                                                            I NDUSTRALI ZATION OF ANI MAL AGRI CULTURE:

                             SEASONALITY I N THE PORK, BEEF AND MI LK MARKETS

By

Oya S. Erdogdu

1
       David Henness y

2

            Abstract:

       The economic concerns and the technological de velopments increase d c ontrol

over nature a n d nurture in the animal agriculture. Tha t c hanged the seas onality pattern

of the supply s ide and lead to s tructural cha nge in the animal agric ulture togethe r with

the demand side factors. In this study we foc used on the s upply side factors and

document the  `industraliza tion´ of the a nima l agric ultura l produc tion.

1

     Ankara Universit y, Facult y o f Polit ical Sci ences, Department of Economi cs, Cebeci, Ankara, Turke y

(90)(312) 319 7720 office, (90)(554) 525 5245 cell , oerdogd u@politics.ankara.edu.tr

2
      Iowa Stat e Uni versit y, Depart ment  of Economics, Ames, IA, U.S.A.

                                                            I NDUSTRALI ZATION OF ANI MAL AGRI CULTURE:

                             SEASONALITY I N THE PORK, BEEF AND MI LK MARKETS

By

Oya S. Erdogdu       David He nnessy

            Abstract:

       The e conomic concerns and the technological de velopments increase d c ontrol
over nature a nd nurture in the a nimal a griculture. That cha nged the seas onality pattern
of the supply s ide and lead to s tructural cha nge in the animal agric ulture togethe r with
the deman d side factors. In this s tudy we foc use d on the s upply s ide factors a nd
document the `industra lization´ of the animal agricultural production.

                                                                                          INDUSTRALIZATION OF ANIM AL AGRICULTURE:

                                                                SEASONALITY IN THE PORK,  BEEF AND MILK MAR KETS

                                              ^Farming is transformed from growing s tuff to manufacturing

                                                               biologically base d s pecific attribute raw ma terials~

                                                                                                                                             (Boehlje, 1999)

1. Introduc tion:

       Agricultura l production today is far more different than it was 50 years ago. It is

being s haped by large  corpora tions using mode rn manufacturing tec hn iques in

production, ins te ad of s mall fa mily oriente d farms. A consis tent, more uniform s upply

is be ing obse rved. Refe rring to the use of mode rn methods of manufacturing,

production a nd distribution  techniques, this transforma tion is c alled the

`indus trali za tion´ of a gricultural produc tion.

     The change s in the soc ial s truc ture and the living c onditions in the 21st c entury

pus hed the house hold’s prefe rences towards a more healthy, cons is tent, prepara tion

frie ndly a nd less time cons uming products. This te ndenc y of the demand s ide for

s table, uniform production is confronted by the s upply side using high ˘ te ch methods

of produc tion in a factory s tyle c orporate farming environment. Using the

deve lopme nts in technology,  producers are a ble to deal with their e c onomic conce rns

˘ like economies of scale, economies of scope, risk ma nagement and marke t power ˘

and sa tisfy the expec tations of dema nd. The end res ult is the differe ntia ted products,

with the inc reas ing complexity in production tec hnique and the existe nce of huge

corpora tions using mode rn manufacturing tec hniques in a gricultural produc tion.

        The changing nature of dema nd together with the cha nges in s upply (due to the

utilization of tec hnology) increase d the qua ntity, quality and uniformity in produc tion.

Although the cha nge in the market is a res ult of both the de mand and the supply s ide

fac tors, in this study we foc use d on the dete rminants of the tra nsformation of the

s upply side. Following the argume nt that the industralization of agricultural

prod uction, (which caused cha nges in the pattern of seasonality) is in part a

cons eque nce of the increas ed c ontrol of the nature and nurture on the agricultura l

production, in this study we have documented the e ffect of this transformation on the

seas onality p attern of a nima l agric ulture ˘ es pec ially pork, beef and milk production.

       The res t of the paper is as follows. Sec tion Two will de fine the concept of

seas onality and derive s the origins and effec ts of controlling nature a nd nurture.

Section Thre e give s informa tion on the data set that is being used a nd Sec tion Four

documents the res ults of the ana lytical a nd s tatis tic al ana lys is. In Section Five we will

try to open a disc ussion bas ed on our res ults a nd ask and address s ome ques tions

rega rding the  future of animal a gricultural production.

2. Controlling Na ture and Nurture:

       Allen and Lueck (2000) a rgue that nature is ^ the main feature that distinguis hes

farm organization from `industrial´ orga niza tion~ . Due to its very core of exis te nce,

agricultural production is define d a nd restricted by the forces of na ture. Nature

determines the prope rties, types, se quence and timing of the stages of production,

cre ating a ce rtain amount of s tability a nd predicta bility in the process. Na ture

determine s the time to pla nt, time to harves t, time to bree d a nd time to farrow, and so

cre ates a type of certa inty in production. For example, in Iowa, USA April ˘  June is

the time to sow, whereas Septe mber ˘ Novembe r is the time to harves t and spring has
tra dition ally been the time to farrow for pigs. Note that, thes e are subject to weather
conditions a nd s o, ca n be diffe rent for different parts of the world and for different
products.

       Howe ver, nature not only gove rns certainty but also unce rtainty in the
ag ric ultura l produc tion. The random forces of nature ˘ unexpecte d c hanges in wea ther
conditions, blizza rd and storms ˘ create unpredictable and unpreve ntable s hocks to the
s ystem.

       The forces of nature and s o, the concept of seas onality is significant to  understand
the agricultural production process. For a producer of an agricultural product,

^s eason~ is the specific period of the year during which a given a ctivity takes place.

Hence, sha ped by the forces of nature, seasonality de termines the stages and the
timing of a s pecific process as well as the time length and the total numbe r of that
period in a year. As c an be e xpected, this crea tes cycles in the production over a given
period of time. In this study we will not foc us on the properties of seas onali ty or its
impact on the production process or manage rial decis ion but rather document the
dec reas ing seas onality in the pattern of agricultural production. For tha t purpose our
s tudy is based on a nimal production  ra ther tha n crop production mainly due to t he
iss ue of mobility. Allen and Luec k (2000) emphasise the high mobility of livestock
during the growing sta ges a nd the fa ct that they can be reare d indoors. This high
mobility of livestock c omparing to crop production allows the producer to exerc is e
grea t er control ove r nature by us ing high ˘ tech factory s tyle production tec hniques.

Thus, although seasona lity is an issue for all types of a gricultura l produc tion, in this
s tudy we will focus on the effect of an increased control over nature and nurture  on
ani ma l production ˘ bee f, pork and milk ˘  only
3

.

       Technological developments have fac ilitated human control of biological
processes a nd ha ve transforme d farming toward a manufac ture of biologically
improved spec ific products using modern manufacturing a nd production princ iples
and tec hnological improveme nts. Boehlje (1999) argue d that the ability to control the
biologica l process, through a ntibiotics or ge netic enginee ring, has crea ted a more
fle xible, less risky environment and thus has allowe d farmers to produce cons iste nt,
more fee d efficient livestock. With the ability to control na ture, produc ers ha ve ga ined
highe r fle xibility to res pond to cha nges in consumer de mand and have had an
inc reas ed ability to set and sus tain a certa in quality level and the  ability to reduce
ris ks concerning food safety and contamination.

       In gene ral terms, the ability to control nature and thus the genetic input, allows
the producer to change the order in the sys te m through mixture or se paration. The
me thod of mixture /sepa ration c an be used at the farm level ˘ which le ads to herd
heterogeneity, or at the proc essing le vel ˘ which leads to heterogenous ra w produce.
4

The profit maximizing produce r pe rforms a cos t/benefit analysis to decide on
separa ting (at cos t) or working  with the mixed types they purchase d to satisfy the
s trong demand for c onsistent, pre paration ˘ frie ndly products.
5

3

      We di d not use t he dat a on br oil er producti on since the transformat ion/  industrali zati on of the chicken
i ndust ry has been document ed ext ensi vel y.

4

          At  the farm level  there ma y be two different t ype of geneti c improvement :  homoz ygous t raits, which
are inherit ed from both parents and h eteroz ygou s trait s, which are i nheri ted from onl y one parent.

Si nce, hom oz ygou s traits requi re bot h parents, the y express a higher geneti c stabilit y t han heteroz ygous
t rait s (USDA, Economi c Rese arch Service web page, ^Breed or not  Breed P at ent ed Animal s~,
htt p:// strategis.i c.gc.ca/SSG/i p00182e.html ).

5

      Henness y, Mi ranowski , and Babcoc k (2001) st udy probl ems deali ng with economic cost s of mi xi ng.

       On the cos t side, the usage of genetics is subjec t to pa tent costs and c osts

ass ocia ted with informa tion and uncertainty. Pa tent c osts  are large  asset ˘ s pecific

cos ts to a chie ve a ge netic improve ment of a given spe cies. But more importa ntly, the

biologica l improvement creates information cos ts due to uncerta inty about the

composition of the mixture or the unce rtainty about the reaction o f each type to

a stimulation. More over, these uncerta inties have significa nt impacts on commercial

gains too. They c reate inefficienc y in volume production and low qua lity and

inc onsistencies in the raw production, which would lead to unsatisfactory c ompl etion

of the transformation process.

       However, in ge neral, the control of genetic input may de crease cost and improve

commerc ial gains.

       Togethe r with the intens e usa ge of genetic inputs, the increased ability to control

the environment has  allowed uniformity in production a nd has led to confine d

production sys tems.

       Given incentives, variations in inputs cause varia tions in the performance of the

product brought to the ma rket at the s ame time (intra ˘ temporal inconsistenc y) and at

dif fere nt times. Thus, incons istency in production due to va riations in input like

nutrition and environment is declined by highe r control of the produc tion

environment.

        As Hurt (1994) argues confine d production sys te ms with inc reased control ove r

th e production e nvironme nt such as improve ments in nutrition, housing, handling

equipment and ma nagement have enc ouraged highe r and more uniform s upply.

Factory ˘ s tyle corpora te lives tock farming, using ve terinary medicines, healthier diets

and indoor envir onme ntally controlled she ds has satisfied the nee ds and improved the

hea lth and the production c onditions of the a nimals. The res ult was a healthy,

uniform, large r s upply.

       All these information argued tha t our ability to control nature and nurture  lead to

a structural change in the a nima l produc tion, decreasing seasona lity with more

uniform and standa rd products. The res t of the paper a ims a t docume nting this

tra nsformation using differe nt analytica l tools.

3. Data :

       The data on monthly p roduction of pork, beef a nd milk are obtained from the we b

page  of the United States Departme nt of Agriculture, USDA. The monthly milk

production data is obtaine d for the period 1930 ˘ 2000 (exce pt 1960 ˘ 1963), and the

monthly beef and hogs production data are for the period 1944 ˘ 1999 (except 1982).

       The se ries we gathered are monthly calc ulations from the first to the last da y of

the month. Therefore, first we normalis ed the monthly data to 30 days pe r month to

dec rease the noise in the system. Then,  to de tec t the decreas ing seasona lity in the

production we calculate d Herfindahl ˘ Hirs hman inde x (HHI),  pe rformed Lore nz

curve  ana lyses a nd conducted mode l sta bility/struc tural c hange tests.

       We graphed the norma lized monthly production sha res, calcu la ted the 12 ˘ yea r

ave rages for ea ch month and compared the trend for different periods of time. The

graphics below are for the monthly produc tion ave rages of bee f, pork and milk for the

ea rliest and the latest time periods in our data.

      The inc reasing s moothness in produc tion is very c lea r for pork and milk
production. The production sha res are c los er to each other in comparis on to their
corresponding values over either time periods. The most dramatic cha nge has
occ urred in milk production. The s ignificant importance of s ummer time production
in the 30´s is replaced with rathe r constant production s hares in 2000, which indica tes
a relatively stable milk production.

Beef - Monthly Production Averages

                   0.076

                   0.078

                         0.08

                   0.082

                   0.084

                   0.086

                   0.088

                         0.09

                   0.092

                                                    0 2 4 6 8 10 12 14

                                                                                                                1945-1956

                                                                                                                1988-1999

                                                                                                                1970-1981

Pork - Monthly Production Averages

                                  0

                    0.02

                    0.04

                    0.06

                    0.08

                          0.1

                    0.12

                                             0 2 4 6 8 10 12 14

1945-1956

1988-1999

Milk - Monthly Production Averages

                                  0

                    0.02

                    0.04

                    0.06

                    0.08

                          0.1

                    0.12

                                             0 2 4 6 8 10 12 14

1930-1941

1989-2000

4. Methodology:

       In order to v erify the industralization process of the animal agricultural

production statistically, we calcula ted the HHI index, Chow and CUSUM statistics.

       4.1.Herfindahl ˘ Hirshman Index (HHI):

       Actually, HHI is a tool for marke t structure ana lys is. HHI  is not a very common

ana lytical tool in agricultural ec onomics. One application can be found on the web

page  of USDA whe re the economics res earc h service use d HHI to ca lculate the

concentration measure for the bee f packing indus try (USDA,  1998).

       H HI meas ures the degree  of conce ntration in an indus try. W e use d it to ca pture

any changes in the pattern of s easona lity. HHI has the advantage ove r other

concentration measures since it works with the all firms in the market, not a fe w, and

it ta kes into a cc ount the relative  distributional sha res of the ma rket held by a ll firms.

      Based on the Jensen Inequa lity the HHI is calcula ted using the sum of squares of

the market s hares of all firms. The inde x is:

å

=

                                                                                   =

K

i
i
w

                                                  HHI

1

2
                                                                                                                000

                                                                                                             ,

                                                                                             10              i = 1, �.,K

where,

                                                           i

                                                 w  is the ma rket s hare of the firm i.

       In this paper we used the HHI to measure the degree of spre ad of production ove r

12 months for beef, pork and mi lk production. HHI is c alc ulated for each ye ar by

s umming up the squa re of each month´s share in total production. The n, we calc ulated

the 12 ˘ yea r averages of that sum. Thus, for the time pe riod 1945 - 1956 the HHI index

is calc ulated as :

                                                                                                                      å å

                                                                                                                      = =

                                                                                   =

                                                                                                                     1956

1945

12

1

2

,
                                                                                               12

                                                                                                   1

                                                                                                                   j i
j
i
s

                                                  HHI

where, s

                                                    i,j

                                                              is the  i

                                                                                                              th
                                                                                                                       monthly production s hare in the j
th
 year. Note that our ca lculation

is a little differe nt from the origina l form. Since working with decimals is not a

concern for us, we did not multiply the s ummation res ult by 10,000 but we prefe rred

to take the a verages to minimize the noise in the sys te m.

       Table be low s umma rises our calculation of the HHI for beef a nd pork avera ged

over t he time periods : 1945 ˘ 1956, 1958 ˘ 1969, 1970 ˘ 1981, 1983 ˘ 1994, 1988 ˘

1999 and the HHI for milk production averaged over the time periods 1930 ˘ 1941,

1941 ˘ 1952, 1948 ˘ 1959, 1963 ˘ 1974, 1971 ˘ 1982, 1981 ˘ 1992, 1989 ˘ 2000

6
.

       If ea ch month of  each yea r ha d equa l sha res of production, 1/12, the inde x would

ta ke the value :

å å

= =

=

1956

1945

12

1

2
)

08333

.

0

(

12

1

j i

                                                                                                  HHI = 0. 0833. At the other e xtreme, if the

6
        The calculati ons we used before grouping t he dat a, that i s the sum of squares of monthl y shares for

each year,

                                                          å

                                                                =

                                                              12

                                                                     1

                                                                                     2

                                                             i

                                                                                   i

                                                                             s
                                                                                              are avail abl e upon request .

               HHI - Beef         HHI - Pork         HHI - Mil k

       1945-1956 0.084035 1945-1956 0.086944 1930-1941 0.085029

       1958-1969 0.08353 1958-1969 0.084153 1941-1952 0.085543

       1970-1981 0.083536 1970-1981 0.083995 1948-1959 0.084893

       1983-1994 0.083542 1983-1994 0.083977 1963-1974 0.083811

       1988-1999 0.083534 1988-1999 0.082635 1971-1982 0.083591

1981-1992 0.083453

1989-2000 0.083416

Bee f Production:

Hypothesis:                                                              Chow Test:

1999

                                                                                                              1983

                                                                 1981

                                          1944

                0

                         :

-

                                                            -

                                                                                        = b

                                b

   H                                           Chow Test: 4.19

1981

                                                                                                              1962

                                                                 1961

                                          1944

                0

                         :

-

                                                            -

                                                                                        = b

                                b

   H                                           Chow Test: 1.19

1999

                                                                                                              1993

                                                                 1992

                                          1983

                0

                         :

-

                                                            -

                                                                                        = b

                                b

   H                                           Chow Test: 0.53

1999

1992

1991

                                                                                                              1983

                                                                 1981

                                          1944

                0

                         :

-

-

                                                            -

=

                                                                                        = b

                                                                                                     b

                                b

   H                          Chow Tes t: 46. 65

1999

1983

1981

                                                                                                                  1972

                                                                      1971

                                               1944

                0
-

-

                                                                  -

=

                                                                                             =

                          = b

                                                                                                          b

                                      b

   H                         Chow Test: 5.23

Por k Production:

Hypothesis:                                                               Chow Test:

1999

                                                                                                            1983

                                                                1981

                                        1944

                0

                        :

-

                                                           -

                                                                                      = b

                                b

   H                                            Chow Tes t: 5. 85

1981

                                                                                                              1962

                                                                 1961

                                          1944

                0

                         :

-

                                                            -

                                                                                        = b

                                b

   H                                           Chow Test: 27.55

1999

1992

1991

                                                                                                              1983

                                                                 1981

                                          1944

                0

                         :

-

-

                                                            -

=

                                                                                        = b

                                                                                                     b

                                b

   H                          Chow Tes t: 4452. 44

1999

1983

1981

                                                                                                                  1972

                                                                      1971

                                               1944

                0
-

-

                                                                  -

=

                                                                                             =

                          = b

                                                                                                          b

                                      b

   H                         Chow Test: 622.41

M ilk Pr oduction:

Hypothesis:                                                               Chow Tes t:

2000

                                                                                                               1963

                                                                 1959

                                          1930

                0

                         :

-

                                                            -

                                                                                         = b

                                b

   H                                           Chow Test: 228.45

1959

                                                                                                               1946

                                                                 1945

                                          1930

                0

                         :

-

                                                            -

                                                                                         = b

                                b

   H                                           Chow Test: 5.37

2000

                                                                                                              1983

                                                                 1982

                                          1963

                0

                         :

-

                                                            -

                                                                                         = b

                                b

   H                                           Chow Test: 43.92

2000

1982

1981

                                                                                                               1963

                                                                 1959

                                          1930

                0

                         :

-

-

                                                            -

=

                                                                                         = b

                                                                                                     b

                                b

   H                          Chow Tes t: 315. 65

2000

1963

1959

                                                                                                              1946

                                                                 1945

                                          1930

                0

                         :

-

-

                                                            -

=

                                                                                         = b

                                                                                                     b

                                b

   H                          Chow Test: 259.04

       Each Chow s tatis tics for pork and milk produc tion is gre ate r than the critica l
value of 1.75 at 5% signific ance le vel.
8

 Therefore, we rejec ted the null hypothesis of
same coefficients, and conc luded that the coefficients obta i ned on re gression for the
give n two time periods a re significa ntly diffe rent from eac h other. Tha t is, a s truc tural
cha nge has occ urred in pork and milk production in the las t 50 ye ars.

       As for beef production, the test indica tes a s truc tural change  between 1944 ˘ 1981
and 1983 ˘ 1999. The same result is ac hieve d when we divided our s ample into thre e
diffe rent time periods. Howe ver, a more detailed analysis refle cts the slow
tra nsformation in the beef produc tion that has also se en in the table on month ly
ave rage production s hares. The Chow tests did not reject the null hypothes is of no
s tructural change for the time periods, 1944 ˘ 1961 and 1962 ˘ 1981 and s imila rly for
the periods 1983 ˘ 1992 and 1993 ˘ 1999
9

. That is, the test concluded that no change
has  occurred in the seas onality pattern of the be ef production.

       The Chow test checks for structura l change in the ma rkets for s pecified periods of
time. In this study we also did the CUSUM tes t and se arche d for the existe nce of
s tability without restri cting ourselves to spec ify the cut off pe riods of time in the data.

Note that the CUSUM tes t has a lower power than the Chow test.

       Our res ults s how that for a ll the three production series the CUSUM s tatis tics
move s ins ide the confidence bounds, in dicating that no s tructural cha nge has occ urred

8

     The criti cal value for 0.01 si gni fi cance l evel for F

12, ¥

 is 2.20

9

     We di d the Chow t est for m any di fferent combi nati ons of time peri ods. The result s were same as the
ones that are menti oned here.

 11
in the beef, pork and milk production

10
. Rega rding the generality of the null

hypothe sis, this is not ve ry s urpris ing since our previous  results indicated a very slow

tra nsformation process, which ma y be s till  going on.

5. Discussion:

       In this study we have documente d the s truc tural cha nge in the animal agriculture,

which caused dec reas ing seas onality from both the demand and the s upply side of the

ma rket. We a rgued that the economic conce rns and the te chnologica l developments

le ad to higher control over nature a nd nurture in the a nima l agric ulture and thus, lead

to changes in the seasonality pattern of the supply side. Due to the exis te nce of fa ctory

s tyle la rge manufacturing firms producing various, un iform produc ts ˘ ins tead of small

family farms ˘  the term `indus tra lization´ is used to refer to this tra nsformation in the

agricultural sector.

       In this study we used different analytica l tools, ˘ HHI, Lorenz curve , Chow and

CUSUM  tests ˘  to doc ument the industralization of the animal a gricultural

production. Howe ver, there are still lots of questions that need to be ans we red by

ec onomis ts.

       First, it is important to document how effective the existent policies have been on

the s tructural cha nge of the animal agriculture. To docume nt the impact of these

policies on innovation and implementa tion of the sc ientific knowledge and the role of

policies to encoura ge/ discourage ve rtic al integration is crucial to dec ide on the

dire ction of future actions.

       Secondly, it is important to analyse the impacts of this new production structure

on technologica l developments, bio ˘ security, national and international market

s tructure and prices and environme nt.

       It is argue d tha t the usa ge of te chnolog ic al developments in the animal agriculture

create d uniformity in production. Is this a two ˘ way road?  Does uniformity

enc ourage/dis courage  technologica l de velopments and innovative attempts?  If so,

what would be the e ffect on marke t struc ture, qua lity, qu antity and prices, and s o the

role of governme nt?  How and how much regulation s hould be there?  As the Dioxin

case in Belgium and Starlink case in Iowa pointe d out tha t there is important bio ˘

security issues regarding the usage  of vete rinary me dicines and gene tic improvement

te chniques in large corporations with high divis ion of la bor. What would be the

regulations on the usage of veterina ry me dicines, genetic inputs and the pate nt rights?

Are these regula tions effects the pattern of seasonality in animal a gric ulture?

        With the globalisation, the inte rnational effects of the decreasing seasonality in

domestic marke ts become an important iss ue too. The effects of s easona lity on the

pric e, quantity and quality in the international marke ts s hould be a nalyse d as well as

the consequences of policies on the usa ge of biologica l improve ment techniques and

the medicine.

       At last, similar to the a rguments on the usa ge of gene tics in human deve lopme nt

process, the re are argume nts on the effect of high control of nature and nurture on

animal wealth. Anima l rights  activis ts question if it is fair to gene tically and

environmentally restrict the natural deve lopme nt process, like the case in factory style

animal production.

       Thes e are some further r es ea rch topics.

10
          We used TSP  for st ati stical anal ysi s and the pl ot s for the CUSUM t est are availabl e at request.

REFERENCES

Alle n, Douglas and Dean Luec k. ^ Family Farm Inc .~, Choices, first qua rter 2000,

       p. 13 ˘ 17.

Boehlje, M ic hael. ^ Str uctural Changes in the Agr icultur al Industries: How Do We

       Me asure, Analyze and Understand The m? ~, Ame rica n J ournal of Agricultural

       Economics, 81 (number 5 1999), p. 1028 ˘ 1041.

Brewer, Clarenc e. ^ The Tr end of Concentration in the Pork Indus try: A Brief

       Explanation of Why It´ s Happening ~, unpublis hed notes, 1999

Brown, R., J. Durbin and J. Evans. ^ Techniques for Testing the Constancy of

       Regr ession Relationships Over Time ~ Journal of the Roya l Statistica l Society,

       Series B, 37, 1975, p.149 - 172

Bugos , Glenn. ^ Inte llectual Property Protection in the Amer ican Chick en ˘ Bree ding

       Industry ~, Bus iness History Review, 66 (Spring 1992), p. 127 ˘ 168.

Drabens tott, Mark. ^ Indus tr aliz ation: Steady, Current or Tidal Wave ~, Choices,

       fourth qua rter 1994, p. 4 ˘ 8.

Greene, William. ^ Ec onome tr ic Analysis ~, Prentice Hall Int. , 1997

Hall Robert a nd Lieberman, M. ^ Microeconomics: Pr inciples and Applications ~

       South - Western College Publishing, 2001.

Henness y, Da vid a nd J utta Roosen. ^ A Model of Seas onal Pr oduction, with

       Applic ation to EU Milk Policy ~, working pap er, 2001

Hurt, Chris. ^ Industr alization in the Pork Indus try ~, Choices, fourth quarter 1994,

       p. 9 ˘ 13

Unite d States Depa rtme nt of Agriculture Economic Res ea rch Se rvice,

       http://www.ers.us da.gov