8 0 .0 9.7 203.3
Commercial Fishing 10.1 0 .0 0 .0 8.2 1.9

Total $880 .3 $54.2 $0 .0 $17.9 $922.8

i-Agricultural

Mining |14) 1 ,2 00 .4 80 .6 7.1 89.2 1 ,199 .0
Construction (9) 2 1 ,9 5 0 .4 0.0 0 .0 0 .0 21 ,950 .4
Manufacturing (349) 19 6 ,49 2 .2 76 .8 39 .5 2 4 ,1 7 2 .8 172 ,435 .8
Transportation, Comm., Utilities (14) 2 3 ,3 3 5 .3 95.1 0 .0 1,052 .5 22 ,377 .9
Trade (9) 4 1 ,7 7 5 .9 381 .3 0 .0 1,413.1 4 0 ,744 .2
Finance, Insurance, Real Estate (7) 4 4 ,1 7 0 .5 0 .6 0 .0 1 ,215 .6 4 2 ,955 .5
Services (47) 6 3 ,5 6 8 .7 4 ,1 66 .4 0 .0 30 9 .9 67 ,425 .2
Government (9) 22 ,066 .1 43 .2 0 .0 1 ,854 .6 23 ,671 .5

Total $4 1 0 ,6 0 1 .9 $4 ,844 .2 $321.1 $3 0 ,10 7 .7 $392 ,9 56 .5

State Total $ 4 1 9 ,1 2 2 .8 $4 ,904 .7 $375 .7 $3 0 ,61 7 .7 $ 3 9 7 ,2 02 .3

Note: the ( )  that follow the nonagricultural industry headings in the table above identify the number of sectors in each aggregated 
industry.

Note: the "State Total" summation for each category above reflects a number of special adjustments by the l-O model and does
not equal the sum of the individual sectoral totals.
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Table XX IV  1992 Demand-Side Account for Michigan Production Agriculture and Aggregated Industries

Demand-Side Account for Michigan Production Agriculture and Aggregated Industries, 1992, ($M M )

Gross Average Total Average
Michigan Regional Michigan Import Competitive

Commodity Purchase Final Propensity Commodity
Sector Demand Coefficient Demand Coefficient Imports

Livestock
Dairy Farm Products 50 0 .6 0 .6 88 3 4 4 .6 0 .312 156.0
Poultry And Eggs 196.8 0 .4 7 7 93 .8 0 .5 23 103.0
Ranch Fed Cattle 205 .5 0 .4 53 93.1 0 .5 47 112.3
Range Fed Cattle 58 .9 0 .2 33 13.8 0 .7 6 7 45 .2
Cattle Feedlots 260 .3 0 .5 57 145.1 0 .4 43 115.3
Sheep, Lambs And Goats 8.2 0 .3 15 2.6 0 .6 85 5.6
Hogs, Pigs And Swine 144.9 0 .9 39 136.0 0.061 8 .8
Other Meat Animal Products 4 .3 0 .9 53 4.1 0 .0 4 7 0 .2
Miscellaneous Livestock 67 .5 0 .2 27 15.3 0 .7 73 52.2

Total $ 1 ,4 4 7 .0 0 .5 8 6 $48.4 0 .4 1 4 $98.6

Crops
Cotton 1.0 0 .0 0 0 0 .0 1.000 1.0
Food Grains 393 .2 0 .0 9 9 38 .9 0.901 35 4 .3
Feed Grains 171.1 0 .2 1 6 36 .9 0 .7 84 134.2
Hay And Pasture 158.2 0 .1 8 6 29 .5 0 .8 1 4 128.7
Grass Seeds 3 6 .9 0 .0 5 4 2 .0 0 .9 4 6 34 .9
Tobacco 0 .0 0 .0 0 0 0 .0 1.000 0 .0
Fruits 29 6 .6 0 .5 7 6 170.9 0 .4 2 4 125.7
Tree Nuts 171.3 0 .0 0 0 0 .0 1.000 171.3
Vegetables 3 9 4 .4 0 .5 4 7 215 .6 0 .4 5 3 178.8
Sugar Crops 100.8 0 .9 8 3 99.1 0 .0 1 7 1.8
Miscellaneous Crops 41.1 0.841 34 .6 0 .1 5 9 6.5
Oil Bearing Crops 140.2 0 .6 2 3 87 .3 0 .3 7 7 52.9
Greenhouse And Nursery Products 3 9 7 .0 0 .9 1 9 3 6 5 .0 0.081 32.1

Total $ 2 ,301 .9 0 .4 69 $1 ,079 .7 0.531 $1,222.1
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Table X X IV  (Continued) 1992  Demand-Side Account for Michigan Production Agriculture and Aggregated Industries

Demand-Side Account for Michigan Production Agriculture and Aggregated Industries, 1992 ($M M )

Gross Average Total Average
Sector Michigan Commodity Michigan Import Competitive

Commodity Purchase Final Propensity Commodity
Misc. Agricultural Related Demand Coefficient Demand Coefficient Imports

Agricultural, Forestry, Fishery 622.1 0 .287 178.5 0 .7 13 443 .6
Services

Landscape and Horticultural Services 510 .2 0 .6 20 31 6 .2 0 .3 8 0 194.0
Forest Products 2 2 2 .8 0 .019 4.2 0.981 218 .6
Commercial Fishing 134.7 0 .014 1.9 0 .9 8 6 132.8

Total $ 1 ,4 8 9 .8 0 .336 $5 00 .8 0 .6 6 4 $989 .0

Non-Agricultural

Mining (14) 3 ,2 0 1 .8 0 .038 123.2 0 .9 62 3 ,0 7 8 .6
Construction (9) 2 4 ,3 2 7 .7 0.897 2 1 ,8 1 3 .9 0 .1 0 3 2 ,5 1 3 .8
Manufacturing (349) 1 7 5 ,8 5 7 .4 0 .349 6 1 ,4 0 2 .4 0.651 114,455.1
Transportation, Comm., Utilities (14) 3 1 ,1 3 3 .6 0 .503 1 5 ,673 .3 0 .4 97 15 ,460 .4
Trade (9) 4 7 ,9 4 7 .6 0 .717 3 4 ,3 7 9 .9 0 .2 83 13 ,567 .7
Finance, Insurance, Real Estate (7) 5 1 .1 2 5 .6 0 .567 2 9 ,0 1 3 .6 0 .4 33 2 2 ,1 1 2 .0
Services (47) 7 3 ,7 5 7 .2 0 .474 3 4 ,9 9 4 .0 0 .5 2 6 38,763 .1
Government (9) 2 7 ,1 9 4 .5 0 .855 2 3 ,2 4 3 .2 0 .1 45 3 ,9 51 .2

Total $ 4 3 4 ,9 0 5 .8 0 .507 $ 2 2 0 ,6 4 3 .5 0 .4 93 $214065 .2

State Total $ 4 4 0 ,1 4 4 .5 $ 2 2 3 ,2 6 9 .5 $ 2 1 6 ,8 75 .0

Note: the ( ) that follow the nonagricultural industry headings in the table above identify the number of sectors in each aggregated 
industry.

Note: the "State Total" summation for each category above reflects a number of special adjustments by the l-O model and does
not equal the sum of the individual sectoral totals.
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Table X X V  1992 Balance of Trade Account for Michigan Production Agriculture and Aggregated Industries

Balance of Trade Account for Michigan Production Agriculture and Aggregated Industries. 1992 . ($M M )

Domestic Competitive Net Trade
Foreign Commodity Commodity Surplus +

Sector Exports Exports Imports or Deficit (-)
ivestock
Dairy Farm Products 1.2 114.8 156 .0 (40.01
Poultry And Eggs 1.4 0 .0 103.0 (101.6)
Ranch Fed Cattle 0.5 0 .0 112.3 (111.9)
Range Fed Cattle 0.2 0 .0 45 .2 (45.0)
Cattle Feedlots 0.7 0 .0 115.3 (114.5)
Sheep, Lambs And Goats 0.3 0 .0 5 .6 (5.4)
Hogs, Pigs And Swine 0.3 12.4 8 .8 3.9
Other Meat Animal Products 0 .0 6.1 0 .2 5.9
Miscellaneous Livestock 3.1 0 .0 52 .2 (49.1)

Total S7.7 $133 .3 $5 98 .6 ($457 .7 )

:rops
Cotton 0.0 0 .0 1.0 (1.0)
Food Grains 45 .8 0 .0 35 4 .3 (308.5)
Feed Grains 182.3 281 .2 134.2 329 .2
Hay And Pasture 9.9 231.1 128.7 112.3
Grass Seeds 0.8 0 .0 34 .9 (34.2)
Tobacco 0.0 0 .0 0 .0 0 .0
Fruits 87.2 167 .8 125.7 129.3
Tree Nuts 0 .0 0.1 171.3 (171.1)
Vegetables 27.9 100.3 178 .8 (50.6)
Sugar Crops 0.2 26 .7 1.8 25 .2
Miscellaneous Crops 0.0 34 .6 6 .5 28 .0
Oil Bearing Crops 107.9 132.6 52 .9 187.6
Greenhouse And Nursery Products 22.6 287 .3 32.1 277 .8

Total $484 .6 $1 ,261 .7 $1,221.1 $525.2



Table X XV  (Cont.) 1992 Balance of Trade Account for Mich. Production Agriculture and Aggregated Industries

Balance of Trade Account for Michigan Production Agriculture and Aggregated Industries, 1992 , ($M M )

Sector Domestic Competitive Net Trade
Foreign Commodity Commodity Surplus +

;c. Agricultural Related Exports Exports Imports or Deficit (-)

Agricultural, Forestry, Fishery 0 .0 0 .0 443 .6 (443.5)
Services

Landscape and Horticultural Services 0 .0 222 .9 194.0 28.9
Forest Products 9.7 198.9 218 .6 (124.5)
Commercial Fishing 8.2 0 .0 132.7 (10.0)

Total $17.9 $4 21 .8 $989 .0 (549.3)

vAgricultural

Mining (14) 89.2 1 ,075 .8 3 ,0 78 .6 (1 ,913 .6 )
Construction (9) 0 .0 136.5 2 ,5 13 .8 (2 ,377 .2 )
Manufacturing (349) 2 4 ,1 7 2 .8 11 1 ,03 3 .5 114,455.1 2 0 ,751 .3
Transportation, Comm., Utilities (14) 1 ,052 .5 6 ,7 04 .7 15 ,460 .4 17,703.3)
Trade (9) 1,413.1 6 ,3 64 .2 13 ,567 .7 (5 ,790 .4 )
Finance, Insurance, Real Estate (7) 1 ,215 .6 1 3 ,941 .9 22 ,112 .0 (6 ,954 ,5 )
Services (47) 309 .9 32 ,431 .1 38,763 .1 (6 ,022 .1 )
Government 19) 1 ,854 .6 428 .2 3 ,9 51 .2 (1 ,668.3)

Total $3 0 ,10 7 .7 $ 1 7 2 ,1 15 .9 $214 ,0 65 .2 ($11 ,841 .6 )

State Total $3 0 ,61 7 .7 $ 1 73 ,9 3 2 .8 $2 1 6 ,8 7 5 .0 ($12 ,324 .5 )

Note: the ( ) that follow the non-agricultural industry headings in the table above identify the number of sectors in each aggregated 
industry.

Note: the "State Total" summation for each category above reflects a number of special adjustments by the l-O model and does
not equal the sum of the individual sectoral totals.
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VII. MAJOR FINDINGS AND SYNTHESIS

Introduction

The s ta ted  intent of this dissertation as  defined in chap te r  I w a s  to 

accomplish  the  following purpose:

"assem ble  a com prehensive  collection of Michigan product ion agriculture 

baseline d a ta  and to apply the statistical m e thods  of ordinary least squares  

regression,  shift -share analysis,  and input-output  modeling to  determine the 

trends ,  shifts,  and linkages of the  sec tor  during the d e c a d e s  of the 7 0 ' s  and 

8 0 ' s .  This research  effort is one of the  m ost  ex tens ive  historical reviews of 

Michigan product ion agriculture genera ted  to date .  The s tudy  w a s  designed 

to ass i s t  decis ion makers  in Michigan farm organizations, farm enterprises ,  

agr ibus inesses ,  food process ing  companies ,  governmental  agencies ,  

universities,  environmental  groups,  and input suppliers."

This chap te r  syn thes izes  the  major research findings resulting from the 

application of various statistical m ethods  to agricultural basel ine da ta  to 

achieve the  s ta ted  purpose  above.  The findings in this chap te r  are not 

exhaus t ive  but rather are m ean t  to be illustrative. The chap te r  is s eg m e n ted  

into five primary classifications (1) general farming, (2) field crops,  (3) 

l ivestock and products ,  (4) fruit, and (5) vegetables .  Selected commodit ies  

have been  identified within each  classification to d iscuss  the  statistical 

results of the  trend regressions ,  shif ts-share, and input-output  analyses .

A brief overv iew of a num ber  of the unique character is t ics  of the
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disserta tion is provided here for those  readers  tha t  are not interested in 

wading through the  larger body of text.  This s tudy  is the  first to review in 

such  great  detail the d e c a d e s  of the 7 0 ' s  and 8 0 's ,  for Michigan production 

agriculture.  The com prehensive  nature of the  dissertation is characterized by 

the  num ber  of commodit ies  reviewed.  In the  trend chap te r  IV, 38 

commodit ies  are analyzed and in the shift-share chap te r  V, 4 3  commodit ies  

are analyzed over  the  tw o-decade  period. Secondly, the  dissertation merges  

num erous  powerful  personal com puter  (PC) applications. These  PC 

appl ications  were  used to genera te  all figures,  tables,  statistical regressions,  

sp re a d sh ee t s ,  input-output  analysis and word processing a spec ts  of the 

disser ta tion. Thirdly, a number  of statistical m ethods  and models  have been 

applied to Michigan production agriculture data  for the first time. This is the  

first known research  application of the shift-share method of analysis,  used 

to  d e c o m p o se  the  competit ive shifts and trends in Michigan production 

agr iculture based  on commodity  cash  receipts.  The s tudy  is also the first to 

apply the  input-output  model, Micro-IMPLAN, to examine the economic  

s t ruc ture  and linkages of product ion agriculture with Michigan's general 

econom y.

Major Findings

General Farming

Trend Analysis Highlights:
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■ From 1 9 7 0  to 1 9 9 0  the number  of Michigan farms declined by 3 6 % ,  

falling from 8 4 . 0 0 0  to 5 4 ,0 0 0 ,  an annual decline of 2 .0 7 % .

■ Land in farms declined from a high of 12 .7  million acres  in 1 9 7 0  to a 

low of 10 .8  million acres  in 1990,  an annual  decline of 0 .7 0 % .

■ The size of Michigan farms expanded from an average  of 151 acres  in 

1 9 7 0  to 2 0 0  acres  in 1990 ,  up 3 2 .5 % .

Field Crops

Trend Analysis Highlights for Field Crops:170

The 2 1 -year field crop trend analysis focused  on the ca tegor ies  of 

ac res  harvested ,  value of product ion, quanti ty produced,  yield, and price 

for the commodit ies.

■ Every field crop pos ted  positive trends  for price, value of production, 

and yield.

■ Total field crops  value of production t rended higher at  an average  

annual  rate of 4 . 4 0 % .  This w as  the largest com pu ted  average  annual 

g rowth  rate for the four major commodity groups  analyzed. Field 

crops  value of product ion expanded  from just below $ 4 0 0  million in 

the  early 7 0 ' s  to above  $ 1 .5 0  billion in the  late 8 0 ' s .

170 Note: ten field crops were analyzed in the field crop trend section of chapter IV; 
barley, corn for grain, corn silage, dry beans, hay, oats, potatoes, soybeans, 
sugarbeets,  and wheat.



Total ac res  harves ted  increased gradually for the tw o  d ecades .  

Acreage rose more rapidly in the 7 0 ' s  than  the  8 0 ' s .  For the  2 1 -year 

period the  s ta te  averaged  6 .5 4  million acres  of field crops.

S oybeans  sh o w ed  the  m ost  significant trend increases  in product ion. 

Soybean  product ion quadrupled, expanding from 10 million bushels  

per year  in the early 7 0 ' s  to over  4 0  million bushels  in 1990 .  The 

yield (per acre) trend w as  also the most  prominent,  increasing at an 

ave rage  annual  rate  of 2 .3 0 % .

Although the  s ta te  does  not produce large quanti ties  of barley from a 

national perspect ive ,  barley w a s  a fast  growth crop, doubling in the 

am o u n t  of ac res  harves ted .  Acres harvested  expanded  from the low 

2 0  thousand  acres  range in the  7 0 ' s  to above  4 0  th ousand  acres  in 

the  late 8 0 ' s .

The s ta t e  had a significant decline in the product ion of dry beans  in 

the  7 0 ' s  and 8 0 ' s .  The number  of acres  harvested  fell from a level of 

6 0 0 , 0 0 0  acres  in the 7 0 ' s  to a level of 3 0 0 , 0 0 0  acres  in the  8 0 ' s  (an 

average  annual  trend decline of 3 .3 8 % ) .  The quanti ty  of beans  

p roduced declined commensura te ly ,  falling an average  annual  rate of 

1 .9 9 % ,  from a range of 7 .0  million Cwt. to 4 .5  million Cwt. 

Sugarbee ts ,  and hay sh o w ed  the  g rea tes t  increase  in the  value of 

product ion. Value of product ion for th ese  crops  g rew  at an average 

annual  rate above 7 .0 0 % .
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Shif t -Share  Analysis  Highlights for Field C r o p s : 171

Shift -share analysis has  specific terminology tha t  is used to descr ibe 

the  statistical results.  In chap te r  V there  are tw o  sec t ions  entitled "The 

Struc ture  of the  Arcelus (I), Shift-Share Model" and "An Example of 

Shift -Share Analysis Applied to Michigan Dry Beans" the  reader  is 

encouraged  to review th ese  sect ions  to facilitate a bet ter  understanding 

of the  results d iscussed  below. The highlights are s eg m en ted  into three 

time per iods 1 9 7 0 -1 9 8 0 ,  1 9 8 0 -1 9 9 0 ,  and 1 9 7 0 -1 9 9 0 .

1 9 7 0 -1 9 8 0  Highlights:

■ Total field crop cash  receipts recorded unusual gains in the 7 0 's .

Cash receipts  expanded  from $241 million in 1 9 7 0  to $ 1 .0 8  billion in 

1980 ,  up 3 4 8 % .  The calculated net "expected  competit ive effect"  of 

$ 3 1 9 .5  million m eans  tha t  Michigan field crop cash  receipts  g rew  at a 

significantly fas ter  rate than  national field crop cash  receipts.

■ S oy b ean s  were  one of Michigan's crops  tha t  exhibited notable  receipt 

growth,  increasing from $33  million in 1 9 7 0  to $195  million in 1980,  

up 4 8 6 % .  Nationally, so y b ean s  were  considered a "fast  g rowth"

171 N o t e :  t w e l v e  f ie ld  c r o p s  w e r e  a n a l y z e d  in s h i f t - s h a r e  c h a p t e r  V;  b a r l e y ,  c o r n  
d r y  b e a n s ,  h a y ,  m i n t ,  m u s h r o o m s ,  o a t s ,  p o t a t o e s ,  r y e ,  s o y b e a n s ,  s u g a r b e e t s ,  a n d  
w h e a t .  A l s o  n o t e  t h a t  m u s h r o o m s  a r e  i n c l u d e d  in t h e  f ield c r o p  a n a l y s i s ,  t h i s  t h e  w a y  
t h a t  t h e  c a s h  r e c e i p t  d a t a  w a s  d i v i d e d  b y  t h e  U . S . D . A .  E c o n o m i c  R e s e a r c h  S e r v i c e .
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c o m m o d i ty 172 in te rm s  of cash  receipts.  Growth of Michigan 

soy b ean  c ash  receipts  w a s  even  faster  than  the  national soybean  

rate.  The s ta t e  w a s  actually under  allocated in s o y b ea n s  given the 

negat ively calcula ted differential g rowth  effect,  differential sectora l  

mix effect,  and allocation effect.

■ Michigan corn receip ts  rose  significantly in the 7 0 ' s ,  increasing by 

more than  seven  times, to $ 4 3 7  million. Michigan corn receipts  also 

g rew  at a fas ter  rate  than  national corn receipts.

1 9 8 0 -1 9 9 0  Highlights:

■ During the 8 0 ' s  g row th  in field crop cash  receipts  s lowed 

significantly. In fact,  total field crop receipts  declined slightly from 

$1 .0 9  billion in 1 9 8 0  to $ 1 .0 7  billion in 1990.

■ Three  crops  sh o w ed  s trong positive gains in their competi t ive position 

nationally. Hay, soybeans ,  and sugar  bee ts  all pos ted  net 

competi t ive effects  (meaning tha t  the growth  rate  of the  receipts  out  

paced  the  national commodity  g rowth  rate). Hay and so y b e an s  

however ,  had negative allocation ef fec ts  implying tha t  the  s ta t e  w as  

under  specialized in the  tw o  commodit ies .  Sugar bee ts  on the  o ther  

hand had a positive allocation effect  highlighting the  s t a t e ' s

172 F a s t  g r o w t h  m e a n i n g  t h a t  t h e  c a s h  r e c e i p t s  fo r  t h e  s p e c i f i c  c o m m o d i t y  
i n c r e a s e d  a t  a  f a s t e r  r a t e  t h a n  t o t a l  c a s h  r e c e i p t s  f o r  all n a t i o n a l  c o m m o d i t i e s .
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p ro m in e n c e  in the ir  p roduc t ion .

■ Dry beans  cont inued  to s h o w  s tea d y  erosion in its compet it ive 

position. Actual c a sh  receipts fell from $151 million in 1 9 8 0  to $94  

million in 1990 ,  a decline of approximately 3 8 % .

1 9 7 0 -1 9 9 0  Highlights:

■ Over the  long-run, total field crop cash  receipts  more than  quadrupled 

to a level of $ 1 .0 5  billion in 1990.  During this time period Michigan's 

share  of national field crop receipts  increased substantially,  this is 

indicated by the  calculated ex p ec ted  competi t ive effect  of $ 4 0 0  

million.

■ Both corn and so y b ean s  sh o w ed  positive cash  receipt ad v a n c em e n ts  

for the  tw o  d ecad es .  Michigan corn receipts increased by more than  

five times to $ 3 3 9  million in 1 9 9 0  and so y b ean s  increased by more 

than  seven  times to $ 2 3 6  million in 1990.  Cash receipts  for each  of 

th e se  crops  g rew  substantial ly faster  than  the  respect ive national 

commodity  rate.

■ Hay w a s  one  of the biggest  gainers from a percent  growth 

perspective.  Actual cash  receipts  increased fn  m $10 .7  million in 

1 9 7 0  to $ 8 6 .8  million in 1990,  up 7 1 1 % .  Michigan hay receipts 

ex panded  at a much fas ter  rate than the  national rate,  the  calculated 

ex p ec ted  competi t ive ef fect w a s  a highly positive $38 .5  million.
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Inpu t -O u tpu t  Analysis  Highlights for Field C r o p s : 173

■ Field crop employment multipliers (both Type I and Type III) were  

both  comparable  to  the s ta te  non-agricultural averages .  The Type I 

field crop multiplier w a s  1 .32  and the  Type III field crop multiplier 

w a s  2.21 com pared  to the  s ta te  non-agricultural av e rag es  of 1.35 

and 2 .21 .

■ The Type I output multiplier for field crops  w a s  slightly lower than the 

s ta te  non-agricultural average  and the  crop Type III multiplier w as  

slightly larger than the  s ta te  non-agricultural average .

■ In 1 9 9 2  Michigan 's  field crop exports  (both dom est ic  and foreign) 

totaled $1 .7 5  billion.

L i v e s t o c k  a n d  P o u l t r y

Trend Analysis Highlights for Livestock and Poultry:174

The 2 1 -year l ivestock and poultry trend analysis focused  on the 

ca tegor ies  of quanti ty  produced,  number  of head,  value of production, 

yield, and price for the respective commodities .

173 N o t e :  s e v e n  f ield c r o p  t y p e  c a t e g o r i e s  w e r e  a n a l y z e d  in t h e  i n p u t - o u t p u t  
c h a p t e r  VI; f o o d  g r a i n s ,  f e e d  g r a i n s ,  g r a s s  s e e d ,  h a y  a n d  p a s t u r e ,  s u g a r  c r o p s ,  oil 
b e a r i n g  c r o p s ,  a n d  m i s c e l l a n e o u s  c r o p s .  T h e  s h i f t - s h a r e  a n a l y s i s  w a s  c o n d u c t e d  f o r  
t h r e e  t i m e  p e r i o d s ,  1 9 7 0  t o  1 9 8 0 ,  1 9 8 0  t o  1 9 9 0 ,  a n d  1 9 7 0  t o  1 9 9 0 .

174 N o t e :  n i n e  c o m m o d i t i e s  w e r e  a n a l y z e d  in t h e  l i v e s t o c k  a n d  p o u l t r y  t r e n d  
s e c t i o n  o f  c h a p t e r  IV; b e e f ,  b r o i l e r s ,  c a t t l e - c a l v e s ,  c h i c k e n s ,  d a i r y ,  h o g s - p i g s ,  l a y e r  
h e n s ,  s h e e p - l a m b s ,  a n d  t u r k e y s .



Only three of the nine livestock commodit ies  had positive trends  for 

the  number  of head (or birds) for the  tw o  d ecades .  The three 

commodit ies  with positive trends  were  turkeys,  hogs-pigs and 

broilers.

All l ivestock commodit ies  had positive t rends  for their value of 

product ion,  (except for chickens,  which declined at an average  annual 

rate  of 1 .08% ) .  As commodity  group, l ivestock value of product ion 

increased a t  an average  annual  rate of 3 .7 2 %  (3rd am ong  the  major 

commodity  groups analyzed).  The fas tes t  value of production growth 

trend w a s  turkeys  increasing at an exceptionally fast  annual  rate  of 

1 2 .5 7 % .

Turkeys were  the fast  growth commodity  in the livestock sector .  The 

number  of birds expanded  by an average  annual  rate of 9 .4 3 % ,  rising 

from approximate ly  1.0 million birds in the early 7 0 ' s  to 4 .3  million in 

1990 .  Total product ion in millions of pounds  quintupled from the  low 

2 0 ' s  (20 million pounds)  to above 1 2 0  (million pounds).

Hogs and pigs also sh o w ed  positive t rends  for all ca tegories  

analyzed.  For all commodit ies ,  hogs and pigs ranked 2nd (behind 

turkeys) in the  average  annual increases  (see Table II in chap te r  IV) in 

the  number  of head, quantity produced,  and value of product ion. For 

the  tw o  d ecades ,  s ta te  production has doubled from approximately 

2 4 0  million pounds  per year to 4 8 0  million pounds  per year.



3 1 2

■ The number  of dairy c o w s  in the  s ta te  declined a lmost  every year 

from 1 9 7 0  to 1990 ,  falling from 4 3 3 , 0 0 0  head to 3 4 4 , 0 0 0  head. 

Despite the decline in the number of co w s ,  product ion has actually 

t rended  higher because  of higher yields per cow .  Milk per c o w  yield 

rose  at an average  annual rate of 1 .9 7 % ,  increasing from 1 0 ,5 0 0  

pounds  to above  1 5 ,0 0 0  pounds  per c o w  in 1990 ,  up over  4 2 % .

■ There were  significant declines in sheep  and lamb num bers  for the 

tw o  d ecades .  The largest declines occurred in the 1 9 7 0 ' s  and 

modera ted  in the  8 0 ' s .  In total, the  s ta te  has had reduction of 55 to 

6 0 %  of sheep  and lamb numbers  over  the  2 1 -year period.

Shift-Share Analysis Highlights for Livestock and Poultry:17b

The highlights are s egm en ted  into three time periods 1 9 7 0 -1 9 8 0 ,

1 9 8 0 -1 9 9 0 ,  and 1 9 7 0 -1 9 9 0 .

1 9 7 0 -1 9 8 0  Highlights:

■ At the  national level l ivestock and products ,  were  considered to be a 

s low growth  sec tor  relative to the ch an g e  in total commodity  cash  

receipts.

175 N o t e :  n i n e  l i v e s t o c k  a n d  p r o d u c t s  c o m m o d i t i e s  w e r e  a n a l y z e d  in s h i f t - s h a r e  
c h a p t e r  V; b r o i l e r s ,  c a t t l e - c a l v e s ,  c h i c k e n s ,  d a i r y ,  e g g s ,  h o g s ,  h o n e y ,  s h e e p - l a m b s ,  
a n d  t u r k e y s .



From 1 9 7 0  to 1 9 9 0  total Michigan livestock and products  cash  

receipts  increased from $ 4 8 4 .9  million to $1.1 billion, up 12 7 % .

Of the  nine commodit ies  analyzed only tw o  commodit ies  (turkeys and 

hogs) pos ted  positive net competit ive ef fec ts  (by growing a t  a faster 

rate than  their national counterpart) .  Turkeys and hogs  however ,  had 

negative allocation effects .  The negat ive allocation effects  mean tha t  

the  s ta te  w as  under  specialized in both commodit ies  relative to the  

U.S.

From a competi tive position nationally Michigan dairy fell slightly 

behind, given the  negative  net  competit ive ef fec t  of $ 2 4 .4  million. 

However ,  a t  the  national level dairy w as  a s low growth  sec to r  where  

dairy receipts  lagged total commodity  receipts.

1 9 8 0 -1 9 9 0  Highlights:

From 1 9 8 0  to 1 9 9 0  total l ivestock and livestock produc ts  cash  

receipts  increased from $1.1 billion to $1.3  billion. The homothet ic  

co m p o n en t  of $1.5  billion in 1 9 8 0  sh o w s  tha t  if the s ta te  were  to 

match  the  national s t ruc ture  Michigan livestock receipts  should be 

3 6 %  higher.

The dairy product  sec to r  continued to lose its competi tive share  in 

the  8 0 ' s .  The expec ted  competi tive effect w as  negative $3 1 .9  

million and the  allocation ef fect  w as  negat ive $ 2 4 .9  million.
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■ Turkeys and hogs  again made significant gains in receipts  in the  8 0 's .  

Turkey receipts  increased from $ 1 5 .7  million in 1 9 8 0  to $ 4 7 .7  million 

in 1990 ,  up 2 0 4 % .  The expec ted  competi tive effec t  for turkeys  w as  

$ 3 1 .7  million. Hog receipts  increased from $ 1 2 9 .7  million in 1 9 8 0  to 

$ 2 2 1 .3  million in 1990,  up 7 1% .  The expec ted  competi t ive effect  

for hogs  w a s  $ 1 1 0 .6  million.

1 9 7 0 -1 9 9 0  Highlights:

■ From 1 9 7 0  to 1 9 9 0  Michigan livestock receipts  increased from 

$ 4 8 4 .9  million to $1 .3  billion. The receipts  lagged slightly behind the 

nation in the  rate of growth.  The total net competit ive effect  w a s  a 

negative $ 1 1 3 .4  million for Michigan. Nationally the  livestock sec tor  

w a s  a s low  growth sec tor .  The s ta te  w as  actually under  specialized 

in this s ec to r  th a t  w a s  ad v an tageous .

■ Of the  nine commodit ies  analyzed only three:  honey, turkeys  and 

hogs  outperformed their respect ive national commodity  growth  rate 

and had a positive net  competit ive effect.

■ Tw o commodit ies  pos ted  large negative net competi t ive effects ,  dairy 

p roduc ts  and cat tle and calves.  Dairy had the  largest negative net 

compet i t ive  ef fect  for all livestock commodit ies ,  of $ 8 5 .3  million. 

Cattle and calves  negative net competit ive effect  w as  $ 6 0 .4  million.
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Inpu t -O u tpu t  Analysis  Highlights for Lives tock and  Pou l t ry :176

■ The average  employment multiplier (both Type I and Type III) for the 

livestock sec to r  w a s  slightly lower than  for the  crop sector .

■ The su b sec to rs  of hogs,  pigs and swine  and dairy farm products  have 

the  largest  Type III employment multipliers a t  2 .3 0  and 2 .25 .

■ The Type I and III output multipliers for the  livestock sec to r  were  

moderate ly higher than  the crop sec tor  ou tpu t  multipliers.

■ In 1 9 9 2  Michigan livestock exports  (both domest ic  and foreign) 

totaled $ 1 4 1 .0  million. Total s ta te  l ivestock imports were  valued at 

$ 5 9 8 .6  million.

■ The s ta te  had a net  t rade  deficit177 of $ 4 5 7 .7  million for l ivestock 

and products .

Fruit and Other

Trend Analysis Highlights for Fruit and O ther :178

The 2 1 -year fruit crop trend analysis focused  on the  ca tegor ies  of

176 N o t e :  n i n e  l i v e s t o c k  c a t e g o r i e s  w e r e  a n a l y z e d  in t h e  i n p u t - o u t p u t  c h a p t e r  VI; 
d a i r y  f a r m  p r o d u c t s ,  p o u l t r y  a n d  e g g s ,  r a n c h  f e d  c a t t l e ,  r a n g e  f e d  c a t t l e ,  c a t t l e  
f e e d l o t s ,  s h e e p - l a m b s - g o a t s ,  h o g s - p i g s - s w i n e ,  o t h e r  m e a t  a n i m a l s ,  m i s c e l l a n e o u s  
l i v e s t o c k .

177 N o t e :  a  n e t  t r a d e  s u r p l u s / d e f i c i t  is d e f i n e d  a s  t h e  d i f f e r e n c e  b e t w e e n  M i c h i g a n  
d o m e s t i c  c o m m o d i t y  e x p o r t s  a n d  M i c h i g a n  f o r e i g n  e x p o r t s  m i n u s  M i c h i g a n  
c o m p e t i t i v e  c o m m o d i t y  i m p o r t s .

178 N o t e :  s e v e n  c o m m o d i t i e s  w e r e  a n a l y z e d  in t h e  f ru i t  t r e n d  s e c t i o n  of  c h a p t e r  IV; 
a p p l e s ,  g r a p e s ,  p e a c h e s ,  p e a r s ,  p r u n e s  a n d  p l u m s ,  s w e e t  c h e r r i e s ,  a n d  t a r t  c h e r r i e s .
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acres  harvested ,  value of production, quanti ty  produced,  yield, price, and 

number  of fruit bearing t rees  for each of the  commodit ies .

■ All fruit crops  had positive t rends  for yields, prices,  and value of 

product ion (except pears).

■ Total fruit crop value of production increased at an average  annual  

rate of 3 .6 1 % ,  from $58 million in 1 9 7 0  to consis tent ly  above  $ 1 4 0  

million in the late 8 0 ' s .  Fruit c rops '  value of product ion trend of 

3 .6 1 %  placed the group last for the major commodity  groups 

analyzed, (field crops  were  first with a rate of 4 .4% ) .

■ Only apples  and s w e e t  cherries posted positive trends  for the  number  

of fruit bearing t rees .

■ Every fruit crop had a negat ive 2 1 -year trend for acres  harvested .

The 2 1 -year total s ta te  trend for acres  harvested  w a s  a decline by an 

average  of 1 .7 5 %  per year.  When investigating the historical data  

further however ,  (see Figure 92) tw o  distinct trend pat terns  emerge.  

The first trend pattern is from 1970  to 1982,  w here  total acres  

harvested  fell every year  from 1 5 6 ,3 0 0  acres  to 1 0 0 ,9 0 0  acres .  In 

1 9 8 2  the  negat ive trend reverses  as ac reage  increases  each  year 

from 1 0 0 ,9 0 0  acres  to 1 1 9 ,0 0 0  in 1990.

■ Apples ,  d e sp i t e  a declining t rend  in a c r e s  h a rv e s te d ,  d isp layed  an
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average  annual increase of 1 .9 9 %  for the quanti ty  produced.  The 

reason  for the upward  trend in production w as  the increasing trend in 

yields per acre.  The rise in apple yields w as  a function of the 

significant expansion  of t rees.  The number of fruit bearing t rees  in 

the  s ta te  g rew  from 2.9 million in 1 9 7 0  to 5.5  million in 1990,  rising 

at an  average  annual  rate of 3 .2 8 %  (highest for all fruit crops).  The 

combinat ion of greater  production, and higher prices,  lead to a value 

of product ion tha t  tripled from $25 million to $75 million.

■ Pears sh o w ed  the  largest declines and were  last in ac res  harvested,  

quanti ty  produced,  value of production, and number  of fruit bearing 

t rees  for all fruit crops . For each  of the  preceding categories ,  pears 

pos ted  negat ive t rends.  The number  of fruit bearing t rees  in the  s ta te  

fell from a level of 1 .0  million t rees  in 1 9 7 0  to 1 4 0 ,0 0 0  t rees  in 

1990,  a decline of 8 6 .0 % .

Shift-Share Analysis Highlights for Fruit and Other :179

The highlights are segm en ted  into three  time periods 1 9 7 0 -1 9 8 0 ,

1 9 8 0 -1 9 9 0 ,  and 1 9 7 0 -1 9 9 0 .

179 N o t e :  e i g h t  f ru i t  c r o p s  w e r e  a n a l y z e d  in s h i f t - s h a r e  c h a p t e r  V; a p p l e s ,  
b l u e b e r r i e s ,  c h e r r i e s ,  p e a c h e s ,  p e a r s ,  p l u m s  a n d  p r u n e s ,  s t r a w b e r r i e s .  A l s o  n o t e :  t h e  
c o m m o d i t y  o f  g r e e n h o u s e  a n d  n u r s e r y  p r o d u c t s  w a s  a n a l y z e d  s e p a r a t e l y  b u t  i n c l u d e d  
in t h e  r e s u l t  t a b l e s  f o r  f ru i t  a n d  o t h e r ,  t h e  " o t h e r "  b e i n g  g r e e n h o u s e  a n d  n u r s e r y  
p r o d u c t s . .
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1 9 7 0 - 1 9 8 0  H ig h lig h ts :

■ Total fruit cash  receipts  increased from $68  million in 1 9 7 0  to  161 

million in 1980 ,  up approximately 13 7 % .  The competi t ive position of 

Michigan fruit eroded however ,  despite  the  increase in c a s h  receipts.

If Michigan had kept  pace  with the national g rowth  rate for fruit crops 

receipts  should have  been $ 3 0  million higher (this is reflected in the 

negative expec ted  competi tive effect of $ 2 0 .8  and the  negat ive 

allocation effect of $9 .2  million).

■ Every commodity,  ex cep t  for cherries,  had negative results for their 

expec ted  competi tive effect.  Cherry receipts  expanded  from $ 1 9 .4  

million in 1 9 7 0  to $ 5 0 .9  million in 1990,  up 1 6 2 % .  The expec ted  

competit ive ef fect  for cherries w as  $282  thousand  and the  allocation 

effect w a s  $3 .8  million for a net competi tive effect  of $4.1 million.

■ Apples an important  fruit crop in the s ta te ,  pos ted  cash  receipts  tha t  

w ere  slightly behind the national growth rate.  The net competit ive 

effect  w as  a negat ive $9 .7  million. Nationally apples  w ere  a fast 

growth  commodity.

1 9 8 0 -1 9 9 0  Highlights:

■ Total s ta te  fruit crop receipts increased only marginally in the  8 0 ' s .  

From 1 9 8 0  to 1990,  receipts rose from $ 1 8 0 .6  million to $ 1 9 3 .5  

million. Despite fruit crops being a fast growth  sec to r  nationally,
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Michigan continued  to lose ground competitively. If Michigan had 

kept  pace  with the  national growth  rate for fruit crops,  1 9 9 0  receipts 

would be larger by $51 million.

■ Apples w ere  the major contr ibutor to the  d o w n w ard  trend in the 

s t a t e ' s  competi tive fruit crop position. Apples pos ted  a negative net 

competi t ive ef fect  of  $23  million.

■ Blueberries were  one  of the important  fruit crop gainers in the s ta te  in 

8 0 ' s .  Receipts  expanded  from $19 .7  million in 1 9 8 0  to $ 2 7 .0  million 

in 1990 ,  up 3 7 % .  The relative s t reng th  of blueberries nationally is 

identified by the calculated net competit ive ef fect  of $3 .8  million.

1 9 7 0 -1 9 9 0  Highlights:

■ Total Michigan fruit crop receipts lagged significantly behind the 

nation in the  rate of growth.  A negat ive net competi tive ef fect w as  

calculated for every Michigan fruit c ro p .180 In total,  the  net 

competi t ive ef fect  w a s  a negative $ 1 0 1 .5  million for Michigan. This 

m eans  th a t  if Michigan fruit cash  receipts had grown at the  national 

rate,  total receipts would be $ 2 6 7  million, instead of $ 1 6 6 .5  million 

in 1990 .

■ For the  tw o  decades  s trawberr ies  were  a fast  g rowth  commodity  at 

the  national level. In Michigan receipts increased from $5 .7  million in

180 N o t e :  b l u e b e r r i e s  w e r e  a n a l y z e d  o n l y  fo r  t h e  d e c a d e  of  t h e  8 0 ' s .
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1 9 7 0  to $6.5  million in 1990.  Michigan however ,  did not keep  pace 

with the  national growth rate, s ta te  s t rawberry  receipts  should  have 

been  $23.1 million181 higher in 1990,  showing ho w  significantly 

receipts  lagged.

■ Michigan g reenhouse  and nursery products  receipts  ex panded  from 

$3 0 .5  million in 1 9 7 0  to $ 2 5 9 .7  in 1990,  up approximate ly  7 5 2 % .  

Michigan cash  receipts  increased substantially during the  7 0 ' s  and 

8 0 ' s ,  but  so did national g reenhouse  and nursery receipts.  From a 

compet i t ive  position, s ta te  receipts were  actually just behind the  U.S. 

in te rms  of the  rate  of growth,  this is i llustrated by the  negat ive  net 

competi t ive ef fect  of $7.5  million.

Input-Output  Analysis Highlights for Fruit and O ther :182

■ Fruit employment multipliers (both Type I and Type III) were  both 

considerably higher than  the  s ta te  non-agricultural averages .  The 

Type I fruit multiplier w as  2 .0 4  and the  Type III fruit multiplier w as  

3 .4 2  com pared  to the  s ta te  non-agricultural average  of 1 .35  and 

2 . 2 1 .

181 M i c h i g a n  s t r a w b e r r i e s  h a d  a  n e g a t i v e  n e t  c o m p e t i t i v e  e f f e c t  o f  $ 2 3 . 1  mil l ion.

182 N o t e :  a  g e n e r a l  f ru i t  c a t e g o r y  a n d  a  g r e e n h o u s e  a n d  n u r s e r y  p r o d u c t s  c a t e g o r y  
w a s  a n a l y z e d  in t h e  i n p u t - o u t p u t  c h a p t e r  VI.
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■ The Type I output multiplier for fruit w as  slightly higher than the s ta te  

crop average  and the  Type III multiplier w a s  approximately the sam e  

as  the s ta te  crop average.

■ In 1 9 9 2  Michigan 's  fruit exports  (both domest ic  and foreign) totaled 

$ 2 5 5 .0  million. Total s ta te  fruit imports were  valued at $ 1 2 5 .7  

million.

■ The s ta te  had a net fruit trade surplus1”3 valued at $ 1 2 9 .3  million. 

Vegetables

Trend Analysis Highlights for Vegetables :184

The 2 1 -year vegetable  crop trend analysis focused  on the  categories  

of ac res  harvested ,  value of production, quantity produced, yield, and 

price for each  of the  commodit ies.

■ Total vegetable  crops  acres  harvested expanded  gradually th roughout  

the  7 0 ' s  and 80 's .  Acreage increased from 8 8 , 0 0 0  thousand  in

1 9 7 0  to 11 6 thousand  in 1 990,  rising at an average  annual rate of

183 N o t e :  a  n e t  t r a d e  s u r p l u s / d e f i c i t  is  d e f i n e d  a s  t h e  d i f f e r e n c e  b e t w e e n  M i c h i g a n  
d o m e s t i c  c o m m o d i t y  e x p o r t s  a n d  M i c h i g a n  f o r e i g n  e x p o r t s  m i n u s  M i c h i g a n  
c o m p e t i t i v e  c o m m o d i t y  i m p o r t s .

184 N o t e :  t h i r t e e n  c o m m o d i t i e s  w e r e  a n a l y z e d  in t h e  v e g e t a b l e  t r e n d  s e c t i o n  of  
c h a p t e r  IV; a s p a r a g u s ,  c a u l i f l o w e r ,  c a r r o t s ,  c e l e r y ,  c u c u m b e r s ,  l e t t u c e ,  m u s h r o o m s ,  
o n i o n s ,  s n a p  b e a n s ,  s t r a w b e r r i e s ,  s w e e t  c o r n ,  f r e s h  t o m a t o e s ,  a n d  p r o c e s s  t o m a t o e s .  
A l s o  n o t e  t h a t  s t r a w b e r r i e s  a r e  i n c l u d e d  w i t h  t h e  v e g e t a b l e s ,  t h e  M i c h i g a n  A g r i c u l t u r a l  
S t a t i s t i c a l  S e r v i c e  c a t e g o r i z e s  t h e  d a t a  in t h i s  m a n n e r .
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0 . 8 3 % .

■ Total vegetable  crops  value of production trended higher at an 

average  annual rate of 4 .2 9 %  (ranking 2nd of the  major commodity  

groups  analyzed, field crops were  first with a rate of 4 .4% ) .  Value of 

a lmost  tripled from the  $48  million level in the early 7 0 ' s  to  above  

$ 1 4 0  million in the  late 80 's .

■ Every vegetable  crop pos ted  positive trends  for price and value of 

production. The commodit ies  with the  largest positive price t rends  

were: s w e e t  corn 6 .1 8 % ,  cauliflower 5 .7 7 % ,  and let tuce  5 .3 3 % .

The commodit ies  with the largest positive value of production t rends 

were  cauliflower 7 .3 5 % ,  process ing to m a to es  7 .3 5 % ,  and snap  

beans  6 .5 2 % .

■ Ten of the thirteen vegetable  crops  exhibited positive yield trends.

The top three commodit ies  were  m u sh ro o m s185 5 .9 9 % ,  process ing 

to m a to es  3 .5 3 % ,  and cucum bers  2 .4 3 % .

■ Tom atoes  for processing sh o w ed  significant production gains.  The 

positive trend w as  an average  annual increase  of 5 .6 2 % ,  the largest 

for all vegetable  crops.  Production tripled from 5 5 ,0 0 0  tons  in the 

early 7 0 ' s  to the  1 7 0 ,000- ton  level in the late 8 0 ' s .  Acres  harvested 

also trended higher, rising from the 3 ,5 0 0 -ac re  range to the

185 Note: the mushroom yield is calculated on a square foot basis. Also, the data 
used in the mushroom analysis (from 1981 to 1990) is not as complete as other 
Michigan Agricultural Statistical Service time series.
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5 ,500-ac re  level. The value of production also increased considerably 

rising over  six times, from approximately $2 million a year  to $12  

million annually.

■ Snap beans  were  ano ther  crop that  expanded  significantly in the 

d e ca d e s  of the  7 0 ' s  and 80 's .  Acres harvested  trended higher 

doubling from 1 1 ,0 0 0  to 2 2 ,0 0 0  acres .  Average annual  production 

increased at  a rate of 3.61 %, from a range of 2 6 ,0 0 0  tons  per year  in 

the 7 0 ' s  to the 5 4 , 0 0 0  tons  per year in the late 8 0 ' s .

■ Fresh market s trawberr ies  genera ted  the  largest negative trend for the 

vegetable  crop ca tegory  of product ion. The s t a t e ' s  production of 

fresh market  s trawberries  fell an average  annual rate of 2 .6 2 % ,  from

2 5 5 , 0 0 0  Cwt. in 1 9 7 0  to the 1 4 0 ,0 0 0  Cwt. level in the late 8 0 ' s .  

Acres harvested  dropped nearly 5 0 %  in the early 7 0 ' s  and the  

negative trend began to slow in the 8 0 ' s  ranging from 2 ,7 0 0  acres  to 

2 ,2 0 0  acres .

■ Another  crop tha t  displayed negative production t rends  w a s  fresh 

market  tom atoes .  Fresh market  tom ato  product ion fell an average  

annual  rate of 2 .3 5 % .  The number  of ac res  harvested  fell from the  

4 ,0 0 0 -a c re  level in the  early 7 0 ' s  to the 2 ,500 -ac re  level in the late 

8 0 ' s .



3 2 4

S hif t -Share  Analysis  Highlights for V e g e ta b l e s :186

The highlights are seg m e n ted  into three time periods 1 9 7 0 -1 9 8 0 ,  

1 9 8 0 -1 9 9 0 ,  and 1 9 7 0 -1 9 9 0 .

1 9 7 0 -1 9 8 0  Highlights:

■ Total vegetable  cash  receipts increased from $56 .5  million in 1 9 7 0  to

119.1 million in 1980 ,  up 111% .

■ From a competit ive s tandpoint  Michigan vegetab les  outperformed 

national vegetable  receipts,  given the positive expec ted  competit ive 

effect of $3 .5  million. However ,  the allocation effect  w a s  a negat ive 

$9 .9  million, meaning tha t  the  s ta te  over  specialized in many s low 

growth  (at the  national level) vegetables .

■ Three  vegetables :  snap  beans ,  celery, and asp a rag u s  pos ted  positive 

competit ive gains.  Each of these  commodit ies  had positive expec ted  

competit ive effects  and allocation ef fects .  The large net  competi tive 

effect  pertain to a sp a rag u s  of $6 .3  million, second  w as  celery with 

$3 .0  million, and third w as  snap  beans  with $2.5  million.

1 9 8 0 -1 9 9 0  Highlights:

■ In the  8 0 ' s  cash  receipts  expanded  from $119.1  million in 1 9 8 0  to

186 N o t e :  t h i r t e e n  v e g e t a b l e  c r o p s  w e r e  a n a l y z e d  in s h i f t - s h a r e  c h a p t e r  V; 
a s p a r a g u s ,  c a b b a g e ,  c a n t a l o u p e s ,  c a u l i f l o w e r ,  c a r r o t s ,  c e l e r y ,  c u c u m b e r s ,  l e t t u c e ,  
o n i o n s ,  p e p p e r s ,  s n a p  b e a n s ,  s w e e t  c o r n ,  a n d  t o m a t o e s .



$151.1  million in 1990.  Michigan continued a similar pat tern  as  in 

the  7 0 ' s  with a negat ive expec ted  competi tive  effect,  one of $2 4 .5  

million.

Nationally the  vegetable  sec tor  moved into a fast  g rowth  mode.  This 

is highlighted by the  net sectoral  mix effect  of $33.1 million tha t  w as  

es t imated  for all Michigan vegetables .

Snap beans  continued to gain s trength  competitively a s  in the  7 0 's .  

The net competi tive ef fect  of $3 .4  million w as  the  largest for all 

vegetables .

Four commodit ies  actually had declines in their cash  receipts from 

1 9 8 0  to 1990:  can ta loupes  dow n  4 2 % ,  let tuce  dow n  2 9 % ,  cab b a g e  

d o w n  16% ,  and celery dow n 0 .0 9 % .  Each of th e se  commodit ies  had 

e s t im a tes  of negative  net  competit ive effects  excep t  for cabbage .  

Even though  Michigan cabbage  receipts declined, they  declined even 

further a t  the  national level.

1 9 7 0 -1 9 9 0  Highlights:

Total Michigan vegetable  and melons cash  receipts  increased from 

$ 5 6 .5  million in 1 9 7 0  to $151.1 million, up 16 7 % .

The net competit ive effect  for total vegetab les  w a s  a negative $ 3 3 .4  

million. This m eans  tha t  if Michigan receipts had kept pace with the  

national growth rate for vegetables ,  than total Michigan receipts
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should have been $ 1 8 4 .5  million in 1990.

■ The commodit ies  with the  largest  es t im ated  net competi t ive effects  

were :  s w e e t  corn, snap  beans ,  aspa ragus ,  and peppers .

■ The commodit ies  with the  largest es t imated  negat ive ne t  competi tive 

ef fec ts  were:  onions, carro ts ,  to m a to es ,  and lettuce.

Input-Output Analysis Highlights for V ege tab les :187

■ Both Type I and III vegetable  employment multipliers w ere  som e of 

the h ighest  for all s ec to rs  analyzed. The Type I multiplier w a s  2 .26  

and the  Type III w as  3 .7 9  com pared  to the s ta te  non-agricultural 

av e rag es  of 1 .35  and 2 .21 .  The larger multipliers reflect the  labor 

intensive nature  of vegetable  crops.

■ The Type I and III output multipliers for vege tab les  w ere  slightly 

higher for the Type I and slightly lower  for the  Type III than  the  s ta te  

non-agricultural averages .

■ In 1 9 9 2  Michigan's vegetable  expor ts  (domestic and foreign) totaled 

$ 1 2 8 .2  million. Total s ta te  vegetable  imports were  valued  at $ 1 7 8 .8  

million.

■ The s ta t e  had a vege tab le  ne t  t rade  deficit188 valued at $ 5 0 .6  

million.

187 N o t e :  a  g e n e r a l  v e g e t a b l e  c a t e g o r y  w a s  a n a l y z e d  in t h e  i n p u t - o u t p u t  c h a p t e r  VI.

188 N o t e :  a  n e t  t r a d e  s u r p l u s / d e f i c i t  is  d e f i n e d  a s  t h e  d i f f e r e n c e  b e t w e e n  M i c h i g a n  
d o m e s t i c  c o m m o d i t y  e x p o r t s  a n d  M i c h i g a n  f o r e i g n  e x p o r t s  m i n u s  M i c h i g a n  
c o m p e t i t i v e  c o m m o d i t y  i m p o r t s .
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Synthesis

The v as t  am oun t  of research information presented  in this dissertation 

could be cons idered  overwhelming and invoke a re sponse  by the  reader(s) 

t h a t  says ,  "all this is very nice but w h a t  difference does  it make to me."

The purpose  of this dissertation w as  to c rea te  an analysis  of key baseline 

d a ta  for Michigan production agriculture during the  d e cad es  of the  7 0 ' s  and 

8 0 ' s .  The disser ta tion is des igned to be a foundat ion tha t  will a ss is t  s ta te  

policy makers  affiliated with production agriculture.  This applied research 

endeavor  provides  a resource that  will help to minimize the  search  and 

transac t ion  cos ts  tha t  are associa ted  with the  generat ion of production 

agriculture policies, specifically to the  S ta te  of Michigan.

During the  developmenta l  s tage s  of most  policies, it is critical to  have a 

re ference  point in order to identify realistic goals and objectives.  This 

disserta tion is a road map that  provides an anchor  point and a descript ion of 

the  pa th  tha t  Michigan has  taken, regarding the production of many and 

varied agricultural commodit ies,  over the last 20  years.  It should be noted, 

however ,  tha t  the analysis does  not furnish a prescription for the policy 

maker  of w h a t  should or should not be done.

How then  might the policy maker bes t  utilize this disser ta tion? The 

disserta tion has  three  primary sect ions .  Each sect ion uses  three  different 

types  of analytical m ethods  to describe the s t a t e ' s  agricultural t rends,  shifts 

and linkages during the  d ecad es  of the 7 0 ' s and 8 0 ' s .  The following is a
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sampling of possible w ays  tha t  the  research results may be utilized by the 

policy maker:

1) How might the  results of the trend chap te r  IV be utilized, and w ha t

ty p es  of policy ques t ions  are relevant to the  trend analysis?.

■ Recognize the trend analysis is a historical benchmark  or proxy for 

being able to quantify specific objectives,  during the  creat ion process  

of a policy.

■ In the  formative process  of the policy recognize tha t  many of these  

t rends  are well en t renched  and may not ch an g e  rapidly. The 

following policy question might be asked,  is it reasonable  to assum e ,  

hypothetically,  for the  s ta te  to try and expand the production of 

pears?  Given pear 's  historical production trend of an average  annual 

decline of 6.11 from 1 9 7 0  to 1990  (see Figure 114),  increasing pear 

product ion in the  short  run is probably not a realistic goal and 

expec ta t ions  would need to be adjusted.

■ Recognize tha t  once  a policy is implemented,  it 's effec t iveness  can be 

t racked and measured  against  the s ta ted  objective.

■ Remember  the  benefit  of the  trend analysis  is the  identification of 

what has  happened .  The next s tep  (and beyond the  scope  of this 

research)  is to ask the  question and identify why certain trends 

em erged?  The final s tep  in the  p rocess  is to ask what will it take  in
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order  to make ch an g e s  in certain t rends,  if desired?

2) How might the  results of the shift-share chap te r  V be utilized, and w ha t  

ty p es  of policy ques t ions  are relevant to the  shift -share analysis?.

■ Recognize tha t  shif t-share analysis is an important analytical 

technique  tha t  identifies the  pa t te rns  of growth and the changing 

s t ruc ture  of Michigan production agriculture over time.

■ Recognize tha t  the results of the  shif t-share analysis is for the  policy 

maker in understanding Michigan's competit ive position (from a 

United S ta te s  perspect ive)  for m ost  of it 's agricultural commodities .

3) How might the results of the  input-output  chap te r  VI be utilized, and 

w h a t  types  of policy questions  are relevant to the  input-output  analysis?

■ Recognize tha t  the  input-output analysis is useful in understanding 

the  influential linkage of Michigan production agricultural with the 

S ta te ' s  economy.

■ Recognize tha t  the  input-output  results ad d re s se s  specific issues 

concerning the  pa t te rns  of Michigan production agriculture; 

employment ,  trade,  supply, dem and,  incomes,  value added  and 

ou tpu t  levels.
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Research Considerations

1) Future Trend Research Considerations:

■ The fitted t rends  (linear and exponential functions) could be expanded 

to include other  types  of fitted functions.

■ The time series data  (1970-1990)  se t  could be enlarged to include 

more recent  da ta  as well as  older observat ions ,  thus  enriching the 

results.

2) Future Shift-Share Research Considerations:

■ The shif t-share technique  could be modified to incorporate t ime series 

coefficients  (instead of the  c ross  sectional ra tes  of ch an g e  

coefficients) genera ted  by ordinary least squares  regression.

■ New data  se ts  could be gathered and the shift -share analysis could 

be expanded  to included s ta te s  such as  Texas,  California and Florida.

■ Continue to explore the utilization of agricultural cash  receipts  as  the 

basis  for comparing different types  of commodit ies.

3) Future Input-Output  Research Considerations:

■ The input-output  results could be adap ted  to a d a ta b a se  s tructure  

tha t  would assis t  the  policy maker in the  querying and investigation 

of the  model results.
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■ The input-output model could be easily adapted to analyze specific 

production agriculture economic development questions .  For 

example,  w h a t  are the  economic  implications (i.e., employment ,  

ou tpu t  and incomes)  of a proposed  soybean milling facility in the  

s ta te?
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Appendix A, Data S e t  for Chapter IV, Trend Analysis

G en era l  Farming

N u m b e r Land in A v e r a g e
of Fa rm s Farm Size

Year Farms (Acres) (Acres)

1 9 7 0 8 4 , 0 0 0 1 2 , 7 0 0 , 0 0 0 151
1 9 7 1 8 2 , 0 0 0 1 2 , 5 0 0 , 0 0 0 1 5 2
1 9 7 2 8 1 , 0 0 0 1 2 , 4 0 0 , 0 0 0 1 5 3
1 9 7 3 7 8 , 0 0 0 1 2 , 3 0 0 , 0 0 0 1 5 8
1 9 7 4 7 6 , 0 0 0 1 2 , 3 0 0 , 0 0 0 16 2
1 9 7 5 7 0 , 0 0 0 1 1 , 5 0 0 , 0 0 0 1 6 4
1 9 7 6 7 0 , 0 0 0 1 1 , 4 0 0 , 0 0 0 1 6 3
1 9 7 7 6 8 , 0 0 0 1 1 , 2 0 0 , 0 0 0 1 6 5
1 9 7 8 6 6 , 0 0 0 1 1 , 4 0 0 , 0 0 0 1 7 3
1 9 7 9 6 6 , 0 0 0 1 1 , 4 0 0 , 0 0 0 1 7 3
1 9 8 0 6 5 , 0 0 0 1 1 , 4 0 0 , 0 0 0 1 7 5
1981 6 5 , 0 0 0 1 1 , 4 0 0 , 0 0 0 1 7 5
1 9 8 2 6 4 , 0 0 0 1 1 , 4 0 0 , 0 0 0 1 7 8
1 9 8 3 6 3 , 0 0 0 1 1 , 4 0 0 , 0 0 0 181
1 9 8 4 6 3 , 0 0 0 1 1 , 3 0 0 , 0 0 0 1 7 9
1 9 8 5 6 1 , 0 0 0 1 1 , 3 0 0 , 0 0 0 1 8 5
1 9 8 6 5 9 , 0 0 0 1 1 , 1 0 0 , 0 0 0 1 8 8
1 9 8 7 5 7 , 0 0 0 1 1 , 0 0 0 , 0 0 0 1 9 3
1 9 8 8 5 6 , 0 0 0 1 0 , 9 0 0 , 0 0 0 1 9 5
1 9 8 9 5 5 , 0 0 0 1 0 , 8 0 0 , 0 0 0 1 9 6
1 9 9 0 5 4 , 0 0 0 1 0 , 8 0 0 , 0 0 0 2 0 0

3 3 2
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Commodity

S u g a rb e e ts

W h ea t

A cres Total Dollars Value of
Year H arves ted Unit Production Yield Per Unit Production

1 9 7 0 8 9 , 9 0 0 Ton 1 ,9 1 3 ,0 0 0 2 1 .3 $ 1 2 .2 0 $ 2 3 ,3 3 8 ,6 0 0
1971 8 2 ,6 0 0 Ton 1 , 4 1 5 ,0 0 0 17.1 $ 1 3 .4 0 $ 1 8 ,9 6 1 ,0 0 0
1 9 7 2 8 6 ,6 0 0 Ton 1 , 6 3 8 ,0 0 0 1 8 .9 $ 1 2 .4 0 $ 2 0 ,3 1 1 ,2 0 0
1 9 7 3 8 6 , 7 0 0 Ton 1 ,5 2 4 ,0 0 0 1 7 .6 $ 3 0 .5 0 $ 4 6 ,4 8 2 ,0 0 0
1 9 7 4 8 0 , 4 0 0 Ton 1 ,3 6 4 ,0 0 0 1 7 .0 $ 4 7 .5 0 $ 6 4 ,7 9 0 ,0 0 0
1 9 7 5 9 1 , 4 0 0 Ton 1 ,7 5 5 ,0 0 0 1 9 .2 $ 2 4 .8 0 $ 4 3 ,5 2 4 ,0 0 0
1 9 7 6 9 1 , 4 0 0 Ton 1 ,5 4 0 ,0 0 0 1 6 .8 $ 2 2 .4 0 $ 3 4 ,4 9 6 ,0 0 0
1 9 7 7 8 5 , 5 0 0 Ton 1 ,7 9 6 ,0 0 0 2 1 .0 $ 2 0 .1 0 $ 3 6 ,0 9 9 ,6 0 0
1 9 7 8 9 1 , 5 0 0 Ton 1 , 7 7 0 ,0 0 0 1 9 .3 $ 2 3 .5 0 $ 4 1 ,5 9 5 ,0 0 0
1 9 7 9 8 8 , 0 0 0 Ton 1 ,5 5 0 ,0 0 0 1 7 .6 $ 3 8 .9 0 $ 6 0 ,2 9 5 ,0 0 0
1 9 8 0 9 8 ,0 0 0 Ton 1 ,8 9 2 ,0 0 0 1 9 .3 $ 4 0 .7 0 $ 7 7 ,0 0 4 ,4 0 0
1981 9 9 ,0 0 0 Ton 2 ,0 3 0 ,0 0 0 2 0 .5 $ 2 6 .5 0 $ 5 3 ,7 9 5 ,0 0 0
1 9 8 2 9 6 ,5 0 0 Ton 1 ,8 5 3 ,0 0 0 1 9 .2 $ 3 5 .8 0 $ 6 6 ,3 3 7 ,4 0 0
1 9 8 3 1 0 4 ,0 0 0 Ton 1 ,9 7 6 ,0 0 0 1 9 .0 $ 3 6 .2 0 $ 7 1 ,5 3 1 ,2 0 0
1 9 8 4 1 0 8 ,0 0 0 Ton 2 ,1 1 7 ,0 0 0 1 9 .6 $ 3 4 .4 0 $ 7 2 ,8 2 4 ,8 0 0
1 9 8 5 1 1 8 ,0 0 0 Ton 2 ,3 2 5 ,0 0 0 1 9 .7 $ 2 9 .6 0 $ 6 8 ,8 2 0 ,0 0 0
1 9 8 6 1 0 9 ,6 0 0 Ton 2 ,2 8 0 ,0 0 0 2 0 .8 $ 3 0 .0 0 $ 6 8 ,4 0 0 ,0 0 0
1 9 8 7 1 4 2 ,0 0 0 Ton 2 ,9 1 1 ,0 0 0 2 0 .5 $ 3 1 .0 0 $ 9 0 ,2 4 1 ,0 0 0
1 9 8 8 1 4 5 ,0 0 0 Ton 2 ,3 9 3 ,0 0 0 1 6 .5 $ 3 6 .0 0 $ 8 6 ,1 4 8 ,0 0 0
1 9 8 9 1 5 0 ,0 0 0 Ton 2 ,5 6 5 ,0 0 0 17.1 $ 4 1 .9 0 $ 1 0 7 ,4 7 3 ,5 0 0
1 9 9 0 1 5 7 ,0 0 0 Ton 3 ,2 6 6 ,0 0 0 2 0 .8 $ 3 8 .3 0 $ 1 2 5 ,0 8 7 ,8 0 0

1 9 7 0 4 8 0 , 0 0 0 Bu. 1 8 ,7 2 0 ,0 0 0 3 9 $ 1 .4 0 $ 2 6 ,2 0 8 ,0 0 0
1971 4 9 5 , 0 0 0 Bu. 1 7 , 8 2 0 ,0 0 0 3 6 $ 1 .3 4 $ 2 3 ,8 7 8 ,8 0 0
1 9 7 2 5 3 5 ,0 0 0 Bu. 2 1 , 4 0 0 ,0 0 0 4 0 $ 1 .6 5 $ 3 5 ,3 1 0 ,0 0 0
1 9 7 3 5 6 8 ,0 0 0 Bu. 1 9 ,8 8 0 ,0 0 0 35 $ 4 .3 0 $ 8 5 ,4 8 4 ,0 0 0
1 9 7 4 9 4 0 ,0 0 0 Bu. 3 7 , 6 0 0 ,0 0 0 4 0 $ 3 .6 4 $ 1 3 6 ,8 6 4 ,0 0 0
1 9 7 5 9 0 0 ,0 0 0 Bu. 3 4 , 2 0 0 ,0 0 0 3 8 $ 3 .2 2 $ 1 1 0 ,1 2 4 ,0 0 0
1 9 7 6 8 7 0 , 0 0 0 Bu. 3 3 , 0 6 0 ,0 0 0 38 $ 2 .5 3 $ 8 3 ,6 4 1 ,8 0 0
1 9 7 7 8 2 5 , 0 0 0 Bu. 3 3 , 0 0 0 , 0 0 0 4 0 $ 2 .0 2 $ 6 6 ,6 6 0 ,0 0 0
1 9 7 8 4 1 0 ,0 0 0 Bu. 1 6 ,4 0 0 ,0 0 0 4 0 $ 3 .3 0 $ 5 4 ,1 2 0 ,0 0 0
1 9 7 9 7 3 5 ,0 0 0 Bu. 3 1 , 6 0 5 ,0 0 0 43 $ 3 .8 2 $ 1 2 0 ,7 3 1 ,1 0 0
1 9 8 0 8 0 0 ,0 0 0 Bu. 3 5 , 2 0 0 ,0 0 0 44 $ 3 .6 0 $ 1 2 6 ,7 2 0 ,0 0 0
1981 8 3 0 ,0 0 0 Bu. 4 1 , 5 0 0 , 0 0 0 5 0 $ 3 .4 7 $ 1 4 4 ,0 0 5 ,0 0 0
1 9 8 2 5 6 0 ,0 0 0 Bu. 2 2 , 9 6 0 ,0 0 0 41 $ 3 .3 3 $ 7 6 ,4 5 6 ,8 0 0
1 9 8 3 7 3 0 ,0 0 0 Bu. 3 5 , 7 7 0 , 0 0 0 4 9 $ 3 .4 0 $ 1 2 1 ,6 1 8 ,0 0 0
1 9 8 4 8 0 0 ,0 0 0 Bu. 4 5 , 6 0 0 , 0 0 0 57 $ 3 .1 8 $ 1 4 5 ,0 0 8 ,0 0 0
1 9 8 5 7 5 0 ,0 0 0 Bu. 4 5 , 0 0 0 , 0 0 0 60 $ 2 .8 4 $ 1 2 7 ,8 0 0 ,0 0 0
1 9 8 6 6 8 0 ,0 0 0 Bu. 3 0 , 6 0 0 ,0 0 0 4 5 $ 2 .3 8 $ 7 2 ,8 2 8 ,0 0 0
1 9 8 7 4 0 0 ,0 0 0 Bu. 1 9 ,2 0 0 ,0 0 0 4 8 $ 2 .6 3 $ 5 0 ,4 9 6 ,0 0 0
1 9 8 8 6 2 0 ,0 0 0 Bu. 2 6 , 0 4 0 ,0 0 0 4 2 $ 3 .5 9 $ 9 3 ,4 8 3 ,6 0 0
1 9 8 9 6 4 0 ,0 0 0 Bu. 3 3 , 9 2 0 , 0 0 0 53 $ 3 .6 3 $ 1 2 3 ,1 2 9 ,6 0 0
1 9 9 0 7 5 0 ,0 0 0 Bu. 4 1 , 2 5 0 , 0 0 0 55 $ 2 .4 0 $ 9 9 ,0 0 0 ,0 0 0
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TOTAL

A cres
Year H arves ted

1 9 7 0 5 ,2 4 1 ,9 0 0
1971 5 ,6 9 7 ,7 0 0
1 9 7 2 5 , 5 1 2 , 9 0 0
1 9 7 3 5 ,7 3 4 ,7 0 0
1 9 7 4 6 , 1 3 9 , 8 0 0
1 9 7 5 6 , 4 6 6 , 8 0 0
1 9 7 6 6 , 5 7 9 , 0 0 0
1 9 7 7 6 , 7 9 7 , 3 0 0
1 9 7 8 6 , 6 4 5 , 8 0 0
1 9 7 9 6 , 8 6 3 , 6 0 0
1 9 8 0 7 , 0 7 2 , 3 0 0
1981 7 ,4 0 9 ,8 0 0
1 9 8 2 7 ,3 8 1 ,8 0 0
1 9 8 3 6 , 1 8 9 , 8 0 0
1 9 8 4 7 ,6 9 8 ,8 0 0
19 8 5 7 ,6 6 3 ,8 0 0
1 9 8 6 6 , 9 8 6 , 6 0 0
19 8 7 6 , 1 2 5 , 3 0 0
1 9 8 8 6 , 3 7 6 , 0 0 0
1 9 8 9 6 , 3 7 0 , 0 0 0
1 9 9 0 6 , 4 8 9 , 0 0 0

Value of 
Production

$ 4 2 2 ,0 9 5 ,0 4 0
$ 3 7 6 ,4 4 8 ,5 0 0
$ 4 8 9 ,3 5 4 ,5 1 0
$ 8 9 1 ,0 6 0 ,2 1 0
$ 8 9 7 ,0 2 0 ,5 0 0
$ 9 8 6 ,5 1 8 ,8 5 0
$ 8 2 4 ,3 6 4 ,3 0 0
$ 9 8 1 ,0 8 5 ,4 4 0

$ 1 ,0 1 5 ,7 6 2 ,6 1 0
$ 1 ,2 8 0 ,4 4 6 ,7 2 0
$ 1 ,6 4 4 ,9 9 5 ,6 5 0
$ 1 ,5 5 5 ,7 1 7 ,8 2 0
$ 1 ,5 3 6 ,3 4 7 ,8 6 0
$ 1 ,4 6 2 ,4 7 8 ,4 5 0
$ 1 ,5 0 5 ,5 5 2 ,0 0 0
$ 1 ,4 6 6 ,4 4 4 ,5 0 0
$ 1 , 1 0 6 ,4 6 5 ,4 0 0
$ 1 ,1 3 1 ,4 4 8 ,7 0 0
$ 1 , 2 7 2 ,2 8 1 ,4 0 0
$ 1 , 5 3 0 ,7 7 2 ,1 0 0
$ 1 ,5 2 9 ,3 5 7 ,8 0 0
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Dollars
N um ber Total Per C w t.

om m odity Year of Head Unit Produc tion  Yield Calves

All Cattle 1 9 7 0 1 , 5 0 0 ,0 0 0 lbs. $ 3 7 .6 0
& Calves 1971 1 , 5 6 0 ,0 0 0 lbs. $ 4 0 .3 0

1 9 7 2 1 , 5 7 6 ,0 0 0 lbs. $ 4 9 .7 0
1 9 7 3 1 ,5 7 6 ,0 0 0 lbs. 4 9 1 , 1 4 0 , 0 0 0 $ 6 2 .4 0
1 9 7 4 1 ,5 5 0 ,0 0 0 lbs. 4 4 9 , 3 8 0 , 0 0 0 $ 4 5 .0 0
1 9 7 5 1 ,5 8 0 ,0 0 0 lbs. 4 7 6 ,3 8 5 , 0 0 0 $ 3 0 .4 0
1 9 7 6 1 ,5 5 0 ,0 0 0 lbs. 4 8 9 ,9 7 0 , 0 0 0 $ 3 5 .4 0
1 9 7 7 1 ,5 7 0 ,0 0 0 lbs. 5 1 3 ,7 1  5 ,0 0 0 $ 3 8 .8 0
1 9 7 8 1 ,4 7 0 ,0 0 0 lbs. 5 0 2 , 1 9 5 , 0 0 0 $ 6 1 .6 0
1 9 7 9 1 ,2 5 0 ,0 0 0 lbs. 3 5 6 ,8 6 5 , 0 0 0 $ 8 6 .6 0
1 9 8 0 1 ,3 1 0 ,0 0 0 lbs. 3 9 3 ,4 2 0 , 0 0 0 $ 8 2 .5 0
1981 1 ,3 4 0 ,0 0 0 lbs. 4 3 1 , 5 4 0 , 0 0 0 $ 6 5 .2 0
1 9 8 2 1 ,4 5 0 ,0 0 0 lbs. 4 6 1 ,7 8 0 , 0 0 0 $ 5 7 .2 0
1 9 8 3 1 ,5 0 0 ,0 0 0 lbs. 4 6 1 ,0 0 0 , 0 0 0 $ 5 7 .0 0
1 9 8 4 1 ,4 5 0 ,0 0 0 lbs. 4 5 4 ,1 3 0 , 0 0 0 $ 5 4 .1 0
1 9 8 5 1 ,4 1 0 ,0 0 0 lbs. 4 6 3 ,4 8 5 , 0 0 0 $ 5 3 .3 0
1 9 8 6 1 ,3 2 5 ,0 0 0 lbs. 4 6 6 ,0 8 5 , 0 0 0 $ 5 5 .0 0
1 9 8 7 1 ,2 2 5 ,0 0 0 lbs. 4 6 2 ,1 3 0 , 0 0 0 $ 7 1 .9 0
1 9 8 8 1 ,2 2 5 ,0 0 0 lbs. 4 4 0 ,6 3 5 , 0 0 0 $ 8 5 .4 0
1 9 8 9 1 ,2 2 5 ,0 0 0 lbs. 4 3 6 , 5 5 5 , 0 0 0 $ 9 3 .7 0
1 9 9 0 1 ,2 0 0 ,0 0 0 lbs. 3 8 9 , 3 0 5 , 0 0 0 $ 9 9 .0 0

Cattle

Beef 1 9 7 0 1 7 0 ,0 0 0 lbs. $ 2 5 .8 0
1971 1 8 7 ,0 0 0 lbs. $ 2 6 .4 0
1 9 7 2 1 9 4 ,0 0 0 lbs. $ 3 0 .5 0
1 9 7 3 1 9 6 ,0 0 0 lbs. $ 4 0 .2 0
1 9 7 4 1 9 9 ,0 0 0 lbs. $ 3 6 .3 0
1 9 7 5 2 0 5 ,0 0 0 lbs. $ 3 3 .5 0
1 9 7 6 2 0 8 ,0 0 0 lbs. $ 3 3 .0 0
1 9 7 7 2 3 9 ,0 0 0 lbs. $ 3 2 .8 0
1 9 7 8 1 9 6 ,0 0 0 lbs. $ 4 4 .2 0
1 9 7 9 1 3 8 ,0 0 0 lbs. $ 5 8 .2 0
1 9 8 0 1 4 0 ,0 0 0 lbs. $ 5 5 .9 0
1981 1 6 0 ,0 0 0 lbs. $ 4 9 .5 0
1 9 8 2 1 9 4 ,0 0 0 lbs. $ 4 8 .0 0
1 9 8 3 1 9 5 ,0 0 0 lbs. $ 4 7 .2 0
1 9 8 4 1 5 8 ,0 0 0 lbs. $ 4 8 .2 0
1 9 8 5 1 6 0 ,0 0 0 lbs. $ 4 6 .3 0
1 9 8 6 1 5 3 ,0 0 0 lbs. $ 4 4 .5 0
1 9 8 7 1 5 0 ,0 0 0 lbs. $ 5 2 .5 0
1 9 8 8 1 3 0 ,0 0 0 lbs. $ 5 6 .1 0
1 9 8 9 1 2 5 ,0 0 0 lbs. $ 5 8 .5 0
1 9 9 0 1 3 1 ,0 0 0 lbs. $ 6 3 .2 0

Value of
Production

$ 1 9 7 ,7 6 0 ,0 0 0
$ 1 6 4 ,4 3 3 ,0 0 0
$ 1 5 9 ,5 6 9 ,0 0 0
$ 1 6 2 ,1 0 5 ,0 0 0
$ 1 6 8 ,1 9 7 ,0 0 0
$ 2 2 1 ,9 9 7 ,0 0 0
$ 2 1 5 ,7 5 4 ,0 0 0
$ 2 2 7 , 4 7 1 ,0 0 0
$ 2 1 6 , 3 4 8 ,0 0 0
$ 2 2 3 ,5 5 8 ,0 0 0
$ 2 1 8 ,6 6 1 ,0 0 0
$ 2 1 9 ,9 9 6 ,0 0 0
$ 2 1 5 ,3 7 3 ,0 0 0
$ 2 0 8 ,7 3 0 ,0 0 0
$ 2 4 7 , 2 4 5 ,0 0 0
$ 2 5 2 ,1 5 5 ,0 0 0
$ 2 6 2 ,0 9 0 ,0 0 0
$ 2 4 9 ,2 5 7 ,0 0 0
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Commodity

Dairy

Hog & 
Pigs

N um ber Total Dollars Value of
Year of H ead Unit Production Yield Per Unit Production

1 9 7 0 4 3 3 ,0 0 0 lbs. 4 ,6 0 2 , 0 0 0 , 0 0 0 1 0 ,6 2 8 $5 .81
1971 4 3 0 ,0 0 0 lbs. 4 , 7 9 6 , 0 0 0 , 0 0 0 1 1 ,1 5 3 $ 5 .9 6
1 9 7 2 4 2 7 ,0 0 0 lbs. 4 , 9 6 6 , 0 0 0 , 0 0 0 1 1 ,6 3 0 $ 6 .1 7
1 9 7 3 4 2 3 ,0 0 0 lbs. 4 , 6 3 6 , 0 0 0 , 0 0 0 1 0 ,6 9 0 $ 7 .2 0 $ 3 3 3 ,3 2 8 ,0 0 0
1 9 7 4 4 2 0 ,0 0 0 lbs. 4 , 3 5 0 , 0 0 0 , 0 0 0 1 0 ,4 0 7 $ 8 .2 2 $ 3 5 9 ,3 1 0 ,0 0 0
1 9 7 5 4 1 2 ,0 0 0 lbs. 4 , 4 1 1 , 0 0 0 , 0 0 0 1 0 ,7 3 2 $ 8 .5 5 $ 3 8 2 ,8 7 5 ,0 0 0
1 9 7 6 4 0 5 ,0 0 0 lbs. 4 , 6 2 0 , 0 0 0 , 0 0 0 1 1 ,4 0 7 $ 9 .8 5 $ 4 5 5 ,9 9 4 ,0 0 0
1 9 7 7 4 0 3 ,0 0 0 lbs. 4 , 7 6 1 , 0 0 0 , 0 0 0 1 1 ,8 1 4 $ 9 .6 5 $ 4 6 0 ,8 6 5 ,0 0 0
1 9 7 8 4 0 3 ,0 0 0 lbs. 4 , 7 9 3 , 0 0 0 , 0 0 0 1 1 ,8 9 3 $ 1 0 .5 0 $ 5 0 6 ,1 4 1 ,0 0 0
1 9 7 9 3 9 7 ,0 0 0 lbs. 4 ,8 3 0 , 0 0 0 , 0 0 0 1 2 ,1 6 6 $ 1 2 .0 0 $ 5 8 2 ,4 9 8 ,0 0 0
1 9 8 0 3 9 5 ,0 0 0 lbs. 4 ,9 7 0 , 0 0 0 , 0 0 0 1 2 ,5 8 2 $ 1 3 .2 0 $ 6 5 8 ,0 2 8 ,0 0 0
1981 3 9 3 ,0 0 0 lbs. 5 , 1 0 3 ,0 0 0 ,0 0 0 1 2 ,9 8 5 $ 1 3 .8 0 $ 7 0 6 ,2 5 5 ,0 0 0
1 9 8 2 3 9 5 ,0 0 0 lbs. 5 , 2 5 3 ,0 0 0 ,0 0 0 1 3 ,2 9 9 $ 1 3 .6 0 $ 7 1 6 ,1 7 6 ,0 0 0
1 9 8 3 4 0 4 ,0 0 0 lbs. 5 , 5 2 8 ,0 0 0 ,0 0 0 1 3 ,6 8 3 $ 1 3 .6 0 $ 7 5 3 ,5 7 8 ,0 0 0
1 9 8 4 3 9 4 ,0 0 0 lbs. 5 , 3 5 0 ,0 0 0 ,0 0 0 1 3 ,5 7 9 $ 1 3 .5 0 $ 7 2 3 ,7 4 3 ,0 0 0
1 9 8 5 3 9 4 ,0 0 0 lbs. 5 , 5 6 8 ,0 0 0 ,0 0 0 1 4 ,1 3 2 $ 1 2 .7 0 $ 7 0 8 ,5 3 1 ,0 0 0
1 9 8 6 3 7 9 ,0 0 0 lbs. 5 , 4 0 4 ,0 0 0 ,0 0 0 1 4 ,2 5 9 $ 1 2 .6 0 $ 6 8 2 ,4 1 8 ,0 0 0
1 9 8 7 3 6 1 ,0 0 0 lbs. 5 , 2 4 8 ,0 0 0 ,0 0 0 1 4 ,5 3 7 $ 1 2 .6 0 $ 6 6 2 ,6 5 3 ,0 0 0
1 9 8 8 3 5 0 ,0 0 0 lbs. 5 , 2 2 8 ,0 0 0 ,0 0 0 1 4 ,9 3 7 $ 1 2 .4 0 $ 6 5 0 ,0 1 1 ,0 0 0
1 9 8 9 3 4 5 ,0 0 0 lbs. 5 , 1 5 2 ,0 0 0 ,0 0 0 1 4 ,9 3 3 $ 1 3 .6 0 $ 7 0 2 ,1 2 7 ,0 0 0
1 9 9 0 3 4 4 ,0 0 0 lbs. 5 , 2 3 3 ,0 0 0 ,0 0 0 1 5 ,2 1 2 $ 1 4 .1 0 $ 7 3 9 ,3 6 6 ,0 0 0

Price
Per Cwt.

1 9 7 0 8 7 0 ,0 0 0 lbs. $ 4 1 .0 0
1971 7 6 6 ,0 0 0 lbs. $ 2 4 .5 0
1 9 7 2 7 2 0 ,0 0 0 lbs. $ 2 9 .0 0
1 9 7 3 7 2 7 ,0 0 0 lbs. 2 5 1 ,7 5 4 ,0 0 0 $ 4 2 .0 0 $ 9 9 ,4 4 3 ,0 0 0
1 9 7 4 7 1 5 ,0 0 0 lbs. 2 4 8 ,3 3 3 ,0 0 0 $ 6 1 .0 0 $ 8 8 ,9 0 3 ,0 0 0
1 9 7 5 7 0 0 ,0 0 0 lbs. 2 0 8 ,1 2 4 ,0 0 0 $ 4 8 .0 0 $ 9 9 ,9 0 0 ,0 0 0
1 9 7 6 7 2 0 ,0 0 0 lbs. 2 4 6 ,5 4 3 ,0 0 0 $ 4 4 .7 0 $ 1 1 0 ,2 0 5 ,0 0 0
1 9 7 7 6 4 0 ,0 0 0 lbs. 2 2 8 ,7 2 9 ,0 0 0 $ 4 0 .5 0 $ 9 2 ,6 3 5 ,0 0 0
1 9 7 8 9 2 5 ,0 0 0 lbs. 2 3 6 ,3 7 6 ,0 0 0 $ 4 7 .6 0 $ 1 1 2 ,5 1 4 ,0 0 0
1 9 7 9 1 ,0 4 0 ,0 0 0 lbs. 3 0 6 ,9 9 7 ,0 0 0 $ 4 2 .9 0 $ 1 3 2 ,0 2 9 ,0 0 0
1 9 8 0 8 3 0 ,0 0 0 lbs. 3 3 1 ,3 0 4 ,0 0 0 $ 3 8 .8 0 $ 1 2 8 ,1 3 8 ,0 0 0
1981 6 9 0 ,0 0 0 lbs. 2 8 8 ,2 3 5 ,0 0 0 $ 4 3 .7 0 $ 1 2 5 ,4 4 1 ,0 0 0
19 8 2 9 0 0 ,0 0 0 lbs. 2 8 7 ,9 0 5 ,0 0 0 $ 5 2 .5 0 $ 1 5 0 ,7 5 3 ,0 0 0
1 9 8 3 1 ,2 5 0 ,0 0 0 lbs. 3 8 6 ,0 0 3 ,0 0 0 $ 4 7 .0 0 $ 1 8 1 ,0 7 7 ,0 0 0
1 9 8 4 1 ,3 1 0 ,0 0 0 lbs. 4 4 4 ,6 0 8 ,0 0 0 $ 4 6 .8 0 $ 2 0 7 ,7 4 6 ,0 0 0
1 9 8 5 1 ,1 9 0 ,0 0 0 lbs. 3 8 6 ,5 3 5 ,0 0 0 $ 4 3 .9 0 $ 1 6 9 ,9 7 9 ,0 0 0
1 9 8 6 1 ,2 5 0 ,0 0 0 lbs. 4 1 7 ,1 9 5 ,0 0 0 $ 4 8 .3 0 $ 2 0 2 ,1 3 2 ,0 0 0
1 9 8 7 1 ,3 5 0 ,0 0 0 lbs. 4 3 4 ,2 9 0 ,0 0 0 $ 5 0 .0 0 $ 2 1 7 ,5 5 7 ,0 0 0
1 9 8 8 1 ,2 5 0 ,0 0 0 lbs. 4 5 4 ,5 1 5 ,0 0 0 $ 4 1 .4 0 $ 1 8 8 ,2 1 4 ,0 0 0
1 9 8 9 1 ,2 6 0 ,0 0 0 lbs. 4 7 1 ,9 8 5 ,0 0 0 $ 4 1 .5 0 $ 1 9 5 ,9 8 8 ,0 0 0
1 9 9 0 1 ,2 5 0 ,0 0 0 lbs. 4 8 0 ,8 0 9 ,0 0 0 $ 5 2 .3 0 $ 2 5 1 ,3 5 9 ,0 0 0
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Commodity

Turkeys

TOTAL

N um ber Total Dollars
Year of Head Unit Production Per Unit

1 9 7 0
1971
19 7 2
1 9 7 3 1 ,0 8 8 ,0 0 0 lbs. 2 6 , 1 1 2 ,0 0 0 $ 0 .3 9
19 7 4 9 7 1 ,0 0 0 lbs. 2 2 , 3 3 3 , 0 0 0 $ 0 .2 8
1 9 7 5 7 0 0 ,0 0 0 lbs. 1 6 ,1 0 0 ,0 0 0 $0 .31
1 9 7 6 1 ,1 7 0 ,0 0 0 lbs. 2 6 , 9 1 0 ,0 0 0 $0 .31
1 9 7 7 1 ,2 1 0 ,0 0 0 lbs. 2 9 , 0 4 0 ,0 0 0 $ 0 .3 5
1 9 7 8 1 ,2 1 0 ,0 0 0 lbs. 3 0 , 2 5 0 , 0 0 0 $ 0 .4 8
1 9 7 9 1 ,2 0 0 ,0 0 0 lbs. 3 1 , 2 0 0 , 0 0 0 $ 0 .4 5
1 9 8 0 1 ,4 5 0 ,0 0 0 lbs. 3 7 , 7 0 0 , 0 0 0 $ 0 .4 4
1981 1 ,5 5 0 ,0 0 0 lbs. 4 0 , 3 0 0 , 0 0 0 $0 .41
19 8 2 1 ,8 0 0 ,0 0 0 lbs. 4 6 , 8 0 0 , 0 0 0 $0 .41
19 8 3 1 ,9 0 0 ,0 0 0 lbs. 4 7 , 5 0 0 , 0 0 0 $ 0 .4 2
1 9 8 4 2 ,1 0 0 ,0 0 0 lbs. 5 2 , 5 0 0 ,0 0 0 $ 0 .5 3
1 9 8 5 2 ,3 0 0 ,0 0 0 lbs. 5 9 , 8 0 0 ,0 0 0 $ 0 .5 2
1 9 8 6 2 ,7 0 0 ,0 0 0 lbs. 7 0 , 2 0 0 ,0 0 0 $0 .51
19 8 7 3 , 0 0 0 , 0 0 0 lbs. 7 9 , 5 0 0 ,0 0 0 $ 0 .3 6
1 9 8 8 3 ,0 0 0 ,0 0 0 lbs. 8 4 , 0 0 0 , 0 0 0 $ 0 .3 8
1 9 8 9 3 , 5 0 0 , 0 0 0 lbs. 1 0 1 ,5 0 0 ,0 0 0 $ 0 .4 2
1 9 9 0 4 ,3 0 0 ,0 0 0 lbs. 1 2 4 ,7 0 0 ,0 0 0 $0 .41

G ross
Incom e

$10 ,1  8 3 ,6 8 0  
$ 6 ,2 9 7 ,9 0 6  
$ 5 ,0 0 7 ,0 0 0  
$ 8 ,2 0 7 ,5 5 0  

$ 1 0 ,1 3 4 ,9 6 0  
$ 1 4 ,5 2 0 ,0 0 0  
$ 1 4 ,0 4 0 ,0 0 0  
$ 1 6 ,5 8 8 ,0 0 0  
$ 1 6 ,5 2 3 ,0 0 0  
$ 1 9 ,1 8 8 ,0 0 0  
$ 1 9 ,9 5 0 ,0 0 0  
$ 2 7 ,8 2 5 ,0 0 0  
$ 3 1 ,0 9 6 ,0 0 0  
$ 3 5 ,8 0 2 ,0 0 0  
$ 2 8 ,6 2 0 ,0 0 0  
$ 3 1 ,9 2 0 ,0 0 0  
$ 4 2 ,6 3 0 ,0 0 0  
$ 5 1 ,1 2 7 ,0 0 0

1 9 7 0
1971
1 9 7 2
1 9 7 3
19 7 4
19 7 5
1 9 7 6
1 9 7 7
1 9 7 8
1 9 7 9
1 9 8 0
1981
19 8 2
19 8 3
1 9 8 4
1 9 8 5
1 9 8 6
1 9 8 7
1 9 8 8
1 9 8 9
1 9 9 0

$ 7 0 6 , 7 3 6 ,6 8 0
$ 6 7 8 ,4 0 0 ,9 0 6
$ 7 1 0 ,3 1 9 ,0 0 0
$ 8 1 0 , 8 6 9 , 5 5 0
$ 8 0 0 , 3 7 2 ,9 6 0
$ 9 2 1 , 7 6 0 , 0 0 0

$ 1 , 0 1 5 , 8 3 4 , 0 0 0
$ 1 ,0 9 6 ,7 5 2 ,0 0 0
$ 1 , 1 4 0 , 3 6 9 , 0 0 0
$ 1 , 1 8 0 , 6 7 7 , 0 0 0
$ 1 , 2 4 4 , 4 1 8 , 0 0 0
$ 1 , 2 6 2 , 8 4 8 , 0 0 0
$ 1 , 1 9 4 , 7 0 8 , 0 0 0
$ 1 , 2 0 2 , 0 9 9 , 0 0 0
$ 1 , 2 1 9 , 2 8 1 , 0 0 0
$ 1 , 1 7 7 , 6 0 7 , 0 0 0
$ 1 , 2 8 0 , 0 4 2 , 0 0 0
$ 1 , 3 6 5 , 9 0 6 , 0 0 0
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Year

1 9 7 0
1971
1 9 7 2
1 9 7 3
1 9 7 4
1 9 7 5
1 9 7 6
1 9 7 7
1 9 7 8
1 9 7 9
1 9 8 0
1981
19 8 2
1 9 8 3
1 9 8 4
19 8 5
1 9 8 6
1 9 8 7
1 9 8 8
1 9 8 9
1 9 9 0

1 9 7 0
1971
19 7 2
1 9 7 3
1 9 7 4
1 9 7 5
1 9 7 6
1 9 7 7
1 9 7 8
19 7 9
1 9 8 0
1981
1 9 8 2
1 9 8 3
1 9 8 4
1 9 8 5
1 9 8 6
1 9 8 7
1 9 8 8
1 9 8 9
1 9 9 0

3 4 5

Fruit Total
Bearing A cres  P roduc tion  T o n s  Dollars
T rees  H a rv es ted  Unit (0 0 0 's )  Per Acre Per Unit

9 2 0 ,0 0 0 1 1 ,4 0 0 lbs. 4 2 , 0 0 0 1 .8 4 $ 0 ,1 0 1
9 5 0 ,0 0 0 1 1 ,6 0 0 lbs. 4 7 ,0 0 0 2 .0 3 $ 0 ,0 9 6
9 7 0 ,0 0 0 1 1 ,7 0 0 lbs. 5 6 ,0 0 0 2 .3 9 $ 0 ,0 9 8
9 8 0 ,0 0 0 1 1 ,5 0 0 lbs. 3 4 ,0 0 0 1 .4 8 $ 0 ,1 4 0
9 8 0 ,0 0 0 1 1 ,8 0 0 lbs. 5 6 ,0 0 0 2 .3 7 $ 0 ,1 8 0
9 8 0 ,0 0 0 1 2 ,1 0 0 lbs. 6 2 ,0 0 0 2 .5 6 $ 0 .1 1 8
9 8 0 ,0 0 0 1 1 ,6 0 0 lbs. 2 7 ,0 0 0 1 .1 6 $ 0 ,1 8 6
9 0 0 ,0 0 0 1 0 ,9 0 0 lbs. 5 0 ,0 0 0 2 .2 9 $ 0 ,2 0 5
8 5 0 ,0 0 0 1 0 ,2 0 0 lbs. 7 5 ,0 0 0 3 .6 8 $ 0 ,2 2 9
7 7 5 ,0 0 0 9 ,3 0 0 lbs. 5 4 ,0 0 0 2 .9 0 $ 0 ,2 0 4
7 0 0 ,0 0 0 8 ,4 0 0 lbs. 5 8 ,0 0 0 3 .4 5 $ 0 ,1 7 7
6 7 5 ,0 0 0 8 ,1 0 0 lbs. 4 6 ,0 0 0 2 .8 4 $ 0 ,1 8 8
6 2 5 ,0 0 0 7 ,5 0 0 lbs. 6 2 ,0 0 0 4 .1 3 $ 0 ,1 9 9
6 4 0 ,0 0 0 7 ,7 0 0 lbs. 3 6 ,0 0 0 2 .3 4 $ 0 ,2 3 0
6 7 0 ,0 0 0 8 ,0 0 0 lbs. 6 6 ,0 0 0 4 .1 3 $ 0 ,2 1 2
7 0 0 ,0 0 0 8 ,2 0 0 lbs. 6 2 ,0 0 0 3 .7 8 $ 0 ,2 5 0
7 4 0 ,0 0 0 8 ,6 0 0 lbs. 4 0 ,0 0 0 2 .3 3 $ 0 ,2 8 8
7 8 0 ,0 0 0 9 ,1 0 0 lbs. 6 4 ,0 0 0 3 .5 2 $ 0 ,2 8 8
8 1 0 ,0 0 0 9 ,4 0 0 lbs. 5 6 ,0 0 0 2 .9 8 $ 0 ,3 2 9
8 4 0 ,0 0 0 9 ,7 0 0 lbs. 5 0 ,0 0 0 2 .5 8 $ 0 ,2 3 4
8 6 0 ,0 0 0 9 ,9 0 0 lbs. 3 2 ,0 0 0 1 .62 $ 0 ,2 5 6

1 ,5 5 0 ,0 0 0 1 6 ,1 0 0 lbs. 7 5 ,0 0 0 2 .3 3 $ 0 ,0 7 2
1 ,6 0 0 ,0 0 0 1 6 ,5 0 0 lbs. 8 2 ,0 0 0 2 .4 8 $ 0 ,0 5 8
1 ,5 3 0 ,0 0 0 1 5 ,6 0 0 lbs. 1 0 ,0 0 0 0 .3 2 $ 0 ,1 0 7
1 ,4 3 0 ,0 0 0 1 4 ,3 0 0 lbs. 5 0 ,0 0 0 1 .7 5 $ 0 ,1 1 5
1 ,3 5 0 ,0 0 0 1 3 ,5 0 0 lbs. 7 0 ,0 0 0 2 .5 9 $ 0 .1 1 7
1 ,2 6 0 ,0 0 0 1 2 ,7 0 0 lbs. 6 5 ,0 0 0 2 .5 6 $ 0 ,1 3 4
1 ,2 0 0 ,0 0 0 1 1 ,9 0 0 lbs. 4 0 ,0 0 0 1 .6 8 $ 0 ,1 4 1
1 ,0 0 0 ,0 0 0 9 ,9 0 0 lbs. 5 5 ,0 0 0 2 .7 8 $ 0 ,1 5 6

7 0 0 ,0 0 0 6 ,9 0 0 lbs. 6 0 ,0 0 0 4 .3 5 $ 0 ,1 6 0
5 0 0 ,0 0 0 4 ,9 0 0 lbs. 3 5 ,0 0 0 3 .5 7 $ 0 ,1 9 4
4 5 0 ,0 0 0 4 ,4 0 0 lbs. 4 0 ,0 0 0 4 .5 5 $ 0 ,1 9 2
4 2 5 ,0 0 0 4 ,1 0 0 lbs. 3 5 ,0 0 0 4 .2 7 $ 0 ,1 9 2
5 0 0 ,0 0 0 4 , 7 0 0 lbs. 5 0 ,0 0 0 5 .3 2 $ 0 ,2 0 9
5 7 0 ,0 0 0 5 ,3 0 0 lbs. 3 5 ,0 0 0 3 .3 0 $ 0 ,2 1 5
6 6 0 ,0 0 0 5 ,9 0 0 lbs. 4 5 ,0 0 0 3.81 $ 0 ,1 7 1
7 2 0 ,0 0 0 6 ,3 0 0 lbs. 5 5 ,0 0 0 4 .3 7 $ 0 ,2 0 9
7 9 0 ,0 0 0 6 ,6 0 0 lbs. 5 0 ,0 0 0 3 .7 9 $ 0 ,1 7 7
8 7 5 ,0 0 0 7 ,3 0 0 lbs. 6 0 ,0 0 0 4 .11 $ 0 ,161
9 2 5 ,0 0 0 7 ,7 0 0 lbs. 4 5 ,0 0 0 2 .9 2 $ 0 ,1 7 8
9 5 0 ,0 0 0 7 ,9 0 0 lbs. 5 5 ,0 0 0 3 .4 8 $ 0 ,191
9 7 5 ,0 0 0 8 ,0 0 0 lbs. 4 5 ,0 0 0 2.81 $ 0 ,1 7 8
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Year

’lum s Fruit Total Value of
Bearing A cres Production Tons Dollars Production
Trees H arves ted Unit (0 0 0 's ) P er  Acre Per Unit (0 0 0 's )

1 9 7 0 6 5 0 ,0 0 0 6 ,8 0 0 lbs. 2 3 ,0 0 0 1 .69 $ 0 ,6 4 0 $ 1 ,4 7 2
1971 6 6 5 ,0 0 0 7 ,0 0 0 lbs. 4 0 ,0 0 0 2 .8 6 $ 0 ,3 6 0 $ 1 ,4 4 0
1 9 7 2 6 7 5 ,0 0 0 7 ,1 0 0 lbs. 2 8 ,0 0 0 1 .9 7 $ 0 ,6 9 5 $ 1 ,9 4 6
1 9 7 3 6 8 0 ,0 0 0 7 ,2 0 0 lbs. 3 6 ,0 0 0 2 .5 0 $ 0 ,6 1 5 $ 2 ,2 1 4
1 9 7 4 6 9 5 ,0 0 0 7 ,3 0 0 lbs. 3 2 ,0 0 0 2 .1 9 $ 0 ,8 7 5 $ 2 ,8 0 0
1 9 7 5 7 0 0 ,0 0 0 7 ,4 0 0 lbs. 4 0 ,0 0 0 2 .7 0 $ 0 ,5 9 5 $ 2 ,3 8 0
1 9 7 6 6 0 0 ,0 0 0 6 ,4 0 0 lbs. 3 2 ,0 0 0 2 .5 0 $ 0 ,6 6 5 $ 2 ,1 2 8
1 9 7 7 5 0 0 ,0 0 0 5 ,4 0 0 lbs. 2 8 ,0 0 0 2 .5 9 $ 0 ,7 0 5 $ 1 ,9 7 4
1 9 7 8 4 5 0 ,0 0 0 4 , 8 0 0 lbs. 4 8 ,0 0 0 5 .0 0 $ 0 ,6 9 0 $ 3 ,3 1 2
1 9 7 9 4 0 0 ,0 0 0 4 ,2 0 0 lbs. 2 8 ,0 0 0 3 .3 3 $ 1 .0 3 5 $ 2 ,8 9 8
1 9 8 0 3 5 0 ,0 0 0 3 ,7 0 0 lbs. 2 5 ,0 0 0 3 .3 8 $ 1 .0 4 0 $ 2 ,6 0 2
1981 3 0 0 ,0 0 0 3 ,1 0 0 lbs. 3 2 ,0 0 0 5 .1 6 $ 0 ,7 0 0 $ 2 ,2 3 7
1 9 8 2 2 7 5 ,0 0 0 2 ,8 0 0 lbs. 2 0 ,0 0 0 3 .5 7 $ 1 ,2 8 0 $ 2 ,5 6 5
1 9 8 3 2 8 0 ,0 0 0 2 ,8 0 0 lbs. 2 4 ,0 0 0 4 .2 9 $ 0 ,9 8 5 $ 2 ,3 6 6
1 9 8 4 3 0 0 ,0 0 0 2 ,9 0 0 lbs. 2 4 ,0 0 0 4 .1 4 $ 1 ,3 8 0 $ 3 ,3 1 0
1 9 8 5 3 1 5 ,0 0 0 3 ,0 0 0 lbs. 2 2 ,0 0 0 3 .6 7 $ 1 ,4 9 5 $ 3 ,2 8 5
1 9 8 6 3 3 5 ,0 0 0 3 ,2 0 0 lbs. 2 2 ,0 0 0 3 .4 4 $ 1 .2 1 5 $ 2 ,6 6 8
1 9 8 7 3 4 5 ,0 0 0 3 ,3 0 0 lbs. 2 8 ,0 0 0 4 .2 4 $ 0 ,6 7 5 $ 1 ,6 2 4
1 9 8 8 3 6 5 ,0 0 0 3 ,5 0 0 lbs. 2 2 ,0 0 0 3 .1 4 $ 0 ,9 9 0 $ 2 ,1 7 3
1 9 8 9 3 7 5 ,0 0 0 3 ,6 0 0 lbs. 2 6 ,0 0 0 3.61 $ 0 ,8 7 5 $2 ,281
1 9 9 0 3 9 0 ,0 0 0 3 ,7 0 0 lbs. 1 2 ,0 0 0 1 .62 $ 1 .4 8 0 $ 1 ,7 7 8

TOTAL

1 9 7 0  1 5 6 ,3 0 0  $ 5 8 ,5 6 5
1971 1 5 6 ,1 0 0  $ 6 4 ,1 4 5
1 9 7 2  1 5 4 ,0 0 0  $6 7 ,8 9 1
1 9 7 3  1 4 9 ,0 0 0  $ 8 4 ,8 6 7
1 9 7 4  1 4 5 ,6 0 0  $ 1 1 1 ,2 3 1
1 9 7 5  1 4 2 ,5 0 0  $ 7 9 ,2 5 1
1 9 7 6  1 3 1 ,1 0 0  $ 8 1 ,6 7 7
1 9 7 7  1 2 0 ,4 0 0  $ 1 2 2 ,6 9 2
1 9 7 8  1 0 9 ,9 0 0  $ 1 7 1 ,6 2 2
1 9 7 9  1 0 5 ,3 0 0  $ 1 3 7 ,8 6 4
1 9 8 0  1 0 4 ,3 0 0  $ 1 2 0 ,6 3 2
1981 1 0 1 ,9 0 0  $ 1 3 3 ,5 4 0
1 9 8 2  1 0 0 ,9 0 0  $ 1 3 1 ,6 7 2
1 9 8 3  1 0 2 ,5 0 0  $ 1 3 1 ,3 8 8
1 9 8 4  1 0 5 ,3 0 0  $ 1 4 5 ,6 6 6
1 9 8 5  1 0 8 ,8 0 0  $ 1 6 9 ,5 3 2
1 9 8 6  1 1 2 ,1 0 0  $ 1 3 1 ,0 6 4
1 9 8 7  1 1 6 ,0 0 0  $ 1 4 3 ,0 2 8
1 9 8 8  1 1 7 ,5 0 0  $ 1 4 9 ,4 0 8
1 9 8 9  1 1 8 ,9 0 0  $ 1 4 1 ,4 0 3
1 9 9 0  1 1 9 ,0 0 0  $ 1 3 9 ,1 9 8
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Commodity

A sp a ra g u s

C arro ts

Total
A cres Production Dollars Value of

Year H arves ted Unit (0 0 0 's ) Yield Per Unit Production

1 9 7 0 1 2 ,4 0 0 Cwt. 198 1 6 .0 $ 2 1 .0 0 $ 4 ,1 5 8 ,0 0 0
1971 1 3 ,5 0 0 Cwt. 189 1 4 .0 $ 2 4 .2 0 $ 4 ,5 7 3 ,8 0 0
19 7 2 1 4 ,5 0 0 Cwt. 2 1 8 1 5 .0 $ 2 7 .0 0 $ 5 ,8 8 6 ,0 0 0
19 7 3 1 5 ,4 0 0 Cwt. 2 4 6 1 6 .0 $ 2 8 .9 0 $ 7 ,1 0 9 ,4 0 0
1 9 7 4 1 7 ,0 0 0 Cwt. 2 5 5 1 5 .0 $ 3 3 .7 0 $ 8 ,5 9 3 ,5 0 0
1 9 7 5 1 7 ,8 0 0 C w t. 196 1 1 .0 $ 2 4 .3 0 $ 4 ,7 6 2 ,8 0 0
1 9 7 6 1 8 ,0 0 0 Cwt. 18 0 1 0 .0 $ 3 3 .0 0 $ 5 ,9 4 0 ,0 0 0
19 7 7 1 9 ,0 0 0 Cwt. 2 0 9 1 1 .0 $ 4 4 .6 0 $ 9 ,3 2 1 ,4 0 0
1 9 7 8 1 9 ,5 0 0 Cw t. 2 5 4 1 3 .0 $ 5 6 .7 0 $ 1 4 ,4 0 1 ,8 0 0
19 7 9 1 9 ,5 0 0 Cw t. 2 5 4 1 3 .0 $ 6 1 .2 0 $ 1 5 ,5 4 4 ,8 0 0
1 9 8 0 1 9 ,5 0 0 Cw t. 2 3 4 1 2 .0 $ 5 1 .3 0 $ 1 2 ,0 0 4 ,2 0 0
1981 1 9 ,0 0 0 Cwt. 171 9 .0 $ 6 2 .5 0 $ 1 0 ,6 8 7 ,5 0 0
19 8 2 2 1 ,3 7 1 Cwt. 2 2 3 1 0 .4 $ 6 3 .5 8 $ 1 4 ,1 5 2 ,9 3 7
19 8 3 2 2 ,0 3 0 Cwt. 2 2 3 10.1 $ 6 7 .3 9 $ 1 5 ,0 5 9 ,3 8 2
19 8 4 1 9 ,2 0 0 C w t. 2 3 0 1 2 .0 $ 5 7 .9 0 $ 1 3 ,3 1 7 ,0 0 0
19 8 5 1 9 ,2 0 0 Cwt. 2 3 0 1 2 .0 $ 5 8 .4 0 $ 1 3 ,4 3 2 ,0 0 0
1 9 8 6 2 0 ,5 0 0 Cwt. 2 4 6 1 2 .0 $ 5 8 .2 0 $ 1 4 ,31  7 ,2 0 0
19 8 7 2 2 ,0 0 0 Cwt. 2 4 2 1 1 .0 $ 5 8 .6 0 $ 1 4 ,1 8 1 ,2 0 0
1 9 8 8 2 2 ,5 0 0 C w t. 2 4 8 1 1 .0 $ 5 9 .0 0 $ 1 4 ,6 3 2 ,0 0 0
1 9 8 9 2 3 ,0 0 0 C w t. 2 5 3 1 1 .0 $ 5 8 .4 0 $ 1 4 ,7 7 5 ,2 0 0
1 9 9 0 2 3 ,5 0 0 Cwt. 2 5 9 1 1 .0 $ 5 6 .7 0 $ 1 4 ,6 8 5 ,3 0 0

1 9 7 0 4 ,8 0 0 Cwt. 1 ,1 0 4 2 3 0 $ 4 .8 3 $ 5 ,3 3 2 ,3 2 0
1971 5 ,2 0 0 Cwt. 1 ,2 2 2 2 3 5 $ 6 .9 0 $ 8 ,4 3 1 ,8 0 0
1972 4 , 8 0 0 C w t. 1 ,0 0 8 2 1 0 $ 7 .5 3 $ 7 ,5 9 0 ,2 4 0
1 9 7 3 6 , 1 0 0 C w t. 1 ,5 2 4 2 5 0 $ 7 .1 2 $ 1 0 ,8 5 0 ,8 8 0
1 9 7 4 6 ,0 0 0 Cwt. 1 ,3 2 7 221 $ 9 .0 5 $ 1 2 ,0 0 9 ,3 5 0
19 7 5 5 ,8 0 0 Cwt. 1 ,1 3 3 1 9 5 $ 8 .2 7 $ 9 ,3 6 9 ,9 1 0
1 9 7 6 6 ,0 0 0 C w t. 1 ,641 2 7 4 $ 7 .7 0 $ 1 2 ,6 3 5 ,7 0 0
1 9 7 7 5 ,6 0 0 C w t. 1 ,301 2 3 2 $ 9 .8 3 $ 1 2 ,7 8 8 ,8 3 0
1 9 7 8 6 ,1 0 0 Cwt. 1 ,6 1 4 2 6 5 $ 9 .6 9 $ 1 5 ,6 3 9 ,6 6 0
1 9 7 9 6 , 6 0 0 C w t. 1 ,7 1 3 2 6 0 $ 7 .8 8 $ 1 3 ,4 9 8 ,4 4 0
1 9 8 0 5 ,6 0 0 Cwt. 1 ,3 4 0 2 3 9 $ 1 1 .7 0 $ 1 5 ,6 7 8 ,0 0 0
1981 5 ,6 0 0 Cwt. 1 ,3 1 6 2 3 5 $ 9 .4 3 $ 1 2 ,4 0 9 ,8 8 0
19 8 2 6 ,7 0 0 Cwt. 1 ,7 0 9 2 5 5 $ 7 .5 3 $ 1 2 ,8 6 8 ,7 7 0
1 9 8 3 7 ,2 0 0 C w t. 1 ,6 5 6 2 3 0 $ 1 1 .2 0 $ 1 8 ,5 4 7 ,2 0 0
19 8 4 7 ,5 0 0 Cwt. 2 ,0 2 5 2 7 0 $ 1 0 .1 0 $ 2 0 ,4 5 2 ,5 0 0
1 9 8 5 6 ,4 0 0 Cwt. 1 ,6 6 4 2 6 0 $ 9 .7 6 $ 1 6 ,2 4 0 ,6 4 0
1 9 8 6 3 , 7 0 0 C w t. 9 2 5 2 5 0 $ 9 .9 3 $ 9 ,1 8 5 ,2 5 0
1 9 8 7 7 ,0 0 0 Cwt. 1 ,9 2 5 2 7 5 $ 7 .3 6 $ 1 4 ,1 6 8 ,0 0 0
1 9 8 8 6 ,7 0 0 Cwt. 1 ,7 0 9 2 5 5 $ 1 2 .5 0 $ 2 1 ,3 6 2 ,5 0 0
19 8 9 6 ,8 0 0 Cwt. 1 ,6 6 6 2 4 5 $ 8 .4 3 $ 1 4 ,0 4 4 ,3 8 0
1 9 9 0 6 ,7 0 0 Cwt. 1 ,8 7 6 2 8 0 $ 9 .2 0 $ 1 7 ,2 5 9 ,2 0 0
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Commodity

Cauliflower

Celery

Total
A cres Production Dollars Value of

Year H arvested Unit (0 0 0 's ) Yield Per Unit Production

1 9 7 0 1 ,2 0 0 Cwt. 79 6 6 $ 6 .7 0 $ 5 2 9 ,3 0 0
1971 8 0 0 Cwt. 4 9 61 $ 1 3 .0 0 $ 6 3 7 ,0 0 0
1 9 7 2 8 0 0 Cwt. 44 5 5 $ 1 1 .7 5 $ 5 1 7 ,0 0 0
1 9 7 3 9 3 0 Cwt. 3 8 41 $ 1 5 .6 9 $ 5 9 6 ,2 2 0
1 9 7 4 1 ,0 0 0 Cwt. 51 51 $ 1 4 .7 0 $ 7 4 9 ,7 0 0
1 9 7 5 1 ,1 0 0 Cwt. 4 9 4 5 $ 1 4 .5 0 $ 7 1 0 ,5 0 0
1 9 7 6 7 0 0 Cwt. 3 9 5 6 $ 2 2 .0 0 $ 8 5 8 ,0 0 0
1 9 7 7 1 ,0 0 0 Cwt. 5 0 5 0 $ 1 6 .6 0 $ 8 3 0 ,0 0 0
1 9 7 8 1 ,1 0 0 Cwt. 5 5 5 0 $ 2 8 .5 0 $ 1 ,5 6 7 ,5 0 0
1 9 7 9 1 ,1 0 0 Cwt. 77 7 0 $ 2 7 .7 0 $ 2 ,1 3 2 ,9 0 0
1 9 8 0 1 ,0 0 0 Cwt. 5 0 5 0 $ 3 6 .5 0 $ 1 ,8 2 5 ,0 0 0
1981 1 ,2 0 0 Cwt. 74 62 $ 3 8 .6 0 $ 2 ,8 5 6 ,4 0 0
19 8 2 1 ,5 0 0 Cwt. 87 58 $ 2 9 .5 0 $ 2 ,5 6 6 ,5 0 0
1 9 8 3 1 ,4 0 0 Cwt. 77 55 $ 3 5 .3 0 $ 2 ,7 1 8 ,1 0 0
1 9 8 4 1 ,5 0 0 Cwt. 98 6 5 $ 3 5 .1 0 $ 3 ,4 3 9 ,8 0 0
19 8 5 1 ,5 0 0 Cwt. 9 8 6 5 $ 3 3 .9 0 $ 3 ,3 2 2 ,2 0 0
1 9 8 6 7 0 0 Cwt. 3 9 5 6 $ 3 9 .5 0 $ 1 ,5 4 0 ,5 0 0
1 9 8 7 1 ,2 0 0 Cwt. 72 6 0 $ 2 8 .8 0 $ 2 ,0 7 3 ,6 0 0
1 9 8 8 1 ,1 0 0 Cwt. 61 55 $ 3 9 .0 0 $ 2 ,3 7 9 ,0 0 0
1 9 8 9 1 ,2 0 0 Cwt. 72 6 0 $ 3 3 .0 0 $ 2 ,3 7 6 ,0 0 0
1 9 9 0 1 ,0 0 0 Cwt. 70 7 0 $ 3 9 .4 0 $ 2 ,7 5 8 ,0 0 0

1 9 7 0 2 ,3 0 0 Cwt. 8 7 4 3 8 0 $ 5 .9 8 $ 5 ,2 2 6 ,5 2 0
1971 2 ,4 0 0 Cwt. 8 8 8 3 7 0 $ 6 .6 5 $ 5 ,9 0 5 ,2 0 0
19 7 2 2 ,3 0 0 Cwt. 7 9 4 3 4 5 $7 .01 $ 5 ,5 6 5 ,9 4 0
1 9 7 3 2 ,3 0 0 Cwt. 1 ,041 4 5 3 $ 7 .8 8 $ 8 ,2 0 3 ,0 8 0
1 9 7 4 2 ,5 0 0 Cwt. 1 ,0 7 4 4 3 0 $7 .01 $ 7 ,5 2 8 ,7 4 0
1 9 7 5 2 ,4 0 0 Cwt. 9 0 5 3 7 7 $ 7 .8 4 $ 7 ,0 9 5 ,2 0 0
1 9 7 6 2 ,3 0 0 Cwt. 1 ,0 1 6 4 4 2 $ 8 .5 2 $ 8 ,6 5 6 ,3 2 0
1 9 7 7 2 ,4 0 0 Cwt. 1 ,0 7 4 4 4 8 $ 8 .2 4 $ 8 ,8 4 9 ,7 6 0
1 9 7 8 2 ,3 0 0 Cwt. 9 3 6 4 0 7 $ 1 4 .1 0 $ 1 3 ,1 9 7 ,6 0 0
1 9 7 9 2 ,6 0 0 Cwt. 1 ,1 5 3 4 4 3 $ 9 .5 2 $ 1 0 ,9 7 6 ,5 6 0
1 9 8 0 3 ,1 0 0 Cwt. 1 ,3 8 7 4 4 7 $ 9 .2 9 $ 1 2 ,8 8 5 ,2 3 0
1981 3 ,2 0 0 Cwt. 1 ,4 4 0 4 5 0 $ 1 1 .0 0 $ 1 5 ,8 4 0 ,0 0 0
1 9 8 2 3 ,3 0 0 Cwt. 1 ,551 4 7 0 $ 1 0 .6 0 $ 1 6 ,4 4 0 ,6 0 0
1 9 8 3 3 ,5 0 0 Cwt. 1 ,2 9 5 3 7 0 $ 1 2 .7 0 $ 1 6 ,4 4 6 ,5 0 0
1 9 8 4 3 ,9 0 0 Cwt. 1 ,5 6 0 4 0 0 $ 9 .8 7 $ 1 5 ,3 9 7 ,2 0 0
1 9 8 5 3 ,2 0 0 Cwt. 1 ,3 1 2 4 1 0 $ 1 0 .6 0 $ 1 3 ,9 0 7 ,2 0 0
1 9 8 6 2 ,6 0 0 Cwt. 1 ,0 4 0 4 0 0 $ 1 4 .0 0 $ 1 4 ,5 6 0 ,0 0 0
1 9 8 7 3 ,1 0 0 Cwt. 1 ,1 4 7 3 7 0 $ 1 1 .5 0 $ 1 3 ,1 9 0 ,5 0 0
1 9 8 8 3 ,1 0 0 Cwt. 1 ,1 7 8 3 8 0 $ 1 3 .7 0 $ 1 6 ,1 3 8 ,6 0 0
1 9 8 9 2 ,8 0 0 Cwt. 1 ,0 6 4 3 8 0 $ 1 3 .3 0 $14 ,1  5 1 ,2 0 0
1 9 9 0 3 ,0 0 0 Cwt. 1 ,2 9 0 4 3 0 $ 9 .9 9 $ 1 2 ,8 8 7 ,1 0 0
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Commodity

S traw berr ies

S n ap  Beans 
Process ing

Total
A cres Production Dollars Value of

Year H arv es ted Unit (0 0 0 's ) Yield Per Unit Production

1 9 7 0 5 , 8 0 0 Cwt. 2 5 5 4 4 $ 2 0 .1 0 $ 5 ,1 2 5 ,5 0 0
1971 5 , 2 0 0 C w t. 2 5 0 4 8 $ 2 0 .2 0 $ 5 ,0 5 0 ,0 0 0
1 9 7 2 4 ,0 0 0 C w t. 2 1 2 5 3 $ 2 4 .6 0 $ 5 ,2 1 5 ,2 0 0
1 9 7 3 3 ,4 0 0 C w t. 1 5 0 4 4 $ 3 1 .5 0 $ 4 ,7 2 5 ,0 0 0
1 9 7 4 3 ,1 0 0 Cwt. 177 5 7 $ 3 1 .1 0 $ 5 ,5 0 4 ,7 0 0
1 9 7 5 3 , 0 0 0 Cwt. 195 6 5 $ 3 2 .7 0 $ 6 ,3 7 6 ,5 0 0
1 9 7 6 2 , 9 0 0 Cwt. 2 3 2 8 0 $ 3 4 .0 0 $ 7 ,8 8 8 ,0 0 0
19 7 7 2 , 8 0 0 Cwt. 196 7 0 $ 3 2 .0 0 $ 6 ,2 7 2 ,0 0 0
1 9 7 8 2 , 8 0 0 C w t. 2 1 0 7 5 $ 3 8 .0 0 $ 7 ,9 8 0 ,0 0 0
1 9 7 9 2 , 8 0 0 Cwt. 196 7 0 $ 5 1 .2 0 $ 1 0 ,0 3 5 ,2 0 0
1 9 8 0 2 , 7 0 0 C w t. 1 7 6 6 5 $ 4 7 .5 0 $ 8 ,3 6 0 ,0 0 0
1981 2 , 7 0 0 C w t. 176 6 5 $ 4 7 .1 0 $ 8 ,2 8 9 ,6 0 0
1 9 8 2 2 ,7 0 0 Cwt. 2 1 6 8 0 $ 5 3 .1 0 $ 1 1 ,4 6 9 ,6 0 0
1 9 8 3 2 , 7 0 0 Cwt. 162 6 0 $ 5 1 .9 0 $ 8 ,4 0 7 ,8 0 0
1 9 8 4 2 , 7 0 0 Cwt. 189 7 0 $ 3 7 .4 0 $ 7 ,0 6 8 ,6 0 0
1 9 8 5 2 ,5 0 0 C w t. 163 6 5 $ 3 8 .7 0 $ 6 ,3 0 8 ,1 0 0
1 9 8 6 2 ,4 0 0 Cwt. 144 6 0 $ 4 4 .2 0 $ 6 ,3 6 4 ,8 0 0
1 9 8 7 2 ,4 0 0 Cwt. 144 6 0 $ 4 7 .1 0 $ 6 ,7 8 2 ,4 0 0
1 9 8 8 2 , 3 0 0 Cwt. 127 5 5 $ 4 7 .9 0 $ 6 ,0 8 3 ,3 0 0
1 9 8 9 2 ,2 0 0 Cwt. 117 5 3 $ 4 9 .0 0 $ 5 ,7 3 3 ,0 0 0
1 9 9 0 2 ,2 0 0 Cwt. 1 43 6 5 $ 5 0 .5 0 $ 7 ,2 2 1 ,5 0 0

1 9 7 0 1 0 ,1 0 0 Tons 2 0 1 .9 8 $ 9 5 $ 1 ,8 9 4 ,0 0 0
1971 1 2 ,4 0 0 T ons 25 2 .0 2 $91 $ 2 ,2 7 4 ,5 4 0
19 7 2 1 4 ,4 0 0 Tons 3 6 2 .5 0 $ 9 7 $ 3 ,4 8 4 ,8 0 0
1 9 7 3 1 8 ,3 0 0 Tons 4 7 2 .5 5 $ 1 0 2 $ 4 ,7 5 8 ,3 0 0
1 9 7 4 1 3 ,8 0 0 T o n s 3 6 2 .5 8 $ 1 2 4 $ 4 ,4 1 4 ,4 0 0
1 9 7 5 1 3 ,1 0 0 Tons 3 0 2 .2 9 $ 1 2 9 $ 3 ,8 7 0 ,0 0 0
1 9 7 6 1 4 ,0 0 0 Tons 3 0 2 .1 7 $ 1 2 2 $ 3 ,7 0 8 ,8 0 0
19 7 7 1 6 ,8 0 0 T ons 41 2 .4 6 $ 1 2 5 $ 5 ,1 6 2 ,5 0 0
1 9 7 8 1 6 ,4 0 0 Tons 3 4 2 .1 0 $ 1 4 8 $ 5 ,0 9 8 ,6 0 0
1 9 7 9 1 7 ,3 0 0 Tons 3 6 2 .0 8 $ 1 6 2 $ 5 ,8 2 8 ,7 6 0
1 9 8 0 1 3 ,7 0 0 Tons 3 8 2 .8 0 $ 1 5 6 $ 5 ,9 7 4 ,8 0 0
1981 1 4 ,3 0 0 T ons 3 6 2 .5 3 $ 1 6 0 $ 5 ,7 9 2 ,0 0 0
19 8 2 1 4 ,2 0 0 Tons 3 7 2 .5 8 $ 1 4 5 $ 5 ,3 0 7 ,0 0 0
1 9 8 3 1 4 ,8 0 0 Tons 41 2 .8 0 $ 1 4 4 $ 5 ,9 6 1 ,6 0 0
1 9 8 4 1 7 ,5 0 0 Tons 49 2 .8 0 $ 1 3 6 $ 6 ,6 6 4 ,0 0 0
1 9 8 5 1 8 ,7 0 0 Tons 4 9 2 .6 0 $ 1 5 8 $ 7 ,6 7 8 ,8 0 0
1 9 8 6 1 7 ,6 0 0 Tons 42 2 .4 0 $ 1 4 3 $ 6 ,0 3 4 ,6 0 0
19 8 7 1 9 ,5 0 0 T ons 43 2 .2 0 $ 1 4 9 $ 6 ,3 9 2 ,1 0 0
1 9 8 8 2 1 ,0 0 0 T ons 3 8 1 .8 0 $ 1 7 5 $ 6 ,6 1 5 ,0 0 0
19 8 9 2 1 , 5 0 0 Tons 62 2 .9 0 $ 1 6 6 $ 1 0 ,3 4 1 ,8 0 0
1 9 9 0 2 7 ,0 0 0 Tons 8 0 2 .9 5 $ 1 7 0 $ 1 3 ,5 4 0 ,5 0 0
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Commodity

C u cu m b ers
P rocess ing

T o m a to e s
P rocess ing

Total
A cres  Production Dollars Value of

Year H a rves ted  Unit ( 0 0 0 ’s) Yield Per Unit Production

1 9 7 0 2 3 ,2 0 0 T ons 104 4 .4 8 $ 1 0 0 $ 1 0 ,3 5 3 ,4 2 0
1971 2 4 ,5 0 0 T ons 8 3 3 .3 8 $ 9 2 $ 7 ,6 1 7 ,6 0 0
1 9 7 2 2 6 ,0 0 0 T ons 9 8 3 .7 6 $ 8 6 $ 8 ,3 9 1 ,2 4 0
1 9 7 3 2 6 ,4 0 0 T ons 107 4 .0 7 $ 8 8 $ 9 ,4 7 7 ,0 9 0
1 9 7 4 2 7 ,4 0 0 T ons 1 1 6 4 .2 3 $ 1 2 5 $ 1 4 ,4 8 7 ,5 0 0
1 9 7 5 2 7 ,6 0 0 T ons 129 4 .6 8 $ 1 2 4 $ 1 6 ,0 2 0 ,8 0 0
1 9 7 6 2 5 ,5 0 0 T ons 103 4 .0 5 $ 1 1 2 $ 1 1 ,5 6 9 ,6 0 0
1 9 7 7 2 4 ,5 0 0 T ons 114 4 .6 5 $ 1 0 9 $ 1 2 ,4 2 6 ,0 0 0
1 9 7 8 2 6 ,5 0 0 T ons 126 4 .7 5 $ 1 2 0 $ 1 5 ,1 2 0 ,0 0 0
1 9 7 9 2 5 ,5 0 0 T ons 118 4 .6 2 $ 1 3 2 $ 1 5 ,5 5 0 ,9 2 0
1 9 8 0 1 8 ,9 0 0 T ons 105 5 .5 6 $ 1 2 5 $ 1 3 ,1 3 5 ,0 0 0
1981 1 5 ,5 0 0 T ons 101 6 .5 0 $ 1 3 5 $ 1 3 ,6 0 1 ,2 5 0
19 8 2 2 3 ,7 1 0 T ons 124 5 .2 3 $ 1 3 7 $ 1 6 ,9 7 9 ,7 7 5
1 9 8 3 2 3 ,5 1 3 T ons 1 2 6 5 .3 7 $141 $ 1 7 ,7 4 6 ,5 9 0
19 8 4 2 1 ,3 0 0 T ons 1 1 8 5 .5 2 $ 1 4 7 $ 1 7 ,2 7 2 ,5 0 0
1 9 8 5 2 4 ,0 0 0 T ons 134 5 .6 0 $ 1 5 8 $ 2 1 ,2 3 5 ,2 0 0
1 9 8 6 2 4 ,0 0 0 T ons 139 5 .8 0 $ 1 4 6 $ 2 0 ,3 2 3 ,2 0 0
1 9 8 7 2 4 ,0 0 0 T ons 161 6 .7 0 $ 1 3 9 $ 2 2 ,3 5 1 ,2 0 0
1 9 8 8 2 3 ,0 0 0 T ons 127 5 .5 0 $ 1 5 6 $ 1 9 ,7 3 4 ,0 0 0
1 9 8 9 2 4 ,5 0 0 T ons 147 6 .0 0 $ 1 6 8 $ 2 4 ,6 9 6 ,0 0 0
1 9 9 0 2 4 ,0 0 0 T ons 142 5 .9 0 $ 1 6 7 $ 2 3 ,6 4 7 ,2 0 0

1 9 7 0 3 ,3 0 0 T ons 55 16 .7 $ 3 6 .9 0 $ 2 ,0 3 5 ,0 3 5
1971 4 ,3 0 0 T ons 6 5 15.1 $ 3 7 .3 0 $ 2 ,4 2 6 ,3 6 5
1 9 7 2 4 ,0 0 0 T ons 54 13 .4 $ 3 7 .5 0 $ 2 ,0 1 0 ,0 0 0
1 9 7 3 3 ,6 0 0 T ons 5 3 14 .8 $ 4 3 .4 0 $ 2 ,3 1 7 ,5 6 0
1 9 7 4 5 ,3 0 0 Tons 6 0 11 .4 $ 6 9 .3 0 $ 4 ,1 8 5 ,7 2 0
1 9 7 5 4 ,4 0 0 T ons 6 3 1 4 .4 $ 6 4 .0 0 $ 4 ,0 5 1 ,2 0 0
1 9 7 6 4 ,0 0 0 T ons 7 5 1 8 .6 $ 6 5 .2 0 $ 4 ,8 5 7 ,4 0 0
1 9 7 7 4 ,1 0 0 T ons 64 15 .5 $ 6 5 .8 0 $ 4 ,1 7 8 ,3 0 0
1 9 7 8 4 ,5 0 0 T ons 81 1 8 .0 $ 6 7 .3 0 $ 5 ,4 6 4 ,7 6 0
1 9 7 9 5 ,6 0 0 T ons 101 18.1 $ 6 8 .3 0 $ 6 ,9 2 6 ,9 8 6
1 9 8 0 6 ,0 0 0 T ons 74 12 .3 $ 7 2 .9 0 $ 5 ,3 6 5 ,4 4 0
1981 6 ,2 0 0 T ons 1 1 8 19.1 $ 8 6 .0 0 $ 1 0 ,1 7 3 ,8 0 0
19 8 2 9 ,7 0 0 T ons 2 0 5 21.1 $ 9 2 .6 0 $ 1 8 ,9 4 5 ,9 6 0
1 9 8 3 9 ,2 0 0 T ons 1 8 3 1 9 .9 $ 8 4 .0 0 $ 1 5 ,3 7 2 ,0 0 0
1 9 8 4 7 ,4 0 0 T ons 1 7 4 2 3 .5 $ 8 4 .0 0 $ 1 4 ,6 0 7 ,6 0 0
1 9 8 5 6 ,6 0 0 T ons 1 6 6 2 5 .2 $ 8 0 .0 0 $ 1 3 ,3 0 4 ,0 0 0
1 9 8 6 5 ,4 0 0 T ons 1 33 2 4 .7 $ 7 6 .0 0 $ 1 0 ,1 3 0 ,8 0 0
1 9 8 7 5 ,0 0 0 T ons 1 1 9 2 3 .7 $ 6 9 .2 0 $ 8 ,2 0 0 ,2 0 0
1 9 8 8 5 ,2 0 0 T ons 112 2 1 .6 $ 6 8 .2 0 $ 7 ,6 5 8 ,8 6 0
1 9 8 9 5 ,4 0 0 T ons 1 33 2 4 .6 $ 7 2 .8 0 $ 9 ,6 6 7 ,8 4 0
1 9 9 0 5 ,7 0 0 T ons 1 7 0 2 9 .8 $ 7 5 .5 0 $ 1 2 ,8 2 4 ,4 3 0
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C om m odity  

S w e e t  Corn

Lettuce

Total
A cres Production Dollars Value of

Year H arves ted  Unit ( 0 0 0 ’s) Yield Per Unit Production

1 9 7 0 1 2 ,7 0 0 Cwt. 1 ,0 1 6 8 0 $ 3 .1 3 $ 3 ,1 8 0 ,0 8 0
1971 1 2 ,0 0 0 Cwt. 8 7 6 7 3 $ 4 .6 0 $ 4 ,0 2 9 ,6 0 0
1 9 7 2 1 2 ,2 0 0 Cwt. 8 5 4 7 0 $ 4 .1 6 $ 3 ,5 5 2 ,6 4 0
1 9 7 3 1 2 ,1 0 0 Cwt. 781 6 5 $ 5 .3 5 $ 4 ,1 7 8 ,3 5 0
1 9 7 4 1 2 ,0 0 0 Cwt. 6 1 7 51 $ 7 .8 5 $ 4 ,8 4 3 ,4 5 0
1 9 7 5 1 2 ,0 0 0 C w t. 7 2 8 61 $5.71 $ 4 ,1 5 6 ,8 8 0
1 9 7 6 1 2 ,3 0 0 Cwt. 701 5 7 $ 7 .3 3 $ 5 ,1 3 8 ,3 3 0
1 9 7 7 1 2 ,3 0 0 Cwt. 7 7 5 6 3 $ 7 .0 7 $ 5 ,4 7 9 ,2 5 0
1 9 7 8 1 1 ,7 0 0 Cwt. 7 0 2 6 0 $ 9 .2 8 $ 6 ,5 1 4 ,5 6 0
1 9 7 9 1 1 ,5 0 0 C w t. 6 6 7 5 8 $ 8 .2 8 $ 5 ,5 2 2 ,7 6 0
1 9 8 0 1 1 ,5 0 0 Cwt. 771 6 7 $ 8 .9 2 $ 6 ,8 7 7 ,3 2 0
1981 1 2 ,0 0 0 C w t. 7 3 2 61 $ 9 .8 4 $ 7 ,2 0 2 ,8 8 0
1 9 8 2 1 3 ,0 0 0 Cwt. 8 5 8 6 6 $8.81 $ 7 ,5 5 8 ,9 8 0
1 9 8 3 1 2 ,8 0 0 Cwt. 8 9 6 7 0 $ 1 1 .1 0 $ 9 ,9 4 5 ,6 0 0
1 9 8 4 1 2 ,3 0 0 Cwt. 8 0 0 6 5 $ 1 0 .8 0 $ 8 ,6 4 0 ,0 0 0
1 9 8 5 1 2 ,0 0 0 Cwt. 7 8 0 6 5 $ 1 2 .4 0 $ 9 ,6 7 2 ,0 0 0
1 9 8 6 1 1 ,7 0 0 Cwt. 7 0 2 6 0 $ 1 0 .5 0 $ 7 ,3 7 1 ,0 0 0
1 9 8 7 1 1 ,5 0 0 Cwt. 7 1 3 6 2 $ 1 0 .2 0 $ 7 ,2 7 2 ,6 0 0
1 9 8 8 9 , 0 0 0 Cwt. 5 4 0 6 0 $ 1 6 .9 0 $ 9 ,1 2 6 ,0 0 0
1 9 8 9 1 1 ,8 0 0 Cwt. 8 0 2 6 8 $ 1 7 .5 0 $ 1 4 ,0 3 5 ,0 0 0
1 9 9 0 1 2 ,5 0 0 Cwt. 7 8 8 6 3 $ 1 4 .3 0 $ 1 1 ,2 6 8 ,4 0 0

1 9 7 0 1 ,5 0 0 Cwt. 2 6 3 175 $ 6 .1 4 $ 1 ,6 1 4 ,8 2 0
1971 1 ,6 0 0 Cwt. 3 2 8 2 0 5 $ 6 .2 7 $ 2 ,0 5 6 ,5 6 0
1 9 7 2 1 ,5 0 0 Cwt. 2 5 5 1 7 0 $ 5 .7 6 $ 1 ,4 6 8 ,8 0 0
1 9 7 3 1 ,4 0 0 C w t. 2 7 3 1 9 5 $ 7 .6 8 $ 2 ,0 9 6 ,6 4 0
1 9 7 4 1 ,5 0 0 Cwt. 2 6 3 175 $ 8 .6 0 $ 2 ,2 6 1 ,8 0 0
1 9 7 5 1 ,3 0 0 Cwt. 195 1 5 0 $ 9 .6 7 $ 1 ,8 8 5 ,6 5 0
1 9 7 6 1 ,4 0 0 Cwt. 2 3 8 1 7 0 $ 1 3 .9 0 $ 3 ,3 0 8 ,2 0 0
1 9 7 7 1 ,3 0 0 Cwt. 2 6 0 2 0 0 $ 9 .6 0 $ 2 ,4 9 6 ,0 0 0
1 9 7 8 1 ,3 0 0 C w t. 2 8 6 2 2 0 $ 1 3 .7 0 $ 3 ,9 1 8 ,2 0 0
1 9 7 9 1 ,4 0 0 Cwt. 2 8 0 2 0 0 $ 2 2 .0 0 $ 6 ,1 6 0 ,0 0 0
1 9 8 0 1 ,2 0 0 Cwt. 2 5 2 2 1 0 $ 1 9 .3 0 $ 4 ,8 6 3 ,6 0 0
1981 1 ,2 0 0 Cwt. 2 5 8 2 1 5 $ 1 8 .0 0 $ 4 ,6 4 4 ,0 0 0
1 9 8 2 1 ,5 0 0 Cwt. 3 7 5 2 5 0 $ 1 3 .8 0 $5,1 7 5 ,0 0 0
1 9 8 3 1 ,2 0 0 C w t. 2 2 8 1 9 0 $ 1 5 .0 0 $ 3 ,4 2 0 ,0 0 0
1 9 8 4 1 ,1 0 0 Cwt. 2 5 9 2 3 5 $ 1 5 .7 0 $ 4 ,0 6 6 ,3 0 0
1 9 8 5 1 ,2 0 0 Cwt. 3 0 0 2 5 0 $ 1 7 .5 0 $ 5 ,2 5 0 ,0 0 0
1 9 8 6 1 ,2 0 0 Cw t. 2 4 0 2 0 0 $ 1 6 .7 0 $ 4 ,0 0 8 ,0 0 0
1 9 8 7 1 ,0 0 0 Cwt. 2 1 5 2 1 5 $ 2 0 .2 0 $ 4 ,3 4 3 ,0 0 0
1 9 8 8 8 0 0 C w t. 1 4 0 175 $ 1 8 .9 0 $ 2 ,6 4 6 ,0 0 0
1 9 8 9 1 ,1 0 0 Cwt. 2 0 9 190 $ 2 0 .4 0 $ 4 ,2 6 3 ,6 0 0
1 9 9 0 9 0 0 Cwt. 2 0 7 2 3 0 $ 2 2 .3 0 $ 4 ,6 1 6 ,1 0 0
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Commodity

M ushroom s

TOTAL

Area
H arvested

Year 1 ,0 0 0  Sq. Unit
Ft.

1 9 7 0
1971
19 7 2
19 7 3
19 7 4
19 7 5
19 7 6
1 9 7 7
1 9 7 8
19 7 9
1 9 8 0
1981 7 ,3 6 3 ,0 0 0 lbs.
1982 5 ,2 9 2 ,0 0 0 lbs.
1983 5 , 9 1 1 ,0 0 0 lbs.
1 9 8 4 4 ,7 0 9 ,0 0 0 lbs.
19 8 5 4 ,5 0 4 ,0 0 0 lbs.
19 8 6 4 ,0 6 0 ,0 0 0 lbs.
1 9 8 7 4 ,4 0 0 ,0 0 0 lbs.
1 9 8 8 4 ,2 7 9 ,0 0 0 lbs.
1 9 8 9 4 ,4 9 8 ,0 0 0 lbs.
1 9 9 0 4 ,0 1 0 ,0 0 0 lbs.

A cres

Total
Production

(0 0 0 's ) Yield
Dollars 

Per Unit
Value of

Production

2 1 ,2 2 1 2 .8 8 $ 0 .7 7 $ 1 6 ,3 1 8 ,9 4 9
1 9 ,0 4 4 3 .6 0 $0 .71 $ 1 3 ,4 4 5 ,0 6 4
1 8 ,8 6 5 3 .1 9 $ 0 .8 3 $ 1 5 ,6 5 7 ,9 5 0
1 7 ,5 0 6 3 .7 2 $ 0 .9 4 $ 1 6 ,3 6 8 ,1 1 0
19 ,501 4 .3 3 $ 0 .8 4 $ 1 6 ,2 8 3 ,3 3 5
2 0 ,1 7 1 4 .9 7 $ 0 .8 3 $ 1 6 ,7 6 2 ,1 0 1
2 0 ,3 0 6 4 .6 2 $ 0 .8 7 $ 1 7 ,7 2 7 ,1 3 8
2 3 ,3 5 9 5 .4 6 $ 0 .8 9 $ 2 0 ,7 1 9 ,4 3 3
2 2 ,5 1 2 5 .0 0 $ 0 .9 2 $ 2 0 ,6 6 6 ,0 1 6
1 9 ,4 0 8 4 .8 4 $ 1 .0 2 $ 1 9 ,7 9 6 ,1 6 0

1 9 7 0
1971
1972
1 9 7 3
1 9 7 4
1975
1 9 7 6
19 7 7
19 7 8
1979
1 9 8 0
1981
1982
1 9 8 3
1984
1 9 8 5
1 9 8 6
1987
1 9 8 8
1 9 8 9
1 9 9 0

88,100
9 1 ,9 0 0
9 5 .0 0 0  

1 0 0 ,7 3 0  
1 0 0 ,9 0 0

9 9 ,6 0 0
9 8 .8 0 0

1 0 1 .4 0 0
1 0 3 .7 0 0  
1 0 5 ,2 0 0

9 3 .8 0 0
9 2 .0 0 0  
6 4 ,1 0 0  
6 4 ,4 0 0

1 0 6 .4 0 0  
1 0 6 ,3 0 0

9 8 ,5 0 0
1 0 7 .1 0 0
1 0 5 .1 0 0
1 1 0 .7 0 0
1 1 6 .4 0 0

$ 4 8 ,0 8 9 ,9 9 5  
$ 5 3 ,7 7 1 ,5 6 5  
$ 6 2 ,6 4 0 ,8 6 0  
$ 7 3 ,9 5 9 ,8 2 0  
$ 8 0 ,6 9 7 ,8 6 0  
$ 7 6 ,3 9 9 ,0 4 0  
$ 8 9 ,3 2 3 ,8 5 0  
$ 8 8 ,2 0 1 ,0 4 0  

$ 1 0 8 ,9 5 4 ,2 8 0  
$ 1 1 2 ,9 2 4 ,1 2 6  
$ 1 1 5 ,1 2 6 ,5 9 0  
$ 1 2 4 ,0 4 9 ,8 1 0  
$ 1 0 1 ,1 7 2 ,2 1 0  
$ 1 2 2 ,3 1 9 ,4 0 0  
$ 1 4 0 ,0 1 0 ,5 0 0  
$ 1 3 0 ,0 1 8 ,1 4 0  
$ 1 1 5 ,0 6 5 ,8 5 0  
$ 1 2 2 ,9 6 8 ,4 0 0  
$ 1 3 0 ,2 7 3 ,2 6 0  
$ 1 3 8 ,1 5 7 ,0 2 0  
$ 1 4 2 ,3 4 2 ,7 3 0



Appendix B 
Regression Results for Chapter  IV 

Trend Analysis



Appendix B 
Regression Results for Chapter IV 

Estimated Trends: Linear (L) and Exponential (E)189

General O verview  T rend  F un c t io n  R£

N u m b e r  of  Farm s: (L) NF, = 8 2 , 3 1 0  - 1 ,4 0 9 T  .9 4 6 5
N u m b e r  of  Farm s: (E) NF, = 8 3 , 3 7 8  x 0 . 9 7 9 3 T .9 606*

Land in F a rm s: <L) LF, = 1 2 , 4 2 4 , 7 6 2  - 8 2 , 3 3 8 T  . 8 0 1 6
Land in F a rm s: (E) LF, = 1 2 , 4 3 4 , 9 2 9  x 9 9 3 0 T .8 095*

A v e ra g e  S ize  of  Farm s: (L) ASF, = 1 4 7 .8  + 2 . 4 0 7 4 T  .9 8 5 2
A v e ra g e  S ize  of  Farm s: (E) ASF, = 1 4 9 .1  x 1 . 0 1 3 9 T .9 860*

Field Crop O verview  

Tota l

V alue of  P rod u c t io n :  (L) 
Value of  P rod u c t io n :  (E)

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  <E>

Barley

V alue of  P rod u c t io n :  (L) 
V alue of P ro d u c t io n :  (E)

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

Q u an t i ty  P ro d u c e d :  (L) 
Q u an t i ty  P ro d u c e d :  (E)

Yield: (L)
Yield: (E)

Price: (L)
Price: (E)

VP, = 5 8 7 , 6 7 6 , 9 1 8  + 5 0 , 0 5 4 , 0 8 3 T  
VP, = 5 7 3 , 1 3 8 , 7 0 0  x 1 . 0 5 7 0 T

AH, = 5 , 9 1 7 , 7 2 8  + 5 7 ,0 1 5 T  
AH, = 5 , 8 8 9 , 0 8 0  x 1 . 0 0 9 2 T

VP, = 9 1 0 ,0 2 1  + 2 3 8 . 7 6 5 T  
VP, = 1 , 1 8 8 , 9 2 6  x 1 . 0 8 9 8 T

AH, = 1 4 ,0 2 9  + 1 .4 3 9 T  
AH, = 1 6 ,9 4 7  x 1 . 0 4 7 4 T

QP, = 5 7 4 , 3 6 7  + 9 1 , T 
QP, = 7 8 2 , 3 9 4  x 1 , 0 5 6 8 T

Y, = 4 5 . 5  + 0 . 5 4 0 3 T  
Y, = 4 5 . 9  x 1 . 0 0 9 4 T

P, = 1 .81  + 0 . 0 4 5 5 T  
P, = 1 .5 2  x 1 .0 3 1  2 T

.6 269*

. 4 5 9 8

.2676*

.2 4 7 9

.8073*

.6 0 6 6

.6 7 7 1

. 7 0 4 5 '

. 5 8 7 4

.5926*

.1730*

. 1 6 3 6

.1195*  

. 0 1 1 5

189 Note: the linear or exponential equations with the (*) designation, represent 
the calculated "best fit" correlation coefficient R2 for each commodity category, and 
the "best fit" trend utilized in the graphical analysis chapter four.
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Com  for Grain Trend Function

Value of Production: (L)
Value of Production: (E)

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

Q u a n t i ty  P ro d u c e d :  (L) 
Q u a n t i ty  P ro d u c e d :  (E)

Yield: (L)
Yield: (E)

Price: (L>
Price: (E)

VP, = 2 7 3 , 7 4 5 , 6 8 8  + 1 4 , 7 2 1 , 3 3 8 T  .2627 '
VP, = 2 3 6 , 0 7 3 , 7 7 7  x 1 . 0 4 7 8 T . 1 1 1 9

AH, = 1 , 9 4 3 , 8 4 8  + 2 0 .6 9 4 T  . 0 9 0 9 '
AH, = 1 , 8 9 9 , 1 1 9  x 1 . 0 1 0 5 T . 0 6 8 9

QP, = 1 3 7 , 5 1 0 , 4 0 0  + 5 , 2 2 9 , 1 19 T  .3 008*
QP, = 1 3 5 , 6 1 1 , 0 6 4  x 1 . 0 2 9 1 T . 2 4 6 2

Y, = 7 0 .5  + 1 .6 4 5 5 T  . 4 5 5 1 '
Y, = 7 1 . 4  x 1 . 0 1 8 5 T . 4 5 1 5

P, = 1 .8 8  + 0 . 0 2 9 0 T  . 0 9 8 1 '
P, = 1 .7 4  x 1 .0 1 8 1 T .0 5 1 1

C orn  S ilage

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

Q u a n t i ty  P ro d u c e d :  (L) 
Q u an t i ty  P ro d u c e d :  (E)

Yield: (L)
Yield: (E)

AH, = 4 2 0 , 2 7 6  - 3 ,7 2 2 T  
AH, = 4 1 7 , 1 4 9  x 0 . 9 9 0 3 T

QP, = 4 , 9 3 7 , 6 6 7  - 2 7 .2 3 4 T  
QP, = 2 4 6 3 .1  x 2 6 . 7 0 T

Y, = 1 1 .7 7  + 0 .0 5 7 1  T 
Y, = 1 1 .7 7  x 1 . 0 0 3 7 T

. 1 5 1 8 '

. 1 4 0 0

. 0 7 5 9 '

. 0 6 5 0

.0 4 3 1  * 

. 0 3 4 7

Dry B ean s

Value of P roduc tion :  (L) 
V alue  of  P rod u c t io n :  (E)

VP, = 1 0 1 , 1 9 6 , 2 0 7  + 1 16 , 5 6 8 T 
VP, = 9 3 , 4 8 9 , 6 1 8  x 1 . 0 0 3 1 T

. 0 0 0 4

. 0 2 5 9 '

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

Q u a n t i ty  P ro d u c e d :  (L) 
Q u a n t i ty  P ro d u ced :  (E)

Yield: (L)
Yield: (E)

AH, = 6 4 2 , 8 5 7  - 1 5 ,8 4 4 T  
AH, = 6 8 9 , 9 8 0  x 0 .9 6 1  9 T

QP, = 6 , 7 7 3 , 1 1 0  - 1 1 0 ,4 9 5 T  
QP, = 7 , 0 0 7 , 9 2 2  x 0 . 9 7 5 4 '

Y, = 1 ,0 0 5 .7  + 1 7 .7 5 T  
Y, = 2 4 6 3 .1  x 1.01 4 0 t

. 6 7 8 1 '

. 6 1 3 7

. 2 1 3 6 '

. 1 6 8 9

. 2 7 9 0 '

. 2 7 5 4

Price: (L) 
Price: (E)

P, = 1 4 .2 6  + 0 . 4 5 2 2 T  
P, = 1 3 .3 4  x 1 . 0 2 8 4 T

. 1 9 0 1 '

. 1 5 5 6
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Hay Trend Function

Value of Production: (L)
Value of Production: (E)

VP, = 3 9 , 4 0 6 , 5 4 8  + 1 5 , 2 7 4 , 3 7 0 T  
VP, = 7 5 , 3 6 3 , 1 6 4  x 1 .0 8 4 3 T

.8963*

. 8 7 0 9

A c re s  H arv es ted :  (L) 
A c re s  H arv es ted :  (E>

AH, = 1 ,2 1 8 .3 8 1  + 1 9 ,8 4 4 T  
AH, = 1 , 2 3 3 , 4 4 6  x 1 . 0 1 3 2 T

.4 1 3 2  

. 4 1 6 7 '

Q u an t i ty  P ro d u c e d :  (LI 
Q u an t i ty  P ro d u c e d :  (E)

QP, = 2 , 5 8 6 , 7 0 0  + 1 3 1 ,7 8 1 T  
QP, = 2 , 7 3 4 , 0 3 9  x 1 . 0 3 3 5 T

.7 1 6 6 '

. 7 0 8 3

Yield: (L) 
Yield: (E)

Y, = 2 . 1 8  + 0 . 0 5 5 4 T  
Y, = 2 .2 2  x 1 . 0 2 0 0 T

. 5 4 0 4 '

. 5 2 7 6

Price: (L) 
Price: (E)

P, = 2 4 . 3 5  + 2 . 2 9 2 9 T  
P, = 2 7 .4 1  x 1 , 0 5 0 0 T

. 6 9 9 9 '

.6 8 2 1

O a ts

Value of P roduc tion :  (L) 
V alue of  P roduc tion :  (E)

VP, = 2 4 , 5 3 0 , 2 2 6  + 2 3 7 . 1 3 2 T  
VP, = 2 3 , 2 1 5 , 5 2 2  x 1 . 0 0 9 5 T

. 0 2 9 0

. 0 5 5 9 '

A c re s  H arv es ted :  (L) 
A c re s  H a rv e s te d :  (E)

AH, = 4 1 4 , 4 5 2  - 6 .6 9 5 T  
AH, = 4 2 2 , 6 1 2  x , 9 7 8 9 T

. 3 9 0 8 '

. 3 7 0 7

Q u a n t i ty  P ro d u ced :  (L) 
Q u a n t i ty  P ro d u ced :  (E)

QP, = 2 2 , 2 4 6 , 0 7 1  - 2 5 8 , 3 1 8T 
QP, = 2 2 , 9 8 1 , 6 7 6  x , 9 8 1 2 T

.1 0 9 6 '

. 0 6 3 7

Yield: (L) 
Yield: (E)

V,
Y.

5 3 .9  + 0 . 2 3 3 8 T  
5 4 .4  x 1 . 0 0 2 3 T

.0 3 2 5 '

. 0 1 8 5

Price: (L) 
Price: (E)

P, = 1 .0 5  + 0 . 0 3 6 2 T  
P, = 1 .01 x 1 , 0 2 8 8 T

. 2 5 2 9 '

. 2 0 4 8

All P o ta to e s

V alue  o f  P roduc tion :  (L) 
V alue of P roduc tion :  (E)

VP, = 2 8 , 4 8 7 , 7 8 9  + 2 , 4 8 6 , 0 7 6 T  
VP, = 3 0 , 7 9 4 , 4 9 9  x 1 , 0 5 0 2 T

. 7 3 1 0 '  

.6 8 1 1

A c re s  H arv es ted :  (L) 
A c re s  H arv es ted :  (E)

AH, = 4 1 , 2 9 4  + 2 7 5 T  
AH, = 4 1 , 2 6 0  x 1 . 0 0 5 9 T

.0 9 5 1 '  

. 0 9 0 5

Q u a n t i ty  P ro d u ced :  (L) 
Q u a n t i ty  P ro d u ced :  (E)

QP, = 9 , 1 4 9 , 2 1 9  + 14 0 .8 8 1 T  
QP, = 9 , 1 8 6 , 4 5 8  x 1 . 0 1 2 8 T

.2 2 4 0 '

. 2 1 4 7

Yield: (L) 
Yield: (E)

Price: (L| 
Price: (E)

Y, = 2 2 3 .3  + 1 .4 8 7 0 T  
Y, = 2 2 3 .5  x 1 . 0 0 6 1 T

P, = 3 .3 1  + 0 . 1 7 2 9 T  
P, = 3 .3 5  x 1 .0 3 7 0 T

.3 200*

.3 1 5 9

. 5 2 6 3 '

. 5 0 8 6
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Soy b ean s Trend Function R2

Value of Production: (L)
Value of Production: (E)

VP, = 4 0 , 1 3 6 , 7 1 9  + 10 , 3 3 7 , 9 5 4 T  
VP, = 4 9 , 3 4 6 , 3 5 2  x 1 , 0 9 2 9 T

.7 440*

. 5 2 5 8

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

AH, = 4 8 7 , 5 6 7  + 3 6 ,3 3 4 T  
AH, = 5 1 7 ,2 8 1  x 1 . 0 4 6 2 T

.8185*

.7 4 1 2

Q u an ti ty  P ro d u c e d :  (L) 
Q u a n t i ty  P ro d u c e d :  (E)

Yield: (L)
Yield: (E>

QP, = 9 , 0 3 8 , 0 1 9  + 1 , 5 8 1 , 3 0 1 T 
QP, = 1 1 ,4 3 8 , 9 9 7  x 1 , 0 7 0 2 T

Y, = 2 1 .7  + 0 .6 4 4 2 T  
Y, = 2 2 .1  x 1 , 0 2 3 0 T

.8747*

. 8 0 0 3

. 6 2 8 6

.6314*

Price: (L) 
Price: (E)

P, = 4 . 6 3  + 0 . 0 8 9 6 T  
P, = 4 .3 2  x 0 . 1 1 6 0 T

.1712*  

. 1 1 6 0

S u g a r b e e t s

V alue  of  P roduc tion :  (L) 
V alue  of P roduc tion :  (E)

VP, = 1 6 , 5 8 1 , 0 2 3  + 4 , 0 2 3 , 1 7 8 T  
VP, = 2 3 , 9 7 8 , 8 3 9  x 1 , 0 7 6 8 T

. 8 0 2 6

.8242*

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

AH, = 6 7 , 9 1 4  + 3 .3 5 5 T  
AH, = 7 3 , 6 9 3  x 1 . 0 3 0 5 1

. 7 6 7 8

.8154*

Q u a n t i ty  P ro d u ced :  (L) 
Q u a n t i ty  P ro d u ced :  (E)

QP, = 1 ,2 5 8 ,6 8 1  + 6 6 .8 4 3 T  
QP, = 1 , 3 6 5 , 0 9 4  x 1 , 0 3 2 6 T

. 7 1 4 0

.7575*

Yield: (L) 
Yield: (E)

Y, = 1 8 .6  + 0 .0 3 8 1  T 
Y, = 1 8 .5  x 1 , 0 0 2 0 T

.0234*

. 0 2 1 8

Price: (L) 
Price: (E)

P, = 1 9 .2 8  + 0 . 9 5 7 5 T  
P, = 1 7 .5 7  x 1 .0 4 3 0 T

.3569*

.2 8 3 3

W h e a t

Value of P roduc tion :  (L) 
Value o f  P ro d u c t io n :  (E)

VP, = 6 2 , 6 8 2 , 6 9 6  + 2 , 6 2 8 , 7 0 2 T  
VP, = 5 0 , 1 5 9 , 9 5 0  x 1 . 0 4 5 1 T

.1 788*

. 0 4 8 8

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

AH, = 6 6 7 , 1 1 0  + 1 ,3 3 6 T  
AH, = 6 3 7 , 2 6 6  x 1 . 0 0 3 5 T

. 0 0 2 7

.0 233*

Q u a n t i ty  P ro d u ced :  (L) 
Q u an t i ty  P ro d u ced :  (E)

QP, = 2 3 , 4 2 4 , 3 5 7  + 6 4 4 . 2 1 4 T  
QP, = 2 2 , 6 0 5 , 5 9 6  x 1 , 0 2 3 2 T

.1866*

.1 5 3 4

Yield: (L) 
Yield: (E)

Y, = 3 4 . 8  + 0 . 8 7 2 7 T  
Y, = 3 5 .5  x 1 . 0 1 9 6 T

.5 743*

.5 7 0 5

Price: (L) 
Price: <E)

P, -  2 .4 9  + 0 . 0 4 1 1T 
P, = 2 .2 2  x 1 .021  5 T

.0 9 3 8 *

. 0 3 0 0



3 5 9

Livestock Overview

Total Trend Function Rf

V alue of  P rod u c t io n :  (L) VP, = 6 8 3 , 0 9 1 , 7 2 6  + 3 9 , 2 5 9 , 3 5 1  T . 8 6 8 3 '
V alue of  P roduc tion :  (E) VP, = 7 0 5 , 0 2 4 , 9 9 8  x 1 , 0 4 0 8 T .8 0 9 6

Dairy

V alue  of P ro d u c t io n :  (L) VP, = 3 8 1 , 4 1 4 , 9 8 7  + 4 4 , 6 9 7 , 4 0 3 T  . 7 3 2 5 '
V alue  o f  P ro d u c t io n :  (E) VP, = 3 8 4 , 5 4 8 , 1 7 8  x 1 . 0 4 4 3 T .6 3 1 3

N u m b e r  of  H ead :  <L) NH, = 4 3 9 , 8 8 6  - 4 , 0 2 9 T  .8 7 7 5 '
N u m b e r  o f  H ead :  (E) NH, = 4 4 2 , 3 2 0  x 0 . 9 8 9 7 T .8 6 7 7

Q u a n t i ty  P ro d u ced :  (L) QP, = 4 , 4 9 8 , 9 0 0 , 0 0 0  + 2 2 ,9 1  4 , 7 7 9 T  .6 0 8 5 '
Q u a n t i ty  P ro d u ced :  (E) QP, = 4 , 5 0 7 , 9 6 9 , 0 4 9  x 1 . 0 0 9 1 1 . 6 0 5 4

Yield: (L) 
Yield: (E)

Y, = 9 , 9 6 5  + 2 4 8 T  
Y, = 1 0 ,1 6 3  x 1 .01 9 7 T

.9 3 6 4

. 9 4 4 8 '

Price: (L) 
Price: (E)

P, = 6 .3 5  + 0 . 4 1 6 6 T  
P, = 6 . 5 3  x 1 .0 4 4 2 T

.8 0 0 5 "

.6 9 2 7

H o g s  a n d  Pigs

V alue  o f  P ro d u c t io n :  (L) VP, = 6 9 , 9 7 8 , 7 3 2  + 8 ,7 3 9 ,1  5 7 T  .8 7 7 9
V alue  o f  P ro d u c t io n :  (E) VP, = 8 3 , 3 8 1 , 4 2 0  x 1 . 0 6 0 3 T .8 7 9 3 '

N u m b e r  o f  H ead: (L) NH, = 5 9 3 , 5 1 9  + 3 4 . 1 5 2 T  .6 9 1 7
N u m b e r  of  H ead :  (E) NH, = 6 3 9 , 4 1 7  x 1 , 0 3 5 4 T .7 1 0 8 '

Q u an t i ty  P ro d u c e d :  (L) QP, = 1 8 1 , 4 5 6 , 3 6 6  + 1 6 , 6 3 1 , 7 2 8 T  .8 7 9 3
Q u a n t i ty  P ro d u c e d :  (E) QP, = 2 0 3 , 8 2 6 , 5 8 5  x 1 .0 5 1 0 T . 8 9 0 4 '

Price: (L) P, = 3 9 . 0  + 0 . 4 7 1 4 T  . 1 4 2 3 '
Price: (E) P, = 3 7 . 5  x 1 . 0 1 3 4 T .1 2 0 1

All C a t t le  a n d  C alves

V alue of P ro d u c t io n :  (L) VP, = 1 6 5 , 7 4 9 , 1 5 0  + 4 , 9 5 4 , 4 7 0 T  .6 9 9 6 '
V alue  of  P ro d u c t io n :  (E) VP, = 1 6 7 , 5 4 8 , 7 1 8  x 1 . 0 2 4 3 T .6 9 4 9

N u m b e r  o f  H ead :  (L) 
N u m b e r  o f  H ead: (E)

Q u an t i ty  P ro d u c e d :  (L) 
Q u an t i ty  P ro d u c e d :  (E)

NH, = 2 0 9 , 8 6 2  - 3 ,3 7 3 T  
NH, = 2 1 2 , 8 0 3  x 0 . 9 7 9 8 T

QP, = 4 7 8 , 4 3 0 , 8 5 0  - 2 , 7 6 0 , 4 7 0 T  
QP, = 4 7 6 , 4 3 8 , 9 9 8  x 0 . 9 9 4 1 T

.4 4 6 2 '

. 4 1 7 9

.1 3 3 2 '

. 1 3 1 9

Price: (L) 
Price: (E)

P, = 3 5 . 5  + 2 . 2 3 4 3 T  
P, = 3 7 . 6  x 1 . 0 3 8 4 T

. 4 8 2 6

.4 9 4 2 '
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Beef Trend Function

N u m b e r  o f  H ead: 
N u m b e r  o f  H ead:

Price: (L)
Price: (E)

<L)
(E)

NH, = 2 0 9 , 8 6 2  - 3 .3 7 3 T  
NH, = 2 1 2 , 8 0 3  x 0 . 9 7 9 8 T

P, = 2 7 . 6  + 1 .5 1 9 4 T  
P, = 2 8 . 6  x 1 . 0 3 7 5 T

. 4 4 6 2 ’

. 4 1 7 9

. 7 1 9 1 ’

. 6 8 9 3

S h e e p  a n d  L am b s

V alue of P ro d u c t io n :  (L) 
V alue of  P ro d u c t io n :  (E)

VP, = 3 , 2 3 1 , 5 2 3  + 1 1 2 ,4 4 8 T  
VP, = 3 , 2 6 5 , 9 6 4  x 1 . 0 2 7 2 T

. 4 7 6 2 ’

.4 5 7 1

N u m b e r  o f  H ead : (L) 
N u m b e r  o f  H ead :  (E)

NH, = 2 2 0 , 7 6 7  - 6 ,7 2 3 T  
NH, = 2 1 1 ,8 9 1  x 0 . 9 5 9 3 T

.7 2 2 0

. 7 8 6 6 ’

Q u a n t i ty  P ro d u c e d :  (L) 
Q u a n t i ty  P ro d u c e d :  (E)

QP, = 7 , 9 9 8 , 8 8 9  + 4 1 , 1 9 3 T  
QP, = 7 , 9 7 1 , 0 6 7  x 1 . 0 0 5 1 T

. 1 1 5 4  

. 1 1 6 7 ’

Price: (L) 
Price: (E)

P, = 3 1 . 7  + 1 .9 0 3 8 T  
P, = 3 1 . 9  x 1 , 0 4 2 5 T

. 6 8 7 9 ’

. 5 8 4 3

Layers

Value o f  P rod u c t io n :  (L) 
V alue  o f  P rod u c t io n :  {E>

VP, = 4 7 , 5 2 1 , 2 1 9  + 9 7 4 , 5 4 3 T  
VP, = 4 6 , 2 6 8 , 6 5 4  x 1 , 0 1 9 3 T

. 3 1 0 6 ’

. 2 6 9 6

N u m b e r  o f  H ead :  (L) 
N u m b e r  o f  H ead :  (E)

NH, = 6 , 6 5 1 , 8 6 7  - 2 5 . 9 4 0 T  
NH, = 6 , 6 6 8 , 2 5 3  x 0 . 9 9 5 6 T

. 1 8 1 1 ’ 

. 1 7 6 5

Q u a n t i ty  P ro d u c e d :  (L) 
Q u a n t i ty  P ro d u c e d :  (E)

QP, = 1 , 4 5 5 , 4 0 0 , 0 0 0  + 4 , 8 0 7 , 7 9 2 T  
QP, = 1 , 4 5 4 , 6 4 4 , 8 5 7  x 1 . 0 0 3 1 T

.1112’

. 1 0 9 7

Yield: (L) 
Yield: (E|

Y, = 2 1 7 . 7  + 1 .7 9 0 5 T  
Y, = 2 1 8 .1  x 1 . 0 0 7 5 T

.5 7 0 2

. 5 7 5 5 ’

Price: (L)
Price: (E)

P, = 0 . 3 9 2 6  + 0 . 0 0 6 5 T  
P, = 0 . 3 8 1 7  x 1 .01 6 1 T

. 2 0 6 7 ’

. 1 7 9 2



Chickens

361

Trend Function

Value of Production: (L)
Value of Production: (E)

VP, = 2 , 5 0 5 , 9 4 9  - 2 4 ,7 3 3 T  
VP, = 2 , 4 2 7 , 2 9 9  x 0 . 9 8 9 5 T

. 0 3 5 3 '

. 0 2 3 3

N u m b e r  o f  H ead : (L) 
N u m b e r  of  H ead :  (E)

NH, = 5 , 2 9 7 , 7 4 3  - 1 8 .1 3 2 T  
NH, = 5 , 2 7 8 , 5 0 7  x 0 . 9 9 6 2 T

. 0 3 5 3 '

. 0 2 8 8

Q u a n t i ty  P ro d u c e d :  (L) 
Q u a n t i ty  P ro d u c e d :  (E)

OP, = 2 1 , 7 4 4 , 7 0 6  - 2 2 , 8 8 2 T  
QP, = 2 1 , 7 4 3 , 5 0 7  x 0 . 9 9 8 6 T

. 0 0 3 9 '

. 0 0 1 7

Price: (L) 
Price: (E)

P, = 0 . 0 9 8 6  + 0 . 0 0 0 4 T  
P, = 0 . 0 9 7 0  x 1 , 0 0 3 7 T

.0 1 3 3 '

. 0 0 2 6

Broilers

V alue  o f  P roduc tion :  (L) 
V alue  o f  P rod u c t io n :  (E)

VP, = 1 , 3 5 0 , 2 8 7  - 2 ,0 3 2 T  
VP, = 1 , 1 8 6 , 7 3 6  x 1 , 0 0 5 6 t

. 0 0 0 4

. 0 2 8 9 '

N u m b e r  o f  H ead :  (L) 
N u m b e r  of  H ead : (E)

NH, = 9 0 1 , 6 1 2  + 6 ,5 2 7 T  
NH, = 7 9 9 ,6 9 1  x 1 , 0 1 0 2 T

. 0 0 7 5

. 0 4 3 5 '

Q u a n t i ty  P ro d u ced :  (L) 
Q u a n t i ty  P ro d u c e d :  (E)

QP, = 5 , 0 6 5 , 9 5 6  - 7 2 ,5 0 5 T  
QP, = 4 , 6 0 8 , 0 0 9  x 0 . 9 8 7 6 T

. 0 3 5 2 '

. 0 0 5 3

Price: (L) 
Price: (E)

P, = 0 . 1 9 7 8  + 0 . 0 0 7 5 T  
P, = 0 . 1 9 9 6  x 1 . 0 2 9 5 T

. 7 3 3 7 '

. 6 8 6 9

T u rk e y s

V alue of P rod u c t io n :  (L) 
V alue  of  P rod u c t io n :  (E)

VP, = - 3 5 3 , 5 4 2  + 2 , 3 1 5 ,9 2 9 T  
VP, = 5 , 8 0 8 , 1 9 0  x 1 , 1 2 5 7 t

. 8 9 2 6

.9 3 9 2 '

N u m b e r  o f  H ead :  (L) 
N u m b e r  of  H ead : (E)

NH, = 2 8 8 , 9 0 8  + 1 7 5 ,1 3 8 T  
NH, = 7 3 7 , 5 4 2  x 1 , 0 9 4 3 T

.8 8 4 5

. 9 6 3 2 '

Q u a n t i ty  P ro d u c e d :  (L) 
Q u a n t i ty  P ro d u c e d :  (E>

QP, = 2 ,0 1 4 ,4 5 1  + 5 , 2 0 5 , 7 6 0 T  
QP, = 1 6 , 8 1 8 , 0 9 8  x 1 . 1 0 7 4 T

.8 6 4 2

. 9 6 1 2 '

Price: (L)
Price: (E)

P, = 0 . 3 5 1 2  + 0 . 0 0 6 2 T  
P, = 0 . 3 4 5 4  x 1 .01 6 6 T

. 2 0 1 8

.2 2 5 6 '
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Fruit Overview 

T ota l

V alue  of P roduc tion :  (L) 
V alue  o f  P roduc tion : (E)

A c re s  H arv es ted :  (L) 
A c re s  H a rv e s te d :  (E)

A p p le s

V alue  of  P roduc tion :  (L) 
V alue  of  P roduc tion :  (E)

A c re s  H arv es ted :  (L) 
A c re s  H a rv e s te d :  (E)

N u m b e r  o f  T rees :  (L) 
N u m b e r  of  T rees :  (E)

Q u a n t i ty  P roduced : (L) 
Q u a n t i ty  P roduced : (E)

Yield: (L)
Yield: (E)

Price: (L)
Price: (E)

G ra p e s

V alue  of  P roduc tion :  (L) 
V alue  of  P roduc tion : (E)

A c re s  H arv es ted :  (L) 
A c re s  H a rv e s te d :  (E)

N u m b e r  of  Vines: (L) 
N u m b e r  of  Vines: (E)

Q u a n t i ty  P roduced :  (L) 
Q u a n t i ty  P roduced :  (E)

Yield: (L)
Yield: IE)

Price: (L)
Price: IE)

Trend Function Rz

VP, = 7 2 , 2 6 6 , 4 1 0  + 4 , 3 2 3 , 5 5 6 T  .6 2 7 3 '
VP, = 7 1 , 9 9 1 , 0 7 2  x 1 , 0 4 3 1 t . 5 2 6 6

AH, = 1 4 8 ,1 4 2  - 2 ,31  0 T  . 5 3 1 0
AH, = 1 4 7 ,2 6 7  x 0 . 9 8 2 5 T . 5 6 4 9 '

VP, = 2 6 , 1 2 2 , 9 3 8  + 2 , 6 7 8 , 0 1 4 T  .8 7 1 8 '
VP, = 2 9 , 1 8 1 , 8 0 7  x 1 . 0 5 4 9 T .8 1 2 1

AH, = 5 1 , 6 3 5  - 2 6 4 T  . 1 3 5 9
AH, = 5 1 , 3 5 8  x 0 . 9 9 4 9 T . 1 4 2 3 '

NT, = 2 , 2 6 7 , 6 1 9  + 1 2 5 ,9 7 4 T  .7 7 6 2
NT, = 2 , 4 9 6 , 8 3 6  x 1 , 0 3 2 8 T . 8 2 9 6 '

QP, = 5 9 7 , 2 8 5 , 7 1 4  + 1 5 , 1 8 1 , 8 1 8 T  . 3 0 9 2 '
QP, = 5 9 7 , 4 0 2 , 4 1 7  x 1 , 0 2 0 4 T .3 0 1 2

Y, = 5 . 8 8  + 0 . 1 8 7 6 T  . 3 1 8 6 '
Y, = 5 .8 2  x 1 . 0 2 5 7 T . 2 8 3 3

P, = 0 . 0 5 0 7  + 0 .0 0 2 1  T . 4 6 3 6 '
P, = 0 . 0 4 8 8  x 1 . 0 3 4 1 T . 4 1 3 4

VP, = 6 , 8 8 2 , 1 2 4  + 3 0 2 . 3 6 1 T  . 2 9 4 0 '
VP, = 6 , 4 5 7 , 0 8 6  x 1 , 0 3 5 3 T .2 5 6 3

AH, = 1 6 ,6 8 4  - 2 9 8 T  . 9 5 9 8
AH, = 1 6 ,9 6 7  x 0 . 9 7 8 0 T . 9 6 1 8 '

NV, = 8 , 4 1 6 , 9 0 5  - 1 7 3 .1 8 2 T  . 9 5 2 9 '
NV, = 8 , 6 2 4 , 9 0 3  x 0 . 9 7 3 6 T . 9 5 1 0

QP, = 1 0 0 , 7 4 2 , 8 5 7  - 1 5 8 , 4 4 2 T  . 0 0 1 3
QP, = 9 0 , 1 6 0 , 4 7 9  x 1 , 0 0 3 6 T . 0 4 2 2 '

Y, = 2 .9 2  + 0 . 0 7 7 0 T  . 1 8 3 6 '
Y, = 2 . 6 6  x 1 ,0 2 6 2 T . 1 4 6 3

P, = 0 . 7 2 2 3  + 0 . 0 2 8 0 T  . 5 8 7 1 '
P, = 0 . 7 3 0 7  x 1 .0 2 9 3 7 . 5 6 6 2
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P each es Trend Function

Value of Production: (L)
Value of Production: (E)

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

N u m b e r  o f  T rees :  (L) 
N u m b e r  of  T rees :  (E)

Q u a n t i ty  P ro d u c e d :  (L) 
Q u a n t i ty  P ro d u c e d :  (E)

Yield: (L)
Yield: (E)

VP, = 4 , 7 3 6 , 7 0 0  + 2 6 6 . 9 2 3 T  
VP, = 4 , 2 3 5 , 8 9 3  x 1 , 0 4 7 9 T

AH, = 1 4 ,6 0 0  - 5 0 3 T  
AH, = 1 4 ,0 0 7  x 0 . 9 5 2 6 T

NT, = 1 , 3 8 3 , 4 7 6  - 3 9 , 3 6 4 T  
NT, = 1 , 2 9 8 , 9 6 9  x 0 . 9 6 4 9 T

QP, = 5 6 , 3 7 6 , 1 9 0  - 5 4 9 ,3 5 1  T 
QP, = 4 6 , 6 7 9 , 6 0 1  x 1 , 0 0 0 7 T

Y, = 2 .0 5  + 0 . 1 0 4 0 T  
Y, = 1 .6 7  x 1 . 0 5 0 5 T

Price: <l_) 
Price: (E>

P, = 0 . 0 9 7 4  + 0 . 0 0 5 5 T  
P, = 0 . 0 9 4 0  x 1 , 0 4 4 0 T

P ea rs

V alue  of P roduc tion :  (L) 
V alue  of P ro d u c t io n :  (E)

VP, = 2 , 0 0 9 , 2 0 0  - 2 2 ,4 3 4 T  
VP, = 2 , 0 6 4 , 5 9 0  x 0 . 9 8 2 1 1

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

AH, = 1 0 ,2 6 1  - 5 2 7 T  
AH, = 1 2 ,5 1 8  x 0 . 8 8 5 6 T

N u m b e r  o f  T rees :  (L) 
N u m b e r  of T rees :  (E)

NT, = 9 7 1 , 2 6 7  - 4 9 . 6 7 8 T  
NT, = 1 , 1 7 1 , 5 6 6  x 0 . 8 8 7 4 T

Q u a n t i ty  P ro d u ced :  <L) 
Q u a n t i ty  P ro d u ced :  (E)

QP, = 3 3 , 7 3 3 , 3 3 3  - 1 ,2 3 1 , 1 6 9 T  
QP, = 3 6 , 1 5 5 , 1 8 5  x 0 . 9 3 8 9 T

Yield: (L) 
Yield: (E)

Y, = 1 .3 2  + 0 . 1 6 5 5 T  
Y, = 1 .4 4  x 1 . 0 6 0 2 T

Price: (L)
Price: (E)

P, = 0 . 5 5 7 2  + 0 . 0 3 7 5 T  
P, = 0 .5 5 5 1  x 1 .0 4 7 3 T

Bl

.4978*

.3 8 6 2

.5 5 6 7

.6 0 6 0 '

. 4 0 0 7

.4 2 7 9 '

. 0 4 5 6 '

. 0 4 5 5

.3 0 7 9 '  

. 1 1 3 8

.6 1 0 4 '

.4 5 8 2

.0 8 8 9 '

. 0 4 1 4

.8 2 7 6

.9 1 8 5 '

. 8 2 2 6

. 9 1 3 5 ’

.6 2 1 1  

.6 6 3 2 '

.4 2 8 8 '

.3 3 2 5

.7 5 1 1  * 

.6 4 4 1
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Prunes and Plum s Trend Function

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

V P ,  =  2 , 1 2 9 , 2 3 3  + 2 0 , 5 1 6 T  
V P ,  =  2 , 0 5 4 , 1 9 8  x  1 . 0 0 9 9 T

A c r e s  H a rv e s te d :  (L) 
A c r e s  H a rv e s te d :  (E)

A H ,  =  7 , 4 5 5  - 2 4 8 T  
A H ,  =  7 , 7 2 9  x 0 . 9 5 0 4 T

N u m b e r  o f  T re e s :  (L) 
N u m b e r  o f  T re e s :  (E)

N T ,  =  6 9 4 , 0 0 0  - 2 1 . 3 3 8 T  
N T ,  =  7 0 6 , 5 2 6  x 0 . 9 5 6 7 T

Q u a n t i ty  P ro d u c ed :  (L) 
Q u a n t i t y  P ro d u c e d :  (E)

QP, =  3 6 , 5 6 1 , 9 0 5  - 7 6 1 , 0 3 9 T  
QP, =  3 7 , 3 7 7 , 8 6 2  x 0 . 9 7 1 2 T

Y ie ld :  (L) 
Y ie ld :  (E>

Y, =  2 . 5 0  + 0 . 0 6 5 7 T  
Y, =  2 . 4 2  x 1 . 0 2 1  8 T

Price: (L) 
Price: (E)

P, =  0 . 5 2 0 0  + 0 . 0 3 4 9 T  
P, =  0 . 5 4 5 2  x 1 .0 4 1  4 T

S w e e t  C h err ies

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

VP , =  5 , 0 0 6 , 1 4 3  +  4 6 0 , 9 3 5 T  
V P , =  5 , 1 6 6 , 2 1 4  x 1 . 0 5 3 1 T

A c r e s  H a rv e s te d :  (L) 
A c r e s  H a rv e s te d :  (E)

A H ,  =  1 1 , 7 9 4  - 1 7 7 T  
A H ,  =  1 1 , 7 9 8  x 0 . 9 8 2 6 T

N u m b e r  o f  T re e s :  (L) 
N u m b e r  o f  T re e s :  (E)

N T ,  =  9 6 3 , 2 8 6  - 1 2 . 5 7 1 T  
N T ,  =  9 6 1 , 1 8 5  x 0 . 9 8 5 2 T

Q u a n t i t y  P ro d u c ed :  (L) 
Q u a n t i t y  P ro d u c ed :  (E)

QP, =  4 9 , 4 6 1 , 9 0 5  + 1 5 7 , 1 4 3 T  
QP, =  4 7 , 9 7 7 , 1 5 7  x 1 , 0 0 3 0 T

Y ie ld :  (L) 
Yie ld :  (E)

Y, =  2 . 1 1  + 0 . 0 5 2 3 T  
Y, =  2 . 0 3  x 1 . 0 2 0 8 T

Price: (L)
Price: (E)

P, =  0 . 0 9 8 9  +  0 . 0 0 9 2 T  
P, =  0 . 1 0 8 0  x  1 . 0 5 2 2 T

Hi

. 6 8 5 5

. 7 3 0 2 ’

. 7 4 0 0

. 7 8 0 8 '

. 6 8 5 5

. 7 3 0 2 '

. 3 4 3 8 '

. 3 0 7 9

. 1 6 7 1 '

. 1 2 0 6

. 4 6 4 8 '

. 4 3 0 7

. 4 0 8 4 ’

. 3 3 5 8

. 4 9 5 9 '

. 5 1 9 1

. 3 8 8 2  

. 4 0 7 1 '

. 0 0 6 0

. 0 2 2 5 '

. 1 4 5 8 '

. 1 0 4 9

. 7 8 1 8 '

. 7 2 8 5
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Tart Cherries Trend Function

V alue o f Production: (L)
Value o f  Production: (E)

A c r e s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E>

N u m b e r  o f  T re e s :  (L) 
N u m b e r  o f  T re e s :  (E)

Q u a n t i t y  P ro d u c ed :  (L) 
Q u a n t i t y  P ro d u c e d :  (E)

Y ie ld :  (L)
Y ie ld :  (E)

Price: (L)
Price: (E)

VP , =  2 5 , 3 8 0 , 0 7 1  +  6 1 7 , 2 4 0 T  
V P , =  2 1 , 8 4 3 , 8 3 7  x 1 , 0 2 7 6 T

A H ,  =  3 5 , 7 1 3  - 2 9 3 T  
A H ,  =  3 5 , 3 3 7  x 0 . 9 9 1 7 T

N T ,  =  2 , 9 7 0 , 7 1 4  +  1 1 , 1 0 4 T  
N T ,  =  2 , 9 6 1 , 6 7 9  x 1 . 0 0 3 4 T

QP, =  1 5 3 , 1 9 0 , 4 7 6  + 1 , 4 1 5 , 5 8 4 T  
QP, =  1 4 6 , 2 9 8 , 9 9 9  x 1 . 0 0 8 1 T

Y, =  2 . 1 3  + 0 . 0 4 3 0 T  
Y, =  2 . 0 7  x 1 . 0 1 6 5 T

P, =  0 . 1 9 7 2  + 0 . 0 0 2 6 T  
P, =  0 . 1 5 3 2  x 1 . 0 2 0 0 T

V egetab le  O verview  

T o ta l

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

A c r e s  H a rv e s te d :  (L) 
A c r e s  H a rv e s te d :  IE)

A s p a r a g u s

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

A c r e s  H a rv e s te d :  (L) 
A c r e s  H a rv e s te d :  (E)

Q u a n t i t y  P ro d u c e d :  (L) 
Q u a n t i t y  P ro d u c e d :  (E)

VP , =  5 6 , 3 7 5 , 0 1 5  + 4 , 5 7 3 , 7 2 2 T  
VP , =  5 9 , 4 2 0 , 5 3 7  x 1 , 0 4 9 9 T

A H ,  =  9 2 , 6 4 8  +  8 4 4 . 8 T  
A H ,  =  9 2 , 8 3 0  x  1 , 0 0 8 3 T

V P , =  4 , 8 0 2 , 4 7 7  + 5 6 5 , 7 2 9 T  
VP , =  5 , 1 1 0 , 4 1 8  x 1 . 0 6 4 0 T

A H ,  =  1 3 , 9 4 5  +  4 5 6 . 9 T  
A H ,  =  1 4 , 1 5 1  x 1 , 0 2 5 7 T

QP, =  2 0 3 . 6  +  2 . 0 9 2 9 T  
QP, =  2 0 2 . 6  x 1 . 0 0 9 6 T

Y ie ld :  (L) 
Yie ld :  (E)

Y, =  1 4 . 4 6  - 0 . 2 0 8 4 T  
Y, =  1 4 . 3 2  x  0 . 9 8 4 2 T

Price: (L) 
Price: (E)

P, =  2 4 . 6 6  +  2 . 1 1 5 9 T  
P, =  2 5 . 2 3  x 1 . 0 5 4 0 T

E !

. 0 8 5 6 *

. 0 0 9 3

. 2 0 7 3

. 2 1 8 0 *

. 0 3 7 1 *

. 0 3 6 7

. 0 2 6 7 *

. 0 0 0 9

. 0 9 8 9 '

. 0 7 8 2

. 0 1 4 2

. 0 9 5 5 '

. 8 1 7 3 '

. 7 1 0 3

. 5 3 5 0 '

. 5 3 4 0

. 7 3 4 1 *

. 5 9 7 1

. 8 5 1 4 *

. 8 1 9 2

. 2 3 3 9

. 2 3 4 6 *

. 4 1 7 5

. 4 3 2 6 *

. 7 0 0 5 *

. 5 5 2 2
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Carrots (Dual Purpose) Trend Function

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

A c r e s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

Q u a n t i t y  P ro d u c e d :  (L) 
Q u a n t i t y  P ro d u c e d :  (E)

Y ie ld :  (L)
Y ie ld :  (E)

VP , =  8 , 1 7 2 , 0 5 5  + 4 7 0 . 7 8 0 T  
VP , =  8 , 2 4 1 , 2 9 2  x 1 . 0 4 0 0 T

A H ,  =  5 , 2 5 6  +  7 1 . 6 T  
A H ,  =  5 , 2 7 7  x 1 .0 1  1 3 T

QP, =  1 , 1 7 0  +  2 9 . 6 T  
QP, =  1 , 1 7 9  x 1 . 0 1 9 8 T

Y, =  2 2 3 . 7  +  2 . 0 2 4 0 T  
Y, =  2 2 3 . 4  x 1 . 0 0 8 5 T

. 4 9 9 1 ‘ 

. 4 4 0 9

. 2 3 7 1  * 

. 2 2 6 9

. 3 5 2 0 ’

. 3 3 8 7

. 3 2 4 7 '

. 3 2 3 0

Price: (L) 
Price: (E)

P, =  7 . 1 0  +  0 . 1 5 9 2 T  
P, =  6 . 9 9  x 1 . 0 1 9 8 T

. 3 0 4 3 '

. 2 7 1 9

C a u l i f lo w e r

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

VP, =  3 3 6 , 9 3 5  +  1 2 9 , 4 7 0 T  
VP , =  5 2 3 , 2 0 6  x 1 , 0 9 7 6 T

. 6 5 8 7 '

. 4 5 7 9

A c r e s  H a rv e s te d :  (L) 
A c r e s  H a rv e s te d :  (E)

A H ,  =  9 3 4  + 1 4 . 8 T  
A H , =  9 2 4  x 1 .0 1  3 5 T

. 1 4 2 9 '

. 1 2 6 6

Q u a n t i t y  P ro d u c ed :  (L) 
Q u a n t i t y  P ro d u c ed :  (E)

QP, =  4 8 . 4  +  1 . 3 5 3 2 T  
QP, =  4 7 . 5  x 1 , 0 2 2 4 T

. 1 9 9 0 ’

. 1 8 0 3

Y ie ld :  (L) 
Y ie ld :  (E)

Y, =  5 2 . 0  +  0 . 4 6 9 3 T  
Y , =  5 1 . 5  x 1 , 0 9 7 6 T

. 1 3 8 4  

. 1 3 9 4 ‘

Price: (L) 
Price: (E)

P, =  9 . 7 4  + 1 . 5 3 7 6 T  
P, =  1 1 .0 1  x 1 . 0 7 3 6 T

. 7 8 6 1 •  

. 6 1 5 2

C e le ry  (D u a l  P u rp ose)

V a lu e  o f  P ro d u c t io n :  (L) VP, =  5 , 7 4 9 , 9 9 6  + 5 2 9 , 4 3 3 T  . 7 1 1 4 ’
V a lu e  o f  P ro d u c t io n :  (E) VP , =  6 , 0 4 0 , 0 2 4  x 1 . 0 5 4 7 T . 5 7 5 1

A c r e s  H a rv e s te d :  (L) A H ,  =  2 , 2 2 6  + 5 1 . 3 T  . 4 5 2 5 ’
A c r e s  H a rv e s te d :  (E) A H ,  =  2 , 2 4 3  x 1 . 0 1 8 8 T . 4 3 0 9

Q u a n t i t y  P ro d u c ed :  (L) QP, =  9 1 8 . 8  +  2 0 . 4 5 T  . 3 3 0 5 "
Q u a n t i t y  P ro d u c ed :  (E) QP, =  9 1 3 . 3  x 1 . 0 1 9 0 T . 2 9 7 9

Y ie ld :  (L) Y, =  4 0 9 . 5  + 0 . 0 1 3 2 T  . 0 0 0 0
Y ie ld :  (E) Y, =  4 0 7 . 2  x 1 , 0 0 0 2 T . 0 0 2 1 '

Price: (L)
Price: (E)

P, =  6 . 4 3  +  0 . 3 2 1 8 T  
P, -  6 . 6 1  x 1 . 0 3 5 0 T

. 6 1 7 8 '

. 5 7 5 5
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C ucum bers (P rocessin g) Trend Function

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

V P ,  =  7 , 6 6 6 , 4 7 5  +  7 3 9 , 1 3 5 T  
V P ,  =  8 , 7 3 6 , 6 2 9  x 1 . 0 5 0 5 1

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

A H ,  =  2 5 , 4 9 9  - 1 3 8 . 4 T  
A H ,  =  2 5 , 3 3 3  x  0 . 9 9 4 3 T

Q u a n t i t y  P ro d u c e d :  (L) 
Q u a n t i t y  P ro d u c e d :  (E)

QP, =  9 4 . 4  +  2 . 3 3 1 9 T  
Q P, =  9 5 . 7  x 1 . 0 1 9 8 T

Y ie ld :  (L) 
Y ie ld :  (E)

Y, =  3 . 7 1  +  0 . 1 2 3 3 T  
Y, =  3 . 7 8  x 1 , 0 2 5 6 T

Price: (L) 
Price: (E)

P, =  8 8 . 3  + 3 . 6 9 2 0 T  
P, =  9 1 . 3  x 1 , 0 3 0 1 T

L e t tu c e  (F resh  M a r k e t )

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

VP , =  1 , 9 9 1 , 7 3 8  +  1 4 1 , 7 1  3 T  
V P, =  1 , 9 1 9 , 3 0 5  x 1 . 0 4 9 9 T

A c r e s  H a rv e s te d :  (L) 
A c r e s  H a rv e s te d :  (E)

A H ,  =  1 , 5 9 9  - 2 9 . 2 T  
A H ,  =  1 , 6 3 0  x 0 . 9 6 0 T

Q u a n t i t y  P ro d u c ed :  (L) 
Q u a n t i t y  P ro d u c ed :  (E)

QP, =  2 8 8 . 2  - 3 . 1 5 0 6 T  
QP, =  2 9 0 . 8  x 0 . 9 8 5 9 T

Y ie ld :  (L) 
Y ie ld :  (E)

Y, =  1 7 8 . 9  +  2 . 0 0 8 4 T  
Y, =  1 7 8 . 4  x 1 . 0 1 0 1 T

Price: (L) 
Price: (E)

P, =  5 . 9 3  + 0 . 7 6 4 8 T  
P, =  6 . 6 0  x 1 , 0 6 4 8 T

M u s h r o o m s

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

S q u a re  F e e t  H a rv e s te d :  (L) 
S q u a re  F e e t  H a rv e s te d :  (E)

Q u a n t i t y  P ro d u c ed :  (L) 
Q u a n t i t y  P ro d u c e d :  (E)

Y ie ld :  (L)
Y ie ld :  <E)

Price: (L)
Price: (E)

VP , =  1 3 , 6 5 0 , 9 3 1  + 6 7 6 , 9 9 9 T  
VP, =  1 3 , 9 1 2 , 5 1 3  x 1 . 0 3 9 7 T

S F H , =  6 ,4 1  1 , 4 6 7  - 2 7 4 , 3 3 9 T  
S F H , =  6 , 4 0 2 , 0 3 1  x 0 . 9 4 9 6 T

QP, =  1 8 , 8 7 2  +  2 3 9 . 4 T  
Q P, =  1 8 , 8 7 8  x 1 . 0 1 1 7 T

Y, =  2 . 8 6  + 0 . 2 5 5 3 T  
Y, =  2 . 9 5  x 1 , 0 6 5 3 T

P, =  0 . 7 3  +  0 . 0 2 3 3 T  
P, =  0 . 7 4  x 1 . 0 2 7 7 T

a!
. 8 5 6 0
. 8 6 1 9 ’

. 0 9 6 2 '

. 0 9 4 4

. 6 0 8 5

. 6 1 2 1 ’

. 7 2 7 4 ’

. 7 0 8 2

. 8688 ’

. 8 5 8 6

. 4 1 7 9 ’

. 3 0 3 3

. 7 4 1 5 ’

. 7 2 3 5

. 1 5 9 6 ’

. 1 4 1 0

. 2 1 4 5 ’

. 2 0 5 6

. 7 5 2 9 ’

. 6 5 6 5

. 7 5 4 9

. 7 6 6 7 ’

. 6 3 8 1

. 6 7 3 5 ’

. 1 6 9 6

. 1 7 0 7 ’

. 7 9 8 9 ’

. 7 5 3 1

. 6 3 9 1

. 6 4 1 6 ’



O nions (Fresh Market)

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

Q u a n t i ty  P ro d u c e d :  (L) 
Q u a n t i ty  P ro d u c e d :  (E)

Y ie ld :  (L)
Y ie ld: (E)

Price: (L)
Price: (E)

S n a p  B e an s  (P ro ce ss in g )

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

A c re s  H a rv e s te d :  (L) 
A c r e s  H a rv e s te d :  (E)

Q u a n t i ty  P ro d u c ed :  (L) 
Q u a n t i t y  P ro d u c ed :  (E)

Y ie ld :  (L)
Y ie ld :  (E)

Price: (L)
Price: (E)

3 6 8  

T re n d  F u n c t io n

VP , =  9 , 4 9 7 , 9 8 6  - 8 8 . 6 T  
VP , =  8 , 8 2 1 , 2 4 8  x 0 . 9 7 3 7 T

A H ,  =  6 , 7 4 1  +  5 7 . 3 T  
A H ,  =  6 , 7 3 5  x 1 . 0 0 7 8 T

QP, =  2 ,1  1 0  +  1 1 . 9 2 T  
Q P , =  2 , 0 9 0  x 1 . 0 0 5 2 T

Y, =  3 1 1 . 1  - 0 . 7 0 7 7 T  
Y, =  3 1 0 . 4  x 0 . 9 9 7 4 T

P, =  5 . 1 5  +  0 . 2 9 7 3 T  
P, =  4 . 9 6  x 1 . 0 4 1 8 T

V P , =  1 , 9 1 0 , 6 3 5  + 3 4 9 . 2 3 6 T  
V P, =  2 , 6 2 6 , 0 0 4  x 1 , 0 6 5 2 T

A H ,  =  1 1 , 3 0 2  +  4 7 2 . 1 T  
A H ,  =  1 1 , 8 4 9  x 1 . 0 2 8 3 T

QP, =  2 4 . 3 3  +  1 . 4 6 9 8 T  
QP, =  2 6 . 3 0  x 1 . 0 3 6 1 T

Y, =  2 . 2 2  +  0 . 0 1 9 4 T  
Y, =  2 . 2 2  x 1 . 0 0 7 5 T

P, =  9 8 . 6 6  +  3 . 5 6 9 4 T  
P, =  9 9 . 8 5  x 1 . 0 2 8 1 T

S t r a w b e r r ie s  (D u a l  P u rp o s e )

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

A c r e s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

Q u a n t i t y  P ro d u c ed :  (L) 
Q u a n t i t y  P ro d u c e d :  (E)

Y ie ld :  |L)
Y ie ld :  (E)

Price: (L)
Price: (E)

VP , =  6 , 0 8 4 , 2 9 1  + 8 0 . 0 4 6 T  
VP, =  5 , 8 6 8 , 7 0 6  x 1 . 0 1 3 2 T

A H ,  =  4 , 3 2 4  - 1 1 9 . 1 T  
A H ,  =  4 , 2 9 8  x 0 . 9 6 5 2 T

QP, =  2 3 4 . 9  - 4 . 7 7 7 9 T  
QP, -  2 3 9 . 5  x 0 . 9 7 3 6 T

Y, =  5 7 . 3 1  +  0 . 4 4 0 0 T  
Y, =  5 5 . 7 3  x 1 , 0 0 8 7 T

P, =  2 4 . 2 7  +  1 . 3 8 5 5 T  
P, =  2 4 . 5 0  x 1 . 0 4 0 7 T

B!

. 8 0 8 7 ’

. 7 6 7 7

. 2 3 5 5 '

. 2 2 6 0

. 0 4 1 3 '

. 0 3 3 1

. 0 1 8 7 '

. 0 1 5 4

. 3 2 1 9 *

. 2 7 6 2

. 7 1 5 9

. 7 5 6 7 '

. 6 0 4 9

. 6 3 4 4 '

. 5 1 7 8  

. 5 4 4 1 '

. 1 3 5 7 '

. 1 3 0 1

. 7 4 9 2 '

. 7 0 7 1

. 0 8 4 1 '  

. 0 5 8 4

. 6 3 6 2

. 6 8 1 2 '

. 5 9 7 1 '

. 5 8 3 5

. 0 6 9 8 '

. 0 5 0 4

. 6 7 0 5 *

. 5 8 5 1



3 6 9

S w e e t  Corn (Fresh Market) Trend Function R2

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

A c r e s  H a rv e s te d :  (L) 
A c r e s  H a rv e s te d :  (E)

Q u a n t i ty  P ro d u c ed :  (L) 
Q u a n t i ty  P ro d u c ed :  (E)

V P ,  =  2 , 4 8 7 , 4 9 9  +  4 0 4 , 0 1 8 T  
V P ,  =  3 , 3 0 9 , 3 0 2  x 1 . 0 6 2 2 T

A H ,  =  1 2 , 3 8 8  - 4 0 . 0 T  
A H ,  =  1 2 , 4 2 0  x 0 . 9 9 6 3 T

Q P, =  8 2 4 . 2  - 5 . 2 3 1  2 T  
Q P, =  8 1 7 . 0  x 0 . 9 9 3 4 T

. 8 0 8 7

. 8 1 2 9 '

. 0 9 7 7 '

. 0 9 4 8

. 0 9 9 4 '

. 0 9 8 7

Y ie ld: (L) 
Y ie ld :  (E)

Y , =  6 6 . 4 8  - 0 . 2 2 2 6 T  
Y, =  6 5 . 7 8  x 0 . 9 9 7 2 T

. 0 5 0 3 '

. 0 4 7 9

Price: (L)
Price: (E)

T o m a t o e s  (F resh  M a r k e t )

P, =  2 . 9 6  +  0 . 5 7 0 9 T  
P, =  4 . 0 5  x 1 . 0 6 9 2 T

. 8 5 0 7 '

. 8 4 8 6

V a lu e  o f  P ro d u c t io n :  (L) 
V a lu e  o f  P ro d uc t io n :  (E)

VP , =  6 , 1 7 7 , 0 4 1  +  9 2 , 6 4 9 T  
V P , =  5 , 8 6 1 , 0 0 3  x 1 . 0 1 4 8 T

. 0 6 7 5 '

. 0 3 4 7

A c re s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

Q u a n t i t y  P ro d u c ed :  (L) 
Q u a n t i ty  P ro d uced : (E)

A H ,  =  4 , 4 7 0  - 8 8 . 6 T  
A H ,  =  4 , 6 1 2  x 0 . 9 7 3 7 T

QP, =  4 5 9 . 5  - 8 . 5 8 7 0 T  
Q P , =  4 7 7 . 1  x  0 . 9 7 4 2 1

. 8 0 8 7 '

. 7 6 7 7

. 5 9 2 0 '

. 5 4 0 6

Y ie ld :  (L) 
Y ie ld :  (E)

Y, =  1 0 3 . 6  + 0 . 0 8 2 5 T  
Y, =  1 0 3 . 5  x  1 . 0 0 0 4 T

.0020

. 0 0 3 5 '

Price: (L) 
Price: (E)

P, =  1 2 .1 1  + 0 . 7 4 0 1 T  
P, =  1 2 . 2 9  x 1 . 0 4 1  7 T

. 5 2 8 8 '

. 4 5 4 9

T o m a t o e s  (P ro ce ss in g )

V a lu e  o f  P ro d uc t io n :  (L) 
V a lu e  o f  P ro d u c t io n :  (E)

V P ,  =  1 , 4 9 7 , 8 8 6  + 5 7 6 , 8 3 4 T  
V P , =  2 , 2 4 4 , 8 0 3  x 1 , 0 9 9 2 T

. 5 3 8 4 '

. 3 3 7 5

A c r e s  H a rv e s te d :  (L) 
A c re s  H a rv e s te d :  (E)

A H ,  =  3 , 9 7 4  +  1 3 6 . 1 T  
A H ,  =  3 , 9 2 0  x  1 . 0 2 7 1 T

. 2 5 5 2 '

. 2 1 1 7

Q u a n t i t y  P ro d uced : (L) 
Q u a n t i t y  P ro d uc ed :  (E)

Q P, =  4 1 . 0 3  +  6 . 0 4 4 6 T  
QP, -  4 9 . 5 5  x 1 . 0 6 3 4 T

. 5 8 7 3 '

. 5 1 8 3

Y ie ld :  (L) 
Y ie ld :  (E)

Y, =  1 1 . 7 3  +  0 . 6 7 1 8 T  
Y, =  1 2 . 6 4  x 1 . 0 3 5 3 T

. 7 2 3 7

. 7 4 9 6 '

Price: (L)
Price: (E)

P, =  4 6 . 7 2  +  1 . 8 8 3 1 T  
P, =  4 5 . 3 0  x 1 , 0 3 3 7 T

. 5 2 2 8 *

. 4 1 5 5



Appendix C 
Data Set  for Chapte r  V 

Shift-Share Analysis



Table XXVI United States Commodity Cash Receipts for the Years 1969, 1970, and 1971

United States Commodity Cash Receipts for the Years 1969, 1970, and 1971 ($ in OOO's)

1969 1 9 7 0 1971
Livestock & Products 

Cattle & calves 
Dairy products 
Hogs 

Eggs 
Broilers 
Turkeys 
Sheep & lambs 
Farm chickens 
Honey

1 2 ,5 6 6 ,4 5 1
6 , 2 0 6 ,1 4 4
4 , 7 4 4 , 4 6 4
2 , 2 6 1 ,8 1 9
1 ,5 3 9 ,6 6 8

4 5 2 ,0 2 5
3 3 2 ,9 4 8
10 3 ,68 1

4 7 ,5 8 0

1 3 ,6 9 4 ,5 5 0
6 ,5 3 3 ,3 1 5
4 ,4 7 4 ,8 9 7
2 ,1 6 5 ,8 8 1
1 ,4 6 3 ,7 5 8

4 9 7 ,2 4 6
3 2 7 ,5 5 7
1 0 0 ,0 8 4

4 1 ,4 0 8

1 4 ,9 7 1 ,8 3 3
6 ,8 1 4 ,9 9 2
4 ,1 0 4 ,9 8 4
1 ,8 3 2 ,0 6 6
1 ,4 9 2 ,3 7 8

5 0 0 ,9 5 4
3 1 3 ,5 0 2

90 ,881
4 4 ,6 0 0

3 Year Average

1 3 ,7 4 4 ,2 7 8
6 ,5 1 8 ,1 5 0
4 ,4 4 1 ,4 4 8
2 ,0 8 6 ,5 8 9
1 ,4 98 ,60 1

4 8 3 ,4 0 8
3 2 4 ,6 6 9

9 8 ,2 1 5
4 4 ,5 2 9

Total 2 8 ,2 5 4 ,7 8 0 2 9 ,2 9 8 ,6 9 6 3 0 , 1 6 6 ,1 9 0 2 9 , 2 3 9 ,8 8 9

Field crops 
Corn
Soybeans
Wheat
Hay
Potatoes 
Sugar Beets 
Barley 
Oats
Dry beans 
Mushrooms 
Rye 
Mint

2 ,8 0 1 ,9 3 1
2 ,6 4 7 ,2 9 8
1 ,7 3 6 ,3 2 1

5 8 8 ,8 4 1
6 2 0 ,6 2 9
3 5 2 ,8 6 8
2 6 4 ,7 0 0
2 0 9 ,4 3 7
1 3 9 ,8 7 7

7 0 ,0 2 2
2 4 ,2 5 8
3 1 ,6 1 9

3 ,2 5 9 ,4 6 0
3 ,1 4 1 ,6 5 3
2 ,0 8 8 ,5 0 1

6 2 4 ,8 4 0
6 6 3 ,9 8 8
3 9 3 ,42 1
2 9 6 ,3 0 8
2 2 8 ,7 1 5
1 4 7 ,0 4 2

8 0 ,2 8 6
2 8 ,8 0 5
2 8 ,0 1 4

3 ,5 9 3 ,3 7 7
3 ,5 5 1 ,1 1 4
2 ,0 8 1 ,0 7 2

7 0 2 ,1 2 4
5 8 1 ,5 5 9
4 1 3 ,8 7 8
3 4 4 ,5 2 8
210 ,91 1
1 7 8 ,2 4 8

9 9 ,0 5 7
3 7 ,6 0 4
2 1 ,4 4 9

3 ,2 1 8 ,2 5 6
3 ,1 1 3 ,3 5 5
1 ,9 68 ,63 1

6 3 8 ,6 0 2
6 2 2 ,0 5 9
3 8 6 ,7 2 2
3 0 1 ,8 4 5
2 1 6 ,3 5 4
1 5 5 ,0 5 6

8 3 ,1 2 2
3 0 ,2 2 2
2 7 ,0 2 7

Total 9 ,4 8 7 ,8 0 1 1 0 ,9 8 1 ,0 3 3 1 1 ,814 ,9 21 1 0 ,7 6 1 ,2 5 2
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Table XXVI Continued, United States Commodity Cash Receipts for the Years 1969, 1970, and 1971

United States Commodity Cash Receipts for the Years 1969, 1970, and 1971 ($ in 000's)

1 9 69 1970 1971 3 Year Average
Vegetables & Melons

Tomatoes 4 2 0 ,4 6 3 4 0 2 ,0 8 2 4 7 1 ,4 8 4 4 3 1 ,3 4 3
Lettuce 2 5 7 ,7 0 1 2 2 8 ,9 2 8 3 0 3 ,3 0 3 2 6 3 ,31 1
Sw eet corn 1 2 7 ,5 2 5 1 2 5 ,8 6 2 1 3 5 ,1 5 6 1 2 9 ,5 1 4
Snap beans 1 0 5 ,7 4 0 1 0 1 ,7 6 9 106 ,021 1 0 4 ,5 1 0
Onions 9 1 ,0 4 3 1 1 4 ,0 4 5 1 0 4 ,5 5 7 10 3 ,2 1 5
Carrots 8 7 ,6 5 0 7 4 ,1 1 8 1 0 2 ,4 9 7 8 8 ,0 8 8
Cantaloups 8 7 ,5 4 4 9 3 ,3 8 9 9 3 ,8 9 9 91 ,611
Cucumbers 8 3 ,5 3 9 8 9 ,9 0 8 9 1 ,2 9 5 8 8 ,2 4 7
Celery 9 0 ,8 7 5 8 5 ,6 7 3 8 9 ,4 8 3 8 8 ,6 7 7
Cabbage 6 7 ,9 8 1 8 4 ,9 6 6 7 9 ,2 9 0 7 7 ,4 1 2
Asparagus 5 9 ,4 2 2 5 7 ,5 2 7 6 5 ,7 2 6 6 0 ,8 9 2
Peppers 6 0 ,4 0 6 5 3 ,1 1 4 6 2 ,5 7 4 5 8 ,6 9 8
Cauliflower 2 7 ,4 6 6 2 4 ,2 9 5 2 8 ,0 7 3 26 ,611

Total 1 ,5 6 7 ,3 5 5 1 ,5 3 5 ,6 7 6 1 ,7 3 3 ,3 5 8 1 ,6 1 2 ,1 3 0

Fruits & Other
Grapes 2 8 1 ,7 7 6 2 9 6 ,7 1 8 3 7 2 ,2 3 3 3 1 6 ,9 0 9
Apples 3 1 2 ,5 0 1 2 7 7 ,6 7 2 3 1 0 ,43 1 3 0 0 ,2 0 1
Peaches 182 ,781 1 7 4 ,4 0 9 1 7 3 ,6 4 9 1 7 6 ,9 4 6
Strawberries 1 1 2 ,1 2 0 1 0 8 ,6 8 3 1 1 8 ,5 1 4 1 1 3 ,1 0 6
Cherries 6 6 ,2 1 4 6 1 ,1 3 6 7 2 ,3 2 5 6 6 ,5 5 8
Plums & prunes 6 8 ,3 7 4 6 6 ,4 3 8 6 8 ,7 3 5 6 7 ,8 4 9
Pears 7 3 ,9 7 2 7 1 ,1 6 5 6 3 ,2 3 2 6 9 ,4 5 6
Blueberries 2 5 ,2 8 7 2 2 ,6 4 2 2 5 ,4 6 0 2 4 ,4 6 3
Total 1 ,1 2 3 ,0 2 5 1 ,0 7 8 ,8 6 3 1 ,2 0 4 ,5 7 9 1 ,1 3 5 ,4 8 9

Greenhouse & nursery 8 8 4 ,5 8 6 9 0 6 ,3 6 7 9 7 4 ,6 1 7 9 2 1 ,8 5 7

TOTAL 4 1 ,3 1 7 ,5 4 7 4 3 , 8 0 0 ,6 3 5 4 5 , 8 9 3 ,6 6 5 4 3 , 6 7 0 ,6 1 6
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Table XXVII United States Commodity Cash Receipts for the Years 1979, 1980, and 1981

United States Commodity Cash Receipts for the Years 1979, 1980, and 1981 ($ in OOO's)

1979 1 9 80 1981
Livestock & Products 

Cattle & calves 
Dairy products 
Hogs  
Eggs 
Broilers 
Turkeys  
Sheep & lambs 
Farm chickens 
Honey

3 4 ,3 9 9 ,5 5 6
1 4 ,6 5 9 ,2 5 8

9 ,0 2 6 ,7 2 3
3 ,3 2 7 ,6 3 3
4 ,0 2 5 ,3 5 8
1 ,2 1 5 ,4 9 4

4 7 4 ,1 5 4
1 6 3 ,6 1 3
1 3 9 ,8 6 5

3 1 ,4 6 4 ,4 0 9
1 6 ,6 0 5 ,2 6 8

8 ,9 21 ,09 1
3 ,2 4 7 ,0 6 9
4 ,3 0 3 ,7 8 1
1 ,2 6 9 ,6 8 3

4 6 9 ,7 2 3
1 2 8 ,0 6 8
1 2 5 ,2 1 3

2 8 ,9 3 6 ,2 5 0
1 8 ,1 0 4 ,1 8 4

9 ,7 9 9 ,2 5 6
3 ,6 3 9 ,5 4 2
4 ,6 2 7 ,8 1 7
1 ,2 4 7 ,4 0 9

4 1 0 ,8 5 7
1 3 1 ,8 6 0
1 1 8 ,0 9 7

3 Year Average

3 1 ,6 0 0 ,0 7 2
1 6 ,4 5 6 ,2 3 7

9 ,2 4 9 ,0 2 3
3 ,4 0 4 ,7 4 8
4 ,3 1 8 ,9 8 5
1 ,2 4 4 ,1 9 5

4 5 1 ,5 7 8
1 4 1 ,1 8 0
1 2 7 ,7 2 5

Total 6 7 ,4 3 1 ,6 5 4 6 6 ,5 3 4 ,3 0 5 6 7 ,0 1 5 ,2 7 2 6 6 ,9 9 3 ,7 4 4

Field crops 
Corn
Soybeans
W heat
Hay
Potatoes 
Sugar Beets 
Barley 
Oats
Dry beans 
Mushrooms  
Rye 
M int

1 0 ,2 8 3 ,3 8 3
1 2 ,9 6 3 ,7 6 2

7 ,8 2 3 ,3 5 8
1 ,6 7 0 ,2 4 9
1 ,0 6 0 ,5 3 1

7 4 5 ,2 7 3
6 4 7 ,2 2 8
2 7 2 ,1 8 4
3 9 0 ,6 3 0
3 2 4 ,4 3 1

3 6 ,0 3 5
6 3 ,4 2 8

1 3 ,9 6 5 ,7 7 3  
1 4 ,2 5 5 ,9 1 3  

8 ,8 4 0 ,9 9 6  
1 ,9 1 8 ,1 8 5  
i ,3 0 2 ,5 5 9  
1 ,024 ,771  

7 3 6 ,2 0 4  
3 0 2 ,6 8 4  
6 0 8 ,1 5 7  
3 6 8 ,8 9 6  

2 9 ,9 0 0  
6 7 ,5 3 6

1 3 ,6 0 1 ,7 0 2
1 2 ,4 2 1 ,1 5 0
1 0 ,4 7 3 ,7 4 2

1 ,9 1 6 ,6 5 4
1 ,7 8 3 ,0 6 3
1 ,2 5 9 ,1 9 2

884 ,39 1
3 7 2 ,5 4 7
7 6 4 ,1 9 9
3 5 1 ,0 2 3

3 8 ,2 8 4
5 9 ,6 2 3

1 2 ,6 1 6 ,9 5 3
1 3 ,2 1 3 ,6 0 8

9 ,0 4 6 ,0 3 2
1 ,8 3 5 ,0 2 9
1 ,382 ,051
1 ,0 0 9 ,7 4 5

755 ,94 1
3 1 5 ,8 0 5
5 8 7 ,6 6 2
3 4 8 ,1 1 7

3 4 ,7 4 0
6 3 ,5 2 9

Total 3 6 ,2 8 0 ,4 9 2 4 3 ,4 2 1 ,5 7 4 4 3 ,9 2 5 ,5 7 0 4 1 ,2 0 9 ,2 1 2
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Table XXVII Continued, United States Commodity Cash Receipts for the Years 1979, 1980, and 1981

United States Commodity Cash Receipts for the Years 1979, 1980, and 1981 ($ in 000's)

1 9 7 9 1 9 8 0 1981 3 Year Average
Vegetables & Melons 

Tomatoes  
Lettuce 
Sw eet corn 
Snap beans 
Onions 
Carrots 
Cantaloups 
Cucumbers 
Celery 
Cabbage 
Asparagus 
Peppers 
Cauliflower

Total

1 ,0 2 0 ,9 7 9
5 6 4 ,0 9 0
2 6 3 ,25 1
1 9 7 ,1 3 5
3 1 6 ,0 7 7
1 2 4 ,4 1 5
1 3 9 ,8 4 7
1 8 4 ,7 2 9
1 6 1 ,0 4 2
1 8 1 ,8 4 0

9 6 ,3 4 9
1 1 5 ,6 9 6

81 ,121
3 ,4 4 6 ,5 7 1

9 2 4 ,4 9 0
5 6 4 ,3 6 4
2 6 5 ,4 1 0
1 9 2 ,8 7 8
321 ,98 1
1 5 1 ,4 2 2
1 6 6 ,8 0 0
1 8 4 ,1 1 7
1 6 9 ,8 9 6
1 4 7 ,1 3 9

7 9 ,3 1 2
1 2 6 ,7 0 6

9 5 ,7 6 2
3 ,3 9 0 ,2 7 7

9 3 4 .67 1
6 2 2 ,3 3 9
3 0 8 ,6 9 3
1 9 8 ,3 0 3
5 3 7 ,2 2 5
2 0 0 ,3 2 6
1 8 8 ,0 7 0
1 8 5 ,5 7 5
2 0 1 ,4 2 4
1 5 0 ,4 8 4

9 9 ,4 0 5
1 4 2 ,3 6 0
1 1 8 ,6 6 2

, 8 8 7 ,5 3 7

9 6 0 ,0 4 7
5 8 3 ,5 9 8
2 7 9 ,1 1 8
1 9 6 ,1 0 5
3 9 1 ,7 6 1
158 ,721
1 6 4 ,9 0 6
1 8 4 ,8 0 7
1 7 7 ,4 5 4
159,821

9 1 ,6 8 9
1 2 8 ,2 5 4

9 8 ,5 1 5
3 ,5 7 4 ,7 9 5

Fruits & Other 
Grapes 
Apples 
Peaches 
Strawberries 
Cherries 
Plums & prunes 
Pears
Blueberries
Total

1 ,1 6 9 ,5 9 4
8 6 6 ,87 1
3 2 7 ,8 9 3
2 4 1 ,34 1
1 8 8 ,5 6 6
1 6 2 ,1 0 8
1 7 4 ,1 1 4

4 5 ,2 6 6
3 ,1 7 5 ,7 5 3

1 ,3 3 1 ,1 6 2
9 7 2 ,1 9 7
3 6 4 ,9 1 8
2 3 1 ,1 1 5
1 3 5 ,0 9 3
1 9 8 ,2 5 5
1 7 4 ,9 3 3

4 9 ,3 9 9
3 ,4 5 7 ,0 7 2

1 ,2 3 3 ,9 7 4
8 6 1 ,1 6 9
3 6 7 ,7 0 4
3 3 3 ,4 8 9
1 5 8 ,8 0 9
1 9 4 ,5 4 4
1 6 3 ,6 9 4

6 3 ,8 1 5
3 ,3 7 7 ,1 9 8

1 ,2 4 4 ,9 1 0
9 0 0 ,0 7 9
3 5 3 ,5 0 5
2 6 8 ,6 4 8
1 6 0 ,8 2 3
1 8 4 ,9 6 9
1 7 0 ,9 1 4

5 2 ,8 2 7
3 ,3 3 6 ,6 7 4

Greenhouse & nursery

TOTAL

2 ,9 8 3 ,1 7 9

1 1 3 ,3 1 7 ,6 4 9

3 ,3 0 2 ,3 7 2

1 2 0 ,1 0 5 ,6 0 0

3 ,4 9 3 ,2 9 1

1 2 1 ,6 9 8 ,8 6 8

3 ,2 5 9 ,6 1 4

1 1 8 ,3 7 4 ,0 3 9
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Table XXVIII United States Commodity Cash Receipts for the Years 1989, 1990, and 1991

United States Commodity Cash Receipts for the Years 1989, 1990, and 1991 ($ in 000's)

1 9 8 9 1990 1991
Livestock & Products 

Cattle & calves 
Dairy products 
Hogs 
Eggs 
Broilers 
Turkeys 
Sheep & lambs 
Farm chickens 
Honey

3 6 ,8 9 4 ,2 7 0
1 9 ,3 9 5 ,9 9 2

9 ,4 7 4 ,9 5 6
3 , 8 6 1 ,5 3 8
8 ,7 7 7 ,6 6 8
2 ,2 3 4 ,4 2 4

4 8 7 ,3 8 7
138,441

8 9 ,4 1 8

3 9 ,9 4 4 ,7 9 7
2 0 ,2 1 0 ,0 1 9
1 1 ,5 5 2 ,0 0 9

4 ,0 1 0 ,4 6 1
8 ,3 6 5 ,4 7 0
2 ,3 78 ,56 1

4 1 4 ,1 3 8
9 0 ,3 3 7

1 0 7 ,7 4 7

3 9 ,6 3 2 ,0 8 8
1 8 ,1 1 3 ,7 1 4
1 1 ,0 6 1 ,4 4 1

3 ,8 6 1 ,3 5 8
8 ,3 8 5 ,2 8 4
2 ,3 4 4 ,0 1 6

3 9 9 ,3 1 3
67 ,431

1 2 4 ,2 6 6

3 Year Average

3 8 ,8 2 3 ,7 1 8
1 9 ,2 3 9 ,9 0 8
1 0 ,6 9 6 ,1 3 5

3 ,9 1 1 ,1 1 9
8 ,5 0 9 ,4 7 4
2 ,3 1 9 ,0 0 0

4 3 3 ,6 1 3
9 8 ,7 3 6

1 0 7 ,1 4 4

Total 8 1 ,3 5 4 ,0 9 4 8 7 ,0 7 3 ,5 3 9 8 3 ,9 8 8 ,9 1 1 8 4 ,1 3 8 ,8 4 8

Field crops 
Corn
Soybeans
W heat
Hay
Potatoes 
Sugar Beets 
Barley 
Oats
Dry beans 
Mushrooms 
Rye 
Mint

1 1 ,3 8 8 ,2 2 5
1 0 ,5 2 4 ,0 0 5

7 ,2 8 5 ,8 1 0
3 ,3 8 7 ,8 0 2
2 ,3 3 5 ,5 5 8
1 ,0 5 6 ,5 1 5

7 6 4 ,9 6 0
2 6 7 ,5 9 3
6 8 7 ,8 1 7
6 3 0 ,0 0 6

1 9 ,3 0 6
1 1 2 ,6 9 8

1 3 ,3 5 8 ,1 3 8
1 0 ,7 8 9 ,5 3 6

6 ,4 2 0 ,9 0 4
3 ,2 8 5 ,6 6 6

5 3 3 ,6 6 0
178,231
8 0 1 ,9 6 5
2 2 2 ,4 9 5
6 9 0 ,1 9 6
6 6 6 ,8 0 6

1 5 ,4 9 2
1 3 4 ,8 0 9

1 3 ,8 5 3 ,7 9 8
1 0 ,7 7 8 ,4 2 1

5 ,7 1 5 ,6 8 7
3 ,0 4 4 ,0 4 9
2 ,0 4 7 ,7 8 5
1 ,2 1 6 ,7 5 8

8 2 1 ,5 1 9
1 5 4 ,4 3 2
5 1 1 ,8 2 5
6 6 8 ,4 1 0

1 5 ,3 3 6
1 2 9 ,2 2 9

1 2 ,8 6 6 ,7 2 0
1 0 ,6 9 7 ,3 2 1

6 ,4 7 4 ,1 3 4
3 ,2 3 9 ,1 7 2
2 ,3 0 5 ,6 6 8
1 ,1 50 ,50 1

7 9 6 ,1 4 8
2 1 4 ,8 4 0
6 2 9 ,9 4 6
6 5 5 ,0 7 4

16 ,711
1 2 5 ,5 7 9

Total 3 8 ,4 6 0 ,2 9 5 4 0 ,0 9 7 ,8 9 8 3 8 , 9 5 7 ,2 4 9 3 9 , 1 7 1 ,8 1 4
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Table XXVIII Continued, United States Commodity Cash Receipts for the Years 1989, 1990, and 1991

United States Commodity Cash Receipts for the Years 1989, 1990, and 1991 ($ in 000's)

1989 1 9 90 1991 3 Year Average
Vegetables & Melons 

Tomatoes  
Lettuce 
Sweet corn 
Snap beans 
Onions 
Carrots 
Cantaloups 
Cucumbers 
Celery 
Cabbage 
Asparagus 
Peppers 
Cauliflower

Total

1 ,8 4 1 ,1 8 5
9 5 0 ,2 7 8
4 6 8 ,4 3 3
2 2 8 ,1 5 6
5 3 8 ,1 3 7
2 9 7 ,2 2 7
2 0 9 ,0 8 8
2 0 3 ,1 9 5
2 6 8 ,2 6 6

7 8 ,5 8 5
1 4 9 ,7 7 9
1 7 4 ,3 1 8
2 0 4 ,8 4 0

5 ,6 1 1 ,4 8 7

1 ,6 2 5 ,7 6 0
8 4 4 ,1 4 2
4 6 7 ,9 9 8
2 0 4 ,9 3 3
5 4 1 ,5 8 7
2 7 2 ,5 7 3
1 9 4 ,8 4 8
2 3 1 ,3 2 4
2 1 4 ,7 0 8
110 ,102
1 4 8 ,3 8 0
2 1 8 ,1 4 8
1 9 0 ,3 5 0

5 ,2 6 4 ,8 5 3

1 ,7 9 8 ,8 0 6
8 1 7 ,6 6 7
4 9 3 ,7 2 0
2 0 7 ,2 1 2
6 0 3 ,9 3 5
3 0 8 ,7 4 9

9 9 ,5 2 8
2 2 8 ,7 1 9
2 0 5 ,7 0 1
1 0 7 ,1 9 7
1 5 0 ,6 6 3
2 6 5 ,8 7 7
1 8 8 ,3 9 5

5 ,4 7 6 ,1 6 9

1 ,7 5 5 ,2 5 0
8 7 0 ,6 9 6
4 7 6 ,7 1 7
2 1 3 ,4 3 4
5 6 1 ,2 2 0
2 9 2 ,8 5 0
1 6 7 ,82 1
2 2 1 ,0 7 9
2 2 9 ,5 5 8

9 8 ,6 2 8
1 4 9 ,6 0 7
2 1 9 ,4 4 8
1 9 4 ,5 2 8

5 ,4 5 0 ,8 3 6

Fruits & Other 
Grapes 
Apples 
Peaches 
Strawberries 
Cherries 
Plums & prunes 
Pears
Blueberries
Total

1 ,8 6 6 ,5 2 0  
1 ,1 1 4 ,2 1 3  

3 6 3 ,5 3 6  
5 3 7 ,7 5 6  
1 7 2 ,6 1 2  
2 5 1 ,9 4 6  
2 5 9 ,1 7 1  

5 8 ,2 7 8  
4 ,6 2 4 ,0 3 2

1 ,6 7 6 ,8 3 6
1 ,1 6 2 ,4 3 6

3 7 2 ,1 4 2
5 8 0 ,10 1
1 5 6 ,1 6 2
2 9 5 ,3 3 4
2 6 0 ,9 7 4

6 4 ,5 9 6
4 ,5 6 8 ,5 8 1

1 ,6 1 8 ,5 5 8
1 ,6 5 9 ,3 3 4

3 9 2 ,6 8 2
6 3 4 ,0 2 8
2 2 6 ,4 7 5
2 5 8 ,0 4 3
2 7 1 ,9 5 3

6 3 ,4 9 8
5 ,1 2 4 ,5 7 1

1 ,7 2 0 ,6 3 8  
1 ,3 1 1 ,9 9 4  

3 7 6 ,1 2 0  
5 8 3 ,9 6 2  
1 8 5 ,0 8 3  
2 6 8 ,4 4 1  
2 6 4 ,0 3 3  

6 2 ,1 2 4  
4 ,7 7 2 ,3 9 5

Greenhouse & nursery 7 ,6 1 6 ,7 0 2 8 ,2 2 6 ,9 5 1 8 ,4 0 4 ,7 2 2 8 ,0 8 2 ,7 9 2

TOTAL 1 3 7 ,6 6 6 ,6 1 0 1 4 5 ,2 3 1 ,8 2 2 1 4 1 ,9 5 1 ,6 2 2 1 4 1 ,6 1 6 ,6 8 5

375



Table XXIX Michigan Commodity Cash Receipts for the Years 1969, 1970, and 1971

Michigan Commodity Cash Receipts for the Years 1969, 1970, and 1971 ($ in 000's)

1 9 6 9 19 70 1971 3 Year Average
Livestock & Products 

Cattle & calves 
Dairy products 
Hogs 
Eggs 
Broilers 
Turkeys  
Sheep & lambs 
Farm chickens 
Honey

1 1 1 ,6 8 0
2 4 9 ,7 2 7

5 1 ,0 8 2
4 3 ,0 2 3

99 3
4 ,1 7 9
3 ,6 5 9
1 ,495
1 ,602

1 1 4 ,7 3 2
2 6 1 ,2 0 2

5 1 ,2 5 5
39 ,771

78 9
4 ,9 4 6
3 ,3 8 5
1 ,537
1 ,123

1 3 1 ,2 8 2
2 7 5 ,9 0 2

5 3 ,7 7 8
3 4 ,1 3 2

98 3
5 ,2 6 3
3 ,8 8 4
1 ,6 0 9
1 ,5 8 6

119,231
2 6 2 ,2 7 7

5 2 ,0 3 8
3 8 ,9 7 5

92 2
4 ,7 9 6
3 ,6 4 3
1,547
1,437

Total 4 6 7 ,4 4 0 4 7 8 ,7 4 0 5 0 8 ,4 1 9 4 8 4 ,8 6 6

Field crops 
Corn
Soybeans
W heat
Hay
Potatoes  
Sugar Beets 
Barley 
Oats
Dry beans 
Mushrooms  
Rye 
Mint

4 4 ,3 4 0
32 ,991
2 6 ,8 9 0
1 2 ,5 8 9
20 ,251
19 ,702

4 2 7
6 ,5 6 0

51 ,761
n.a.
69 2

1 ,7 59

6 1 ,9 8 4
2 8 ,7 8 8
2 7 ,8 5 0

9 ,4 8 2
2 3 ,8 2 8
2 3 ,3 3 9

4 3 5
7 ,7 8 9

4 8 ,5 3 3
n.a.
66 7

1 ,2 73

7 6 ,7 1 3
3 8 ,3 8 8
2 4 ,9 8 5
1 0 ,2 3 9
1 9 ,1 0 2
24 ,721

3 0 8
6 ,8 4 8

6 8 ,4 0 6
n.a.
5 8 6
8 1 6

6 1 ,0 1 2
3 3 ,3 8 9
2 6 ,5 7 5
10 ,7 7 0
2 1 ,0 6 0
2 2 ,5 8 7

3 9 0
7 ,0 6 6

5 6 ,2 3 3
n.a.
6 4 8

1 ,283

Total 2 1 7 ,9 6 2 2 3 3 ,9 6 8 2 7 1 ,1 1 2 2 4 1 ,0 1 4
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Table XXIX Continued, Michigan Commodity Cash Receipts for the Years 1969, 1970, and 1971

Michigan Commodity Cash Receipts for the Years 1969, 1970, and 1971 ($ in 000's)

1 9 6 9 1 9 7 0 1971 3 Year Average
Vegetables & Melons

Tomatoes 7 ,8 1 5 6 ,9 2 2 7 ,9 4 6 7,561
Lettuce 2,191 1 ,9 9 6 2,591 2 ,2 5 9
Sweet corn 2,561 2 ,8 3 0 3,381 2 ,9 2 4
Snap beans 2 ,7 9 8 2 ,9 3 7 3 ,3 8 5 3 ,0 4 0
Onions 6 ,6 3 6 7 ,6 3 4 5 ,8 0 4 6,691
Carrots 9 ,6 8 6 6 ,8 9 2 1 0 ,4 5 8 9 ,0 1 2
Cantaloups 1 ,3 0 7 1 ,1 66 1,251 1,241
Cucumbers 9 ,5 5 8 1 1 ,1 2 0 8 ,5 2 2 9 ,7 3 3
Celery 4 ,9 5 0 4 ,5 9 0 5,701 5 ,0 8 0
Cabbage 3 ,1 3 9 2 ,6 2 4 2 ,7 6 6 2 ,8 4 3
Asparagus 4 ,3 8 9 4 ,0 3 2 4 ,5 1 6 4 ,3 1 2
Peppers 1 ,3 97 1 ,0 88 1,175 1 ,2 20
Cauliflower 5 8 5 6 2 0 5 8 5 597

Total 5 7 ,0 1 2 54 ,451 58 ,081 5 6 ,5 1 5

Fruits & Other
Grapes 5 ,7 3 0 8 ,6 8 6 7 ,0 62 7 ,1 5 9
Apples 2 8 ,3 2 8 3 0 ,5 5 4 2 6 ,8 3 2 28,571
Peaches 4 ,7 9 5 5 ,3 4 3 4 ,6 9 2 4 ,9 4 3
Strawberries 7 ,1 0 2 5 ,0 9 6 4 ,9 6 8 5 ,7 2 2
Cherries 2 0 ,6 4 0 1 5 ,4 9 0 2 2 ,0 4 6 19 ,3 9 2
Plums & prunes 1 ,1 5 8 1 ,2 3 5 1 ,3 06 1,233
Pears 1 ,4 7 4 1 ,4 0 4 1,322 1 ,4 00
Blueberries n.a. n.a. n.a. n.a.
Total 6 9 ,2 2 7 6 7 ,8 0 8 6 8 ,2 2 8 68 ,421

Greenhouse & nursery 3 0 ,1 7 0 3 0 ,101 3 1 ,1 6 6 3 0 ,4 7 9

TOTAL 84 1 ,8 1 1 8 6 5 ,0 6 8 9 3 7 ,0 0 6 8 8 1 ,2 9 5
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Table XXX Michigan Commodity Cash Receipts for the Years 1979, 1980, and 1981

Michigan Commodity Cash Receipts for the Years 1979, 1980, and 1981 ($ in 000's)

1979 1 9 8 0 1981 3 Year Average
Livestock & Products 

Cattle & calves 
Dairy products 
Hogs 

Eggs 
Broilers 
Turkeys 
Sheep & lambs 
Farm chickens 
Honey

2 0 8 ,5 6 5
5 7 1 ,7 2 5
1 2 4 ,4 9 0

6 1 ,3 3 6
3 ,021

1 4 ,0 4 0
4 ,1 1 6
2 ,4 1 7
3,991

2 5 7 ,5 6 7
6 4 7 ,6 0 2
1 3 5 ,6 7 8

5 7 ,7 6 0
1,876

1 6 ,5 8 8
5 ,4 3 9
1,764
2 ,8 4 3

1 8 2 ,2 3 7
6 9 4 ,0 7 2
1 2 9 ,0 2 0

6 8 ,6 7 0
1 ,4 4 6

1 6 ,5 2 3
3 ,3 3 2
1 ,9 2 0
3 ,0 3 2

2 1 6 ,1 2 3
6 3 7 ,8 0 0
1 2 9 ,7 2 9

6 2 ,5 8 9
2 ,1 1 4

1 5 ,7 1 7
4 ,2 9 6
2 ,0 3 4
3 ,2 8 9

Total 99 3 ,7 0 1 1 ,1 2 7 ,1 1 7 1 ,1 0 0 ,2 5 2 1 ,0 7 3 ,6 9 0

Field crops 
Corn
Soybeans
W heat
Hay
Potatoes 
Sugar Beets 
Barley 
Oats
Dry beans 
Mushrooms  
Rye  
Mint

3 1 8 ,7 1 9
1 9 4 ,5 8 6
1 0 2 ,4 6 8

2 3 ,2 6 7
3 8 ,2 5 6
6 0 ,2 9 5

1 ,3 1 5
1 6 ,6 3 5

1 1 1 ,2 3 4
n.a.
9 8 4

1 ,4 7 5

5 1 1 ,3 5 5
2 2 7 ,3 7 2
1 2 1 ,8 9 9

20,210
5 6 ,6 8 8
7 7 ,0 0 4

1,332
22,011

1 4 9 ,2 5 0
1 3 ,0 4 9

866
1 ,4 98

4 8 1 ,8 0 5
1 6 5 ,3 2 5
1 3 8 ,1 6 2

2 7 ,0 7 7
5 5 ,1 8 3
7 9 ,7 7 2

1 ,8 2 0
25 ,511

2 0 1 ,2 4 0
1 6 ,3 1 9

868
1 ,8 2 9

4 3 7 ,2 9 3
195 ,76 1
1 2 0 ,8 4 3

2 3 ,5 1 8
5 0 ,0 4 2
7 2 ,3 5 7

1 ,4 8 9
2 1 ,3 8 6

1 5 3 ,9 0 8
1 4 ,6 8 4

9 0 6
1,601

Total 8 6 9 ,2 3 4 1 ,2 0 2 ,5 3 4 1 ,1 94 ,91 1 1 ,0 9 3 ,7 8 8
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Table XXX Continued, Michigan Commodity Cash Receipts for the Years 1979, 1980, and 1981

Michigan Cash Receipts for the Years 1979, 1980, and 1981 ($ in 000's)

1 9 79 19 80 1981 3 Year Average
Vegetables & Melons

Tomatoes 1 7 ,1 6 8 1 4 ,5 3 4 1 9 ,7 5 4 1 7 ,1 5 2
Lettuce 6 ,1 6 0 4 ,8 6 4 7 ,2 2 4 6 ,0 8 3
Sw eet corn 5 ,5 2 3 6 ,8 7 7 6 ,9 0 8 6 ,4 3 6
Snap beans 7 ,9 0 3 8,421 8 ,2 2 9 8 ,1 8 4
Onions 1 1 ,9 2 5 1 1 ,9 6 3 2 2 ,5 7 3 1 5 ,4 8 7
Carrots n.a. 6 ,3 4 5 1 4 ,7 4 6 1 0 ,5 4 6
Cantaloups 2,981 3 ,5 1 0 3,091 3 ,1 9 4
Cucumbers 1 8 ,7 9 2 1 5 ,4 9 7 1 6 ,8 8 5 1 7 ,0 5 8
Celery 1 0 ,9 8 2 1 2 ,8 9 0 1 5 ,6 7 5 1 3 ,1 8 2
Cabbage 3 ,2 0 7 4 ,3 0 0 3 ,2 2 9 3 ,5 7 9
Asparagus 1 5 ,5 3 8 1 2 ,0 1 4 1 0 ,6 9 0 1 2 ,7 4 7
Peppers 3 ,5 3 6 3 ,2 0 7 3 ,3 2 8 3 ,3 5 7
Cauliflower 2 ,1 3 2 1 ,8 24 2 ,3 5 0 2 ,1 0 2

Total 1 0 5 ,8 4 7 1 0 6 ,2 4 6 1 3 4 ,6 8 2 1 1 9 ,1 0 7

Fruits & Other
Grapes 1 3 ,8 1 0 1 1 ,8 2 5 1 4 ,2 9 8 13,311
Apples 7 5 ,2 0 4 7 3 ,1 9 5 7 9 ,4 1 7 7 5 ,9 3 9
Peaches 6 ,6 9 3 7 ,5 8 4 7 ,4 8 6 7 ,2 5 4
Strawberries 10,041 7,001 8 ,4 4 8 8 ,4 9 7
Cherries 5 9 ,3 5 9 4 0 ,7 9 7 5 2 ,6 1 0 5 0 ,9 2 2
Plums & prunes 2 ,8 4 8 2 ,5 5 0 3,731 3 ,0 4 3
Pears 1 ,7 0 3 2,141 1 ,9 23 1 ,9 2 2
Blueberries 1 6 ,1 6 4 1 6 ,4 0 0 2 6 ,5 7 2 1 9 ,7 1 2
Total 1 8 5 ,8 2 2 1 6 1 ,4 9 3 1 9 4 ,4 8 5 1 8 0 ,6 0 0

Greenhouse & nursery 1 0 5 ,0 6 7 1 0 9 ,7 6 7 1 1 0 ,2 0 0 1 0 8 ,3 4 5

TOTAL 2 ,2 5 9 ,6 7 1 2 ,7 0 7 ,1 5 7 2 ,7 3 4 ,5 3 0 2 ,5 7 5 ,5 2 9
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Table XXXI Michigan Commodity Cash Receipts for the Years 1989, 1990, and 1991

Michigan Commodity Cash Receipts for the Years 1989, 1990, and 1991 ($ in 000'sl

1989 1 9 90 1991 3 Year Average
Livestock & Products 

Cattle & calves 
Dairy products 
Hogs 
Eggs 
Broilers 
Turkeys 
Sheep & lambs 
Farm chickens 
Honey

2 6 9 ,2 8 3
6 9 3 ,9 5 0
1 9 7 ,9 0 7

6 8 ,3 3 8
1 ,2 0 9

4 2 ,6 3 0
4 ,8 8 2
2 ,3 8 3
3 ,9 9 8

2 7 5 ,3 2 3
7 2 9 ,4 7 6
2 4 9 ,8 2 5

6 8 ,0 7 4
1 ,184

5 1 ,1 2 7
4 ,0 2 9
1,542
4 ,4 8 0

2 8 4 ,6 0 5
6 4 3 ,1 4 0
2 1 6 ,2 3 4

6 2 ,5 8 7
702

4 9 ,3 5 0
3 ,9 5 6

6 0 6
4 ,3 6 9

2 7 6 ,4 0 4
6 8 8 ,8 5 5
2 2 1 ,3 2 2

6 6 ,3 3 3
1 ,0 3 2

4 7 ,7 0 2
4 ,2 8 9
1 ,5 10
4 ,2 8 2

Total 1 ,2 8 4 ,5 8 0 1 ,3 8 5 ,0 6 0 1 ,2 6 5 ,5 4 9 1 ,3 1 1 ,7 3 0

Field crops 
Corn
Soybeans
Wheat
Hsy
Potatoes 
Sugar Beets 
Barley 
Oats
Dry beans 
Mushrooms  
Rye 
Mint

2 7 6 ,8 4 3
2 1 1 ,1 2 5
1 2 0 ,1 0 5

93 ,011
7 2 ,2 4 7

1 0 7 ,4 7 4
2 ,6 0 3

1 5 ,8 4 9
8 3 ,2 2 8
20 ,301

7 6 8
9 7 6

3 4 5 ,9 8 7
2 2 9 ,1 0 5

8 3 ,4 4 8
8 3 ,8 2 6
7 1 ,8 6 2

1 2 5 ,0 8 8
2,666
9 ,8 5 7

116 ,041
1 9 ,8 0 0

611
1 ,1 62

3 9 3 ,1 6 5
2 6 7 ,8 2 0

7 5 ,9 5 2
8 3 ,4 6 4
71,221
9 8 ,5 4 6

1 ,5 78
6 ,9 9 9

8 3 ,1 9 6
2 1 ,7 1 7

3 9 3
1 ,7 5 0

3 3 8 ,6 6 5
2 3 6 ,0 1 7

9 3 ,1 6 8
8 6 ,7 5 7
7 1 ,7 7 7

1 1 0 ,3 6 9
2 ,2 8 2

1 0 ,9 0 2
9 4 ,1 5 5
2 0 ,6 0 6

591
1 ,2 9 6

Total 1 ,0 0 4 ,5 3 0 1 ,0 8 9 ,4 5 3 1 ,105 ,801 1 ,0 6 6 ,5 9 5

380



Table XXXI Continued, Michigan Commodity Cash Receipts for the Years 1989, 1990, and 1991

Michigan Commodity Cash Receipts for the Years 1989, 1989, and 1991 ($  in 000's)

19 89 1990 1991 3 Year Average
Vegetables & Melons

Tomatoes 15 ,971 1 9 ,0 3 4 2 0 ,0 5 3 1 8 ,3 5 3
Lettuce 4 ,2 6 4 4 ,6 1 6 4 ,0 6 0 4 ,3 1 3
Sweet com 1 4 ,0 3 5 1 1 ,2 6 8 1 4 ,7 8 8 1 3 ,3 6 4
Snap beans 1 0 ,3 5 0 13,541 1 2 ,8 9 8 1 2 ,2 6 3
Onions 2 3 ,011 20,461 2 1 ,5 6 8 2 1 ,6 8 0
Carrots 1 4 ,0 4 7 1 7 ,2 5 0 1 7 ,4 4 3 1 6 ,2 4 7
Cantaloups 1 ,8 4 8 1 ,8 48 1 ,8 48 1 ,8 48
Cucumbers 2 4 ,6 9 6 2 3 ,6 4 7 2 1 ,8 8 8 2 3 ,4 1 0
Celery 1 4 ,1 0 3 12,891 1 2 ,5 1 5 13 ,1 7 0
Cabbage 2 ,9 9 2 2 ,9 9 2 2 ,9 9 2 2 ,9 9 2
Asparagus 1 4 ,7 8 4 1 4 ,6 8 5 1 4 ,1 2 6 1 4 ,532
Peppers 6 ,5 0 0 6 ,5 0 0 6 ,5 0 0 6 ,5 0 0
Cauliflower 2 ,3 7 8 2 ,7 5 5 2 ,2 1 5 2 ,4 4 9

Total 1 4 8 ,9 7 9 1 5 1 ,4 8 8 1 5 2 ,8 9 4 1 5 1 ,1 2 0

Fruits & Other
Grapes 1 1 ,4 1 5 1 3 ,3 7 2 1 2 ,9 2 6 12,571
Apples 7 7 ,5 0 5 8 6 ,2 8 6 9 9 ,1 6 9 8 7 ,6 5 3
Peaches 1 0 ,4 9 0 9 ,4 4 7 6 ,9 7 8 8 ,9 7 2
Strawberries 5 ,7 3 6 7 ,2 1 5 6 ,4 3 0 6 ,4 6 0
Cherries 3 7 ,0 9 0 3 6 ,4 3 3 67,961 47 ,161
Plums & prunes 2,281 1 ,7 7 8 2 ,7 8 6 2 ,2 8 2
Pears 2 ,0 4 7 6 6 8 1 ,3 63 1 ,3 59
Blueberries n.a. n.a. 2 7 ,0 0 0 2 7 ,0 0 0
Total 1 7 3 ,5 6 4 1 8 2 ,1 9 9 2 2 4 ,6 1 3 1 9 3 ,4 5 9

Greenhouse & nursery 2 5 4 ,6 3 9 2 5 8 ,7 5 1 2 6 5 ,7 4 2 25 9 ,71 1

TOTAL 2 , 8 6 6 ,2 9 2 3 ,0 6 6 ,9 5 1 3 ,0 1 4 ,5 9 9 2 ,9 8 2 ,6 1 4
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