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As farms expanded and became less numercuvs, both farm wocrkers and e 5
farﬁffaﬁilié§ were displaced from farms and the fars Fofpulation.
Cdnceptual; bperational, ‘and stat@stical-scdificaticns of the study
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population changes in smaller places than that indicate€d in earlier
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.+ been the relatianships between changés 1n the -
:litefatizé on farm strueture‘and piace popu; .on :hgnges to generate

for analysis, then report the results of g

:.Eﬁff&iﬂg out the review we héﬁe fGUﬁaiéﬁﬂe

‘pGpulatiDn generally--stem from farm cﬂmmergialization, specializatian,

o= .. Introduction

"The substantive Quegtian to.be addressed this pape: is' What have .

1 and ecanamic gtructﬂre

X

,‘ =

“of farming ani th& Ehanges in pﬁpulatian of sﬁ Ter placeg for Hidhigan in

*‘_the-perigd 1930 to° 19753 In a deductivg appr h we will review tﬁg rel%yant

i

~ variables and hypotheseg f@r”;héranalys;g,ﬁ' ecify the methéﬂel@gical p;ncedut

Ehe analytical teéhnique ‘employed. : ’wé propoged Eéftain'chaﬁgea which

‘ &

we thaught necessary to imprave thé explanatiaﬁ aud;understanding of these

-
changes and their interréiationships, ',this éxploratory analysis, Ehis
fégesting of a suitable mé;hgdglagizal a?praach ranks aqual);n ;mggrtanﬁE'gp e
‘the sybstantive task. o o e T co

Mk

Eany of the changes affecting the U ig fatm papulatiﬂnseand the %ural\

=

technological change, and the most dramatic of these have occurred since

.:1935 (see abl 1)-;3 Overpraductian, fluctuaﬁing prices, cust—price squeezes

- -

and indebtedness have baen cgnstaqt campanians of,;he his&érical develnpment

of farming (Hacka% 1970 Ch 11 Frundt 1975 14=29, Goss et al;, 1978 25 27)

The general response by farmers, bagked by gavarﬂmEﬁFﬁgssistange and cnrparate

e

e
-interests, hag ‘been to expand the size of their aperatinns (Padfield 1971-

’ 4
Radefé;d. 1975:162=16&)i Cammercializstian and Specializatign by Eypa of

1
L3

._5:3 :‘ ;AE ; W <



. T T \ ! B - 't. R 145' SR FZ,'-E
. production aré clasélyéfélated; They degcribe thé tendency for farms to

¥ . @- = . o ’ : - r

EDEEEﬁtratE on speciﬁec cpmmgdities for markét The pregent-day c@mmefcial ’ B

: § ecialize a i arm praduces very little far hgme Eonsumptian anﬂ may have aﬂly
_ v 3

v ' 'Eﬂ. one or, at most a. féw Entefpfisés (Whita and Irwin, 1972. GDEE, 1976. 1015103)

§ >\- . . . '
kOnE genezal indicatgr Df gntérprise EhaﬂgEﬁ is thé amgunt aﬂd prap@rtian of 7. . A*g

= -+

‘:‘-farmalggd in:c;opsi' - \ b : T
R - "(Table 1 about here)

Ve S . :

B

Iechnglﬁgicalfdevelalme has fa cilitated thg cammercialisatinn,

&

:spaeialization and Expansign in fafm pfadu:tian, Hechanizatian by its very:

v naturég substitutea inanimate power for human power, and hénce mare land ;an

-
. :

be. cultivate& frnm thé sama labcf input The gthér cgmpnnent of technalogy

vbialagical advance—!incraases pr@ductinn per uhit Bfgland thraugh the use af

k]

‘ =

,'hérbir di s insecticidee hybrid seeds, fartilizera, Etc. CDonaldgun and

ﬂ;fiHCInErney, 1973; Radeﬁeld 1974: 110- 1225 Gggs 1975: 79-31)5 Bath campqnents .

3

of technclggy have cnutributgd to the increaéed eapital requirément of- farms :

. -;(Brake, 1972 Gass e; al -l978"24ﬁ25),aand Where ﬁhis , elopment has been -,
=,- . } . ’I,

: . . s -

v ;-(sea Table l)k Théfgrhas Elsﬂrhééﬂ Expansian_nftan giténsive nature, due

.maLnly to machanizétiéﬂ.i'ﬁith acres Qf;tbtélhfarm land fémaininé apptcximatelf
J L0 H 2hLe > AL L @ X! ;B APPRERAE _

' o .c@nsténtisihca 1935, this capital féi'laﬁar subst@tution has resulted in an
v.f"' = t . PR f“g - ! =

' increase in the average acreage of farms (sae Table 1) and a. degrease in the-

1_tatalknumber af farms (Ball and Heady, 1972 Rcﬂefelﬂ 1978: 171=173) Whén B

. one :DmEines Ehese two elements of farm Expangiun——increased productiaﬂ per
I

st S acre, and incraased number cf %cresiﬁtthe has heen a sizeable increase in .
tgta; prﬂduction_snd value of autput (gross sales) per farm (Goss, 1976 99—101,
. PR ’ T o ' : l,

u‘seéaiable‘l),




' x -+ Labor displacemgﬁt'b&‘méchan;zaﬁiéﬁ and thé'ﬂééliﬁé‘in farm numhéfg o
Tt e ) 'J:!.;s »E i g - - . #ii : : -. Iﬁi ) v - ! - o VA o
T ;H’_have_éoﬁtribuﬁéd'ta'& decrease in the number of farm workers (sée'Tableéla—

= . -

" Both hir ed” Wﬁrkers 'ﬂWﬂEfﬁﬂEéfEtﬂrs and their families have beea—ﬂisplaced~ ﬂf%“:5*l

) -y . .

) (Tnlley and Farmér, 1967 Gnss, 1976 90-92 Rodéfeld 1978 169§171)
) Withgut Emplgymgnt 1ﬁ farﬁing, ch ge- ,EDPIE;haVE uauall} migrated tq q:ban .
areas where emplaymént chanags and medisn famil; i;eﬁmes have gé ;ré iﬁ_
:_bean better (McDanald 1955~ 55‘-Ga;s, 1976: 142 144) cﬂnsequentlg/%éhe farm -
@f 5 population ha;~dacressed markédly*since 1935 (EEE Table ‘1). /o . /

" Thus iarmiﬁg;hag_unde:ggne substantial changes_in both economic and
social stﬁucturézin tha'past;4b'§éafsi' From this review of .the literature
- Y Lo
ﬁﬁgh’*’ selecte six indepandent variables far our anal si :(1) acres of °

:14 . crap land; {2) value of farm 155& and buildings per acre ; (3) avarage farm ii

sizg in acres; QQ{ gross s IEE per farm, (3) numb’r of w rkers émpl@yed in

. ’ ;farhiﬂgr az (E) ﬁuﬁbéfibf farm peaple ’

Anmther questians is to whatré tent havé.these faré cﬁanges affected

v o ff'h*g_ thé iargef segiéty?a Théy hava @cgﬁfrad iﬁ=thé ésﬁtéxt of a fufal Eogiety
characterised by & dispersed settlemént péttern wfih small tradé centers to ' -

EEfVE Ehé needs Di fatmg, fafm pEGplé, neighborhaaﬂs and cemmuﬁi

N ..ﬂ :
L j{j , @:\(Ensminger, 1949 Ensminger and Zangmate, 1.949; Etua 1977: 23 30) Théi-

2 -

-ar tawn) servieing the acgncmic and technieal ﬁEEdS af the farm Binteriand
= \ x

which was alsn the foqﬁl pcint af cnmmunity (Galpin, 1915 Kolb), 1959)..

i?'A\‘\:;KtypiQal pattern iﬂgﬁﬁe Midwest has béen a papulatioﬂ center (hamlet wvillage,

Natienwide studies fcr tﬁe 1930 tn 197D pericd have Shawn téat more ’¥.

‘ ".tha"half the places with 1255 than-QSO persons declined in size,(as did

" A 30 pefceng;gf»places 250 to ESOO in size (Gass 1976: 132;133 162);

: - N A :
Populatich éé:réasés were greater “for the 1950 to. 197D period, The ability

g L oy . . .

45*4? . of smaller places t@:retain ﬁapulation wag enhanced Ey praximity to iafgéf‘

ﬁlaces; pafticﬁlarly‘metfapalitan cénters (HassingEf 19573; Butlat aﬁd

" Fuguitt, 1970% Efua, 1977 72-719)%. .~ \




. The population changes iﬁithesé places were directly rélaﬁéd’té the .,

number nf ecan@mic services and. sacial fungtians they were able to prnvide'

- #

(Hassinger, l957b Fuguitt and Deely, 1966; 7Brunn, 1968 Etua, 1977: 0572)
. It was the changing demand and supplysdf EETViCEB and functigns that bést iﬁ{.v,

explainéd the link between farm and placa- On the one hand, the déalina in

farm populatign reﬂuced aggregate demand and hence :educed the need far

nonfarm persons respansiblé for. such servicas and functians. Smalle pl ”,,S

.f - entered a de;lining spiral of dgcreased variety of, services and functions and
deereased patranage by local people (Ba linger, 19725 Rﬁdefeldr‘197ﬁs 2143229);

'Alternatively, larger places were able to consolidate thésé lost Eerviceg 7

« and functigns, and add new QnES, Their patranage was incféaééd and hinterlands

expandéd as consumer demands became more specialized and their meaﬂg of
transportation imprgvad. Thus, as the minimum viable size fdr farm aEpEnﬂEﬂt
places increased, (Raup 1961) there was a grew ng dualism between larger,

eipgn&iﬁg places and' smaller, declining ones (Wilkinson, 1974; Goss, 1976 - ;
137-141). Lo : SR

A Places, particularly smaller places, are at the interface between the

" farm and nonfarm pébulatians.; Their decline or growth is part of thaj

It is for this reason that we 'have chosen to focus on changeé in the population
= B
éf'sﬁaller pléées—imafe épe;ifi;ally, ccﬁgty level indicators of these changes. -
= ThreeFepéfatianalizatians-of the. dependent variable will be used in this

’n'ly’is* (1) per:ent change in the tatal papulatian of nonmetrapalitsn
N caunties (a raplicatiun of the measure used by many recent studies of
papulatian Qhange), (2) percent change in aggregate prulatiOﬂ of all places '
o6f 75-2500 pérsans, and (3) percent af all places\in each county declining

in population. The latter two gparatianalizatians focus specifically on’

' , L .
the. changing status Rf smaller places. %

population redistribution pfogéss occurring within the nonfarm sector. o

¢



T #

# s

Gf EGUESE,.thETE afe othef?faétofs éffégting pépulaﬁinnvcﬁangé in

places——industrialisatinn, ufbanizatiun, transpa:tatibn, etc. (Field}and

‘Dimit, 1970; Etua, 1977: 31—47); We will not attémpt to includé them in

the anal&sié'alangsidé the farm iﬂﬂépéﬂﬂént varia es;ﬁ Hawevgtr we Will
&

employ two alternative factnrs-gproximity to large glaces and teginnal SR

e

1ocatiou-—to gain some insight into the Extent of these influéﬁces over and

abava the changes in farming "h ?raximiﬂy factor is inclu&ed ‘because it

Jhas proved to be an important variable in past studies df place pcpulatién_-

‘change. Regional lacation (as opéfatignlize& iﬂ .this study) is a sur éggz J
fpf,industr,alization, urbanization an&;othef macro= prOGESEEE thst are
manifest 1n $patial distribution.

¥ . = ° A
' -, R =
-,

Now, . let us examigé1gevéfal :écent studies fjat have reaffirmed the -
historical relationship between changeé iﬁfthe’econamic andﬁsagiai structure

:::f farming and papulatian cl’fangé in rural or nanme(:rnpclitan areas..

From a human ecg}cgi:al perspective, Frisbie and POELOﬂ (l975 1976)

have fnund that compcnents of Sustenance érgaﬁization accounted for a,

;‘\
~
ounties. Agricultural aetivities were particularly impartant pfédiEEOfS in

complex.: In general nonmetrc olitan cauntie ' that were

=

this ecologic

jmore depeﬂdi’? on agriculture as” a’ sustenance activity, were more likely to
. ¥ - i,- T ’ Y

1 ose gpulatioh'féf ﬁhelperiéd 1960 to 1970. ‘This phenomenon, according to
! . -y - ’ -

Frisbie and Poston (1975: 775), can be acz@unzfé for by the fact that mechaniza-

tion Ef the extractive industries decreased the demand for labor, consequently

&r’

. pecple migrate’d/out of these areas to find “jobs.

In his demographlc analysesfﬁéale (1975 1976) found that ncnmetropclitan
4

s

-U.8. gounﬁiés with marefghan BD'pérceﬂt of employed persons in L;icultura,

| - 3 o
! C “J .




eiperieﬁc' slight net outmigration dﬁfing the 197Disﬁithe;pefiad af metro- '

- S — — e R [ L, N §

*p@litaﬁ=ta—n§ﬁmetropolitaﬁ ﬁet migratian._ In faect, Ehe gfeater the pe:gent

: af_emp}pyéd persons 1njagritulturg_for the county,"thé gréstér'the 1ikelihcod

ﬁf;ﬁbpuiatién decline and thélgfeatéilghe annual rate of ngt-cutmigratign
(Beaie,and Fuguitt, 1976: 15, EIable 6 Beale, 1977: 6, Tabiéé 2 and 3)_

13

It should be ngtgd that counties most dependent on agriculture are fx% :

e A
more likely, to be fnund in the Great i‘laiﬁs/Midwestern regions, and indeed

_ this is WhETE the relatignship with pgpulatian décline was the str@ﬁgest

1

(Beale, 1977: T able 2). In contrast Debertin an& Bradford (1976) found a.

weak but negative relationship between agfigﬁltuzal base of counties (measured
7

as total value of land and buildings) and percent change ir populatians of |

inaﬂrporated Indiana places, 2, SOD to 20, 000 in population faf Ehg ,riad

1960 to 1970. Further, in E study of smaller entfal places in Pennsylvania

(incorporated plagés of IQDD or more plus minor civil divisions in the -.

immediate hiﬂtiéfland), Forscht and Jansma (1975) found tﬁét 73 percent of

=

o, , o %
h 1960=70 decade. TFor &all plat&s the re ationship between percent- employed

-
&

in agriculture and rate ﬂ% populatian grawth was weak but positivg.
3. : . . .

H

In one sense, it is surprising that agficultufe still outweighs other

economic activigieg in the determination of ngnmetrﬂpalitan population change

as recently as 1950 70. The farm work farce and farm populatiom h;g%mnow

=z

declined to a point wene a high absaiuta number of cutmigrants_gannot
continue. The farm population is now less than four'percent of :otal-pc§u1a=
tion whereas nonmetropolitan population is about 30 percent of the total.

A
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‘Hew could agricultural eeEiyitieeéetilyéheie an important influencé on -

L
. )

pule tion change in noemetrepoiiten counties or emellef,pleeee? Gn the -

) ¥

fETL “hat nd, 1 itetiﬁne of past- ‘gtudies," ineluding thosge. revieWed hefe, mey ;

< = .
3

have 1nhibited our underetendiﬂg of the role of ferming in pepuleticn ehenge.

Spe icelly, the%e e%udiee are eenetfeined by: (1l!inedequete_eoneeptueliee—

tien of structural ehengee in ferming, (2) eele tise ‘of ncﬁmetrbpoliten county

dete; and (3) uee of eE i independent ve:ieblee in decedembyﬁdeeede

=
¥ .

regearch.

=

The studies that were reviéwed above ehewed two extfemee in eppreeehing

ehengee in ferming=—%ee of a single variable or fa tcr eeelyeie of multiple

measures. ' Assuming percent of employed persons in ferming to be a velid

indieetor of deperdency on ferming, then the more agricultural the county,
_ the greeter the megnitude of pepuletion decline (Beele, 1975 71975, 1977).

But, a eingle measure of dependeney on ferming gives little ineight into

‘A - on the other'hand,
and Poston C1976 368)/ergued that the compl

p:evente the ccnventionel measurement etretegy of relying on a eingle

_the ferm change proeeES by which thie outmiizetion has eeeurred Ffiebie

xity of egrieulturel eﬁeerpriee

indicator %f the unde:lyieg concept." Their epproeeh was to take 16 diffefent

measures of farm eeeivity and derive four feetere—=generel egrieulture,/,

>
commercial agfieulture meehenieed agriculture and land intensive egeieultu:e.
a \' E
Ho?ever using factor enalyeie to eetablieh etetietieelly eignificent .

.feletionehipe with pepuletinn change in nenmetropeliten counties is not

always euffieﬁéﬁt. Ideally, these T latioﬁehipe should be interpreted wiehin

the context of social and economic change in agriculture. Heehenicel
v Lo

interpretations of factor matrices tend to thibit further understanding. In

=

* the preceding studies little attention was given to the conceptualization of

ehange proe .sges in the social and economic aspects of U.S. farming.

O
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o ' There has also béenaértgnﬂeﬁéykiﬁ:studiés of 'rural' population change

and its causes, to focus anbnénmetfap’lit an ﬂuntiesg(FfiEEie and Péstén,
1975, '1976!‘Beaiei'i§75””1976 1977) The Standafd Hétrapoiitan Stgtigtical

Areh (SHSA) cansig&s Df thage gounties with a city af 597000 or maré*&ﬁﬂg

# T

" gome cgntigqgus :aunties, ngnmetrapﬂlitan caunties are the reaiduali This
.- . N 4 - :

- 'di;hctam? iE arbitrsry, with little relevange to social and écanamic

LA

F, Qrganigatioﬂ§ Eéffééamplg, Zz.perce%§ of U. 8. farm peaple were located in

SMSA's in 1970. In Mighigan, SHSA'g ggntaihed 37 percent of éﬁe farm‘pEQPIé,
) %
42 percent af all rural people, and 25 pércént of placea with less than 1 DDD

3

persons. Frisbie and Poston (1975: 773, 882, 1976: 355) wére cgnggrned

=

with thé lack of junderstanding of changes in nanmetrnpnlitah.counties.

‘This may‘be,ﬂifficult hcwever if the vafiatinn in subunit papulatian change

3
*

* within these :aunties iz greater thangvatiaticn between metr@palitan and
- % . R L4 .
nanmetrapo;itan %ountiesF .

The n@nmetrapalitaﬁ ;'Ercpclitan distincticn occurs at the eaunty V

level. C@unties are politigal units-that vary in geogfaphic and social -

v,
rc’nfigufatian acrassfstatE' and regions Ccunty level. resear:hqﬁs convenient

'becagse thg%e is a manageaﬁle number of cases (abaut 3, 1DQ for the U 5.)

an& easy access to rellablaS comprehensive data from the Gensusgs of Population
and Agriculture. However; it apgears that local residents view the‘county

as an extra-local phenomenon (Luloff. and Wilkinson, 1978). Nonetheless,

this ﬁﬁit_is often taken as a valid surrogate for another entity; the rural

#

community (Beale, 1976: 957; '1977:1).

Alternatively, there has been a long tradition of studies dealing with
place (populaﬁiaqiciuster) as the unit of analysis (e.g. Fuguitt, 1971; see
B Goss, 1976: 131-137; 162-163). The plécéj at a minimim, has a local spatial

identity but this still does not make it coterminous with tﬂmmgnityﬁz_Thé, ’
H s #

) : o .v L - =%E)‘ | 3 o




#

living in plages éf less than 2,500 pérsons or in open cauntry Althaugh

"up

. ;L:mmghis-distinctinn is. ElEﬂ an--ar bit ane, at- least~graﬂatian gf placesgby ;;3?
! - pgpulatiaﬁ size givea some indication of the range af economic Eﬂd soclal .

- : functinns fnund in a,place (Etua l977 18—23) ﬁk

Plage iﬁsearch ‘hag/ also had its limitatinns. Einimum and maximum

papglatian gizes in stulies of placea have varied widelyrfG&ss; 1976: 162-163;

" Etua, ‘1977: 90-91).. Most- studies have been constrained by the source from
which the enumeration was taﬁén_'_Tha Census of Popuistian includes all -
places of 1 DDD persons or more, ?egardless of 1egal status? but cnly thage

a smaller places which ,are iﬂcorpnrated Genera;ising from this;data ggt‘ta'thé

. E unive:sgrof smaller plaﬂgg is valid anly if incorporated places of less than
o\ il,@ﬂﬂ;gré fép:eséntativeiaf all p;aces in this category, M;chigag data
1ndiéaﬁé-this§ié not the case. Iﬁiarporatéd places (less than l;DDD:in

size wefé ﬂ}spréportianateiy 1érgé%‘aﬁd moré likél; to havé Eeeaggrcwiﬁg'in

population (Eelcher§31977)_ In short, change in total pnpulatian of non-

_metrapblitan counties or of C ensus enumerated places may not be reliable

indicators of change' in smaller places or local communities. T
’ [

All studies reviewed thus far analysed the relati@ﬂships EEEWE%? static

iﬁdependent variables (Eharacterigtics far a given year) -and dynaﬁic

=

depéndent variables (change score between two points) Althaugh such relation—
ships are gEﬁEIally féliable indicatars of the process . invélved here are

ainfefential dangers. IE is mést commonly assgpad that the highaf=thé static -

- indepeadent variable ‘score, the greater has been the “hmount Qf Ehange in
that score. However, the scoreg may approach some 'ceiling', after which

the amount of change actually decreases. . In this case, thé-ststic and

£
=

) dynamic measures would be inversely corfelated and their relationships ta

=

other variableg will be in'ﬂppasite di{ ctions.

1

R T -




sand Community Study project which was &ifected by Rodefeld from 1974 to 1976

aoE L

Studiés' invEEtigSting the’ relatiaﬂsh%pa betwee r,g ,:ultural ana
papulatioh changeq far the most- part have. Eeen limited to 10 year periads,

;ﬁjparficular'IQEO*to 197D. However, ‘the well documented changes in farming

ingfeaged farm size, degfeased'fﬁrm'wafkers andvfs:m peapleéshave ggeurred_

aver a mugh Ignger timé periad in patti;ulﬁr 1935 to the present. Fafm'

1 3

changes may not have affected rural or nanmetrogalitan pepulatimn immediatély,

1’\:"

-

and it is paasible that time lags gxtendad beyand thé scope ﬂf decade—by—‘

*

= = .
= . \ N

decada analyses.
This . study of Michigan fafming aﬂd place papulatign changé will diffezg

from p:ecéding ones in the fallgwing ways. First, the independent variables

will be selesﬁédKfram'éoncepés that are étlih& é re a£~saciai and eéénamic'
:hgﬁge in féfming,,-sggond, pﬂpulatiaﬁ‘datg came from an_enumeratiQn of all !Q
incogpara;ed,and un;gcérpgrétéd Placésfhavihg 75 p sons or*-more bétween

1930 to 1970. Iﬂéludad ﬁe:e places in bgﬁh'métrapglitan and ﬁpnmetrapglitaﬂ
counties. Thjird, bath indepéﬁdeﬂt aﬁd dependent variables will be. measured -
longitudinally for the®period 1930 to 1970, |

!

The data far this analysis came. from the Michigan- Population Center
.,

-

(see Rodefeld, 1976) ‘The pfgject was ba ed Dn the assumptions that there

were certain causal forces, such as farm changes, transpgrtation changes, atc.

bringing about. changes in the papulation size ard econumic baae of Michigan

-and other U. S. population centers, and tﬁese latter changeg in turn had

S L y et S

sigﬁifiéance for other community chafagteristicag Anoth%; assumptian was

that smaller places (less than 1, ODO’persons) were at the interface between 4

these changas, regardless of their palitical status. Theﬂprgjegt data was
v ‘ . , e s



L . zcmpiléd in ggd-parts:_ECl) pcpélati@n'figﬁres_byﬁdeéade, 19301to;;970ﬂ
» ) - - K; -. . I f « ‘—,i ‘ N ' ‘ f—i :

a‘fa% #F1 %ﬁghigan pi&ées of 75 persons or moreéfand (2) selegted county

i- 1 characteristics; mainly farming, aver the same periaé B -

-

Rndefeld enumerated 1592 places and. determined their populatian numbers

using the Rand Mcﬁally Commercial AElas and Marketing Guidé, the Censas Gé&;

Pngulatqgn, and local informants. The: Census enumeration accounted for nnﬁ%w

! 598 of these plaaes and those were not highly representative of all Hichigan
placaijwhen cansideriﬁg siza and ditection of population chaﬂge Csae Table 2).
p " Noticensus sources detected the magority of smaller, declining places. The,

L =

task of genefating agri cultural and ch%r hinterléﬁd information fcr each

4

’plééafwas’f@rmidable Coﬂggquantly, most’ gf such data was accumulated at
¢ el

theicauntyﬁlevel fram s@urces ‘such as Census af Ag¥;gu1ture, Census of : e

L)

¥

'Pajula;;gn, etc.

£

Srable 2 about here) A

To date, three studies have utilized the Michigag data. élchet:(l???);,‘

E=

vestigaged thé characterist ic of Census, noncensus and total enumerated
= _ places. Earninghaﬁ C1977) attempted to explain why:same,places i? metfnpalitan
cauntiég declined in population from 1930 to 1970 (eleusive of annexatinn)
Etha (1977) testad for the relative inEIQEﬂcé of lé diffafent fﬁttara

- : f(including farming and transportatian) in the growth and decliﬁe Df Michigan

places. This papef isﬁthé first detailed examination in the Project of the.

rale of farminE in population changé

We caﬁlnéw elaborate on our chﬂice of the unit of analysis a and the

operationalizations of the dependent variable used in this paper. With

i , . B B )
measures of the independent variablas at the county level and measures-of

= -
& .

pnpulatign change "at the place level, there are two poss sible apprnachégg
B o

First, the analysis could be cgnducted with variahleg in. their ExibLing fnrms

=
=,

g A

-,

L

-
»

&
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This would be a cantaxtual'éstudy with place populatian change related to. the

5 & ‘

charaﬂterlsilcs Df counties in which each is loaated While this may be a

R P . K
valid pproach it demands SPeQial considerations (e g. ecological fallacy)

which are beyond the‘scope of this paper. - Second, the place populations

&

Ecuulisgsgﬁggragated to, the county lévéli in a form that,feflects both size

i
¢

and’ change in such population. The latter approach is taken in this paper

as a c@mpramise between the eatlier critique of caunty 1evel studies and
the accessibility of county level data on farming. One operationalization
is to aggregate the population numbers for all places 75 to 2500 in size.

The mean&ﬂfufal'gplace gopulatién acrosg Michigan counties ﬁas gfédpallyi

increased from 5865 'in 1930 to 7471 in 1970.  Another operationalization is
péfceﬂt of all places in each county decreasing fin population. Declining

places are more likely to be smaller and uninc@rparated (see TabT& 2).

©~.In addition to the substantive question of farming and place population

. L ) ’ , -
\ change, we will subject to empirdcal test dur assertien that previous such

S 5 ) , . o
“studies based on statically measured ‘independent variables and . on 1960 to 1970
deiédeqaﬁalyses have been less than adeﬁuatég ;Thg Etatisticaijgnalysis

=5 ' a ;

will proc d as fmllo 7s.  First, past studies will. be replicated by testing 515

& LR

the'felatinnships bétwéen 1960 farm Yafiables and the 1960-70' change in" - .

nonmetropolitan total county papulation 7 Se cond, these relationships will

/

B} / _
be JnalYZEd f@r the other DperatiOﬁaligatiDn of thg dependent variablEP—percént

change in the population of all places 75-2500 persons and percent of all

c;unty places declining in prulatiQnig ;Third " these ré%atianships will be

ﬁnalyﬁéé for different time péfigd5§?193ﬁ to 1970 1930 to 1950; 1950 to 1970.
. :{—

Foufth, these relationships willlbalaﬁslyzed for farm variables!measured

1‘!“'. . . &

l@ng%tudiﬁglly as perceﬁtage change scores.

.
statistical explanation by ‘Introducing two alternative factors--proximity to

. 43 ) B : * ' ‘:’, = ‘
large places and re egional lncatlan ¥ '*ie 7 q

’ = i : -

Last, we will test for ‘additional

-



Correlational analysis wiii»beTEérriéégcut'at two levels. First,

1 N . . .

- Pearson product-momerit correlation coefficients will be computed to determine

" the strsngth}and direction of relationships between and within the farm and

populatien variables. égcond multiple correlation Eoefficients wil' be j/
c¢omputed to determiné the re%g;ive amount of statistical explanation aéhievedr
§é .
. by each of the manipulations: described above Standérdize? ;ggrgssi@n co=
afficients will be Weported’in a‘éultiple regression format for the relation- -
ships betWeen longitudinally measured fari variablgé,_change in th; .

pépu%ation of 'rural' places and percent of places de:iinimg from 1930 to 1970.
Finailylltimeilaggéd“partial correlation coefficients Qill be reported in i
L = . ’
Q?l;- : conjunction with a preliminary discussion of a causal model for relationships

_between farm and population changes, 1930 to 1970. N &

=

. The studies reviewed in thfs paper suggeszed that changes in fatming
- 3

counties We haye SpEﬂifiEd a series of manipulations in conceptualizatian,
. .

npefaticnali?atinﬁ and analysis, in an effort ta imprnve understanding Df

* ga‘;thgwrélatianshipé between farm and papnlatian'ghgng§s f@r Michigan places. .z

¥

First, we axpezt that the farm indendent ﬂariablesfu%ed here will not only o

iea

+ improve the prpDrtiDﬁ of variance expalined in the dépéﬂdéﬂt variable but,

'thét Lhé felati@nshipskinfalﬁéd are capable of 1nterpretation and\aré con 51,
with existent conceptualizations of farm changes and their consequences:

SiﬂDndi we expect that the relationships between farming and Pﬂpulﬂtiéﬁ'

%ga’—r_‘j B

change héve more explanatory power when county-level, 'place' population

variableé“&ég empl@ycd agd the nonmetropolitan county codstraint is“removed.

1

Fhird WE=ExpéLt farm chang&s from ‘1930 tD 1970 to accnuﬂt for’more of thc

LhﬂﬂgES iu place pnpulatiﬂﬁ, Ehan fof a shortet périad In addition, the

nature of the relationships, théma&lv&s, may change‘with time. - We might

ERIC ! B
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importance of farming to have declined from the 1930-50
,!'ip%?between fafm and

expect the relativ
' = i .
Fourth, we expect the rela

7

to the lQSOa?D périod.
pcpulatiﬁn chan e to be more manifest when the independént variables afé

maasured 1Dng tudinally
. " o ~
Finally/ we want ‘to gauge the overall power of the analysis in comparison
. . S

By

Our | exg;étation ii that

o .
It .

with one spgcific alternative factof'(préximity to large places) and with
that these

, one univef,éilfactcr (regicnal location) .
additiongl factors will not result in substantially gréﬁt&f;iavels
explained by the farm vagégéiés.
estricted ?;

axplainéh variance ab0ve that
Wé consider this dnalysis exploratory: because it is largely

~ However, empirical support for the substantive

7

J_.

=

gﬁa cafrelati@nal statisties.
cal hypntheses specified above would prcvide a measure of

and methndol
support for the apprOach\fnllowed here ig Explaining the relationship between
i
secbnd phase, which is beyénd the seape

{
o farm and plaze populatlon changes. A
@f this paper,'would be to- hypothesiéegapd tesE a causal model fof these
same change p;géesses. Tg that end, we will report:some paytig%:cor:elatians
, using a cross- 1agged farmat (see Bnhrng edt, 1969) and discuss a pﬂssiblg
“ é ‘causal model. wy . '
~ | Res ults _and Discussion ) ‘1 ,
, E,J o 7 4
{ The mast typical research degign of past. udies has been .1960 cross- :
ﬁ;;' sectional,:independent vafiables in relatiﬂgrﬁallﬁég 70 percentage.ghangerl .
LB | .Q SCﬂfég in total p@pulatian for ﬁanmettap@liiap céunfi,s ie:c—crder ﬁ@érela;
. ' Litiaﬁ;C¢§ffiCiEn§S are reported in Taﬁlé 3 for ths Michigan replicatign of =
Dbs;rvati@né are watthyﬁéf;ngte.” Firstl, -the iﬁtéfﬁ?frélat%ﬁﬂs
i '1';' seem to ~ )

this design. Two
among, farm independent variables are generally highg and would

i T

4

‘.4
indicate these variables are not méaauflng Qaﬂcaptually distingct processes
Sy

i

A

Also, further dﬂa]YhiS would be prDblemgtic begauae mfvthij

-  f%’ém 'in farming., A .
";S x-;_ .
- 106

Ja




concepts.

~ population change. Hnwevii; the multiple correlatian Qoefficient (RSD 37)

'?‘ccmpares~favarably to' the

exploration. R

f_ . Multiple corfeﬁé,iﬁqaﬂcefficiants ééré calculated for relationships

v oo : . . 15
L4 . . * -
multicallineafity. Friéfie and Postcn (lQ?E 356 359) encagntered the Same
prgblem .and eliminated Qertain variables where zera—c;ger correlations

t

’exceaded O 50. VNext, they faetgr snalyzed the remalning farm variables, and

reg;ession analysis with

algogether. Howeverf we

CSEgéndi the zera5§i§2f‘cbrrelations betwveen the farm indePendent variables

B

andfchange in total’ pulatian Df nonmatropglitan counties are all- law

Thls observation brings iﬁtb dgubt the sugg ted impaftaﬂce of farmiﬁg in-*

-

aiy515 dﬁﬂ@risbie and POStBD (1975 778, R;DEQS) .

Y
v a

when one considers that the latter included mineral, retall wholesale, .

m\

educational, manufacturing aﬁd public admin tration factors as well a

l

farmingi The c@ntrihutim@;af farming is #ubstantial enough to warrant further

‘g—' g ’
between changeg in Earming and changes in pgpulatiaﬂ across the various

{

manlpulatiang, and are shawﬁ in Table 4. TFirst, we observe a higher multiple

correlation ccefficient (R*D 45) for the 1960-70 periad when the dependent’
b ot

variable is operatipnalized a 5 ﬁerﬁent change in:pﬁpulat%OH of plaies 75 .to /

- K
‘} .,d f g" ; /

. 4

2,500 in size, father than épange in nonmetropolitan county total pupulstian '/‘

However, the same ngpariSDﬂsffﬂI the 193@ 70 pérlgd (cae #E and 3 in Table 4)/
(!3! = =
do not show an 1ncreaa§ in the strénéth of the relatiﬂnghip 3 ﬁevertheleq%

i s we
B

fed

o



oy, o statistical explanation is significant- for both 1960-70 (R*=0.20) and 1930-70
periods (R =0.27 to 0.67) when using 'rural' place population or percent of

i;?;;e ; _: déﬂliﬂlng places as éé?éﬂdént Variabiésgk,Thigézlaée relationship between farming
V& ;5Q: . vand po % laticn‘change in‘smaller)plagéé can be reaéily€undefstggd in the
/ -canﬁeit;of our teview of the lite?ature and extends béféﬁd théaérbitfgry=;‘ : -
constraint a§ néh@eifgﬁqlitan_c@uﬂties_ ( o -
= : o (Tablélé.about here) . | ) B

A second @bservaticn from Table 4 (#1 ‘and 2) is that length ning the

time périgd from 1960 7D to 193@ 70, Ta the multipla correlatlan= .

:Gefi}zients (from R=0. 37 and 0.45.to R=0. 65 and D;SE far ﬂpﬂlaticﬁ change

D§ nqnmetropolitan county. and rural' p}aces, raSpEEtively) It is probable

that the 10 year peplnd excluded lag effects whereas they were accaunted fur

in éhe 1930 70 period. o N ) . ;

“ o . &

o " Third, we, see that intféducfion af-langitudinally measured (change score)

i P

varlables in plaéé of static variables increased the multiple

N

independent

Q@rtélacion coefficients further (from R=Q 65 0.52, 0.72 to RTD Sl 0.82,

. 7 o 3
0.79 for ﬁhe Iésp?Cthe depéndentfvarlables), While change scores may not

®

1969) his sizeable increment

be the most agpraprlate measures (BDhr%tedt

3

of dealing with'thefpfaégss,

4
in vaftance explalned demmngtratessthe necessity of

of farm change in statistlcal -analysik, ’and not just the dependenca Df

county. on farﬁingﬁ Thus, ouf'expectazicns that"pl&ce‘ pcpulatian,,f

" < _._varlaBIEE"a 1Dngef t;me period and langitudi ally méasﬁreatvafiablés.ﬁéuld

1 S Ly "enhanie analytlr\paw21b have been empirically chfirmed )

\\ A =

The relationships bétween‘ﬂhangés in farming and’ chaﬁge in fural' place

¥ {
’papulatlan and pEFLEﬂE of plq;és de clining, for 1930- 70, accﬂunted fnr 57 ff;
and - 63 percent of the total variancé ‘respectively. Furth dEtallS afe sbﬁwﬂ
o 3 A




=
r

a
B

.in Tables 5 .and 6. First, we obserVe frém Table 5 that thefe are some negative

\
\
17
A
\'\

5 - . L I\
and hange-score forms. Fgr both the value of land and buildings per acre, '

and farm Size in acres, the greater tﬁe initial value in 1930, " the Emaller -

the percent chaﬁge ftam 1930 to 1970 This is apparently a 'ceilin ng effect'

;and thus our use’ of lcngitudinally measured independent variables is justified

i

(Téble 5 about here)
B T :

" Becond, tﬁe-inté%cérrelatigns among farm_ghange scores for tha 1930 -70
period are genéfally sm311 enc§éﬁ to avoid pheéprablgﬁ of multicollinearity.
Whilg static meaéﬁfes'gi farming for 1966 were highly correlated, the smaller
associations reported in Table 5 indidate that the farmxghahge procésses‘

incorporated into this analysis may be conceptually distinct frqn one.

‘another. One exception.is the large and negative zero=order correlation

coefficient between value of land and buildings per acre and farm size in

aétes. This shows that these farm changes have opposite effects on -change

in place;ﬁcpulati@n, and will be furtﬁer discusséd Eelow.

1 b

Qnefficients between farm 1ndependént variables and cnunEy =level plaé%~;
v ‘-}

pcpulation variables are much greater than for tctal population change . in _;g
ncnmetrép@litan ccuntiés over the 1960-70 parind As previously noted,: the

mﬁltiple cDrfelatian Cmefficiénfs were also muﬁh greater (R=0.82, O: 79) than

=y

L3

tion of that analysls (R=0.37). ' F L. v ‘

The standardizad regf’ ssion coefficients are reported in Table 6. 'One.

\ P . T o/ N

variable--change in farm p@pulééi@n—id@miﬁates all athergfin'its positive

-

-
[

3 ‘i“

T

or the- 1960 70 analysis of Ffisble and Post§n¢(1975 R“D 48) and our fépliﬂa=-

association (Batago 8648)- With change in population of plarea 75 to 2,500 in.siz

\

7
4

Eg",‘: PR
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The greater the decline in farm population fgr 1930-1970, .the greater the
decline or smaller the increase in population of these smaller places.

Alsog change in farm papulatian has a moderate and negative association

lata= =0. l950) with the percentage of all places in the county that are

id li;ing in papulatian.' That iz, the greater the decline 1 JB farm population,

- EPE greater the- praparti - 1aces declining That a decline in farm

j4 pégulation adversely affects the viability of smaller élaces is %ell supported
in the litefétufe; Héwevéf; these results are noteworthy because 'the

relationship holds across all counties in Michigan, which is one of the more

industrial states in the U.S.

=z

(Table 6 .about here) : ’ [
Change in farm size is strongly and positively associated (Beta=0.4031)
with the percent of places losing populiation. That‘is, the greater the

increase in farm size for 1930 to!IQ7D; the greater the proportion of declining

el

placés. As farms have expanded and.become less numerous, both farm workers
and farm families have been displaced from farms' and the farm population.

Thére is a relatively strong assccistién becween changes in farmssize .and

farm pépulatian (r= =0.53). HOW§v§?; h re is contradictary eviaence——the

-

» \ o o 7
weak but positive assaciagion (Beta = 0.1160) between changé in farm size and
change in 'rural' ‘place pcpulationi This would indicate that increased,

-farmﬁéize mightihav, caused a greater increase or ‘lesser decline in population i

4
iﬂf smaller places ert the zero order correlation gbgffigient fct this sgﬁe'
N ST P
: ;qulationshig is*negéﬁivé (r= =0.38). TFurther investigation is needed.

M :
-

=

E

* ; N From Table 6y 1t is obseryed that change in the numberﬂof farm workers

' has 5 maéefatafy EEr@ng, negative assaciation (Beta‘ =0,2802) with percent of
- o B .1 = = .

;§ . * 2%
pla;e 1o osing populatiion. The greater the dacraase in farm WGfkers tha

*

greater the proportion of declining places for 1930 to 1970. This relationship
B S * . R ) i .

T 5 o
= } v
i : . - - .

\)4 ] [ rﬁgh#.g‘f . ff!{)
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is entirely conéistent;with the processes of farm:size expansion and farm

population decline, and the %eSpeative SEfD*@fdef correlapions are r= -0.39 and
%\ k] %
fEQ.ZE; Again, the weaker relatiénship between farm wnrk farce and. 'rurﬁk'

=
4

place population change'is in the appnsit irection (B ta= 1453) : Lika )

/ [ N
/ ' .
the analegaus sitggtian fﬂt chan ng: f rm size this annmalyiwarrangg further
exploration. T 2 - ,5‘3 AR - ﬂ‘,; ’i:,;'é; | 'i;“

change is value Gf lénd aﬂd buildingg per acre.+ The magnitﬁdég of Ehe_fegfessicn

ccefflcients are not 1arge but the direﬁéions are cansistent. Iﬁé greater -
. K . E P, ) . . ) ' - :
the increase in’agfé éapital value, the greater the increase or 1ESSET the ¢ .

bes,

Eon
‘decline in rural' place pcpulaticn (Eeta—o 1835), and the smaller the . .

x ] 7

prépcrtwgn of county plaaes declining in population, 1930. to lQ;g;( a= ~-0. 1051)

3

=

And, tﬁis is cgnsistent w1th the strong, nigative cnrrelatioﬁ between acre
¥ ELAN

capital value and farm Slzé‘(r= EO.7D)i Why should more capital intensiv
%

oy

farmlng EﬂhﬂﬂﬂéleabllitY of smaller=places? Possible explanations are:
= & -
(1) that land 1ntenslvg develapment has Qccuf%éd to some exten& in farming,

/]
and when other factors-are cgntfolled, it bas_nﬁt displaced labdr and farm

people, and in turn has nﬁ?;e%pded the population base of farm trade centers;

’

or (2) that expamsion at che ﬁgtr@pblitan fringe is a ;Bmmcn cause of e @
« B T pa i -, . . ) ’
’ppréclatinn in land values and ng wth in smallef E&gces P F e /. T L
i R L GO ‘al, L
, , - += o
- :Ifi summary;sthese results have lent ,support to Bu suggeated chagggb fﬁ

pcpulaticn changes, -

" o _ / o
and procedures of statistical analygis. 1In addition we have seen that farming

conceptu Alization ofXFarm Qhaﬁges, operationalization o

"has been a very impartaﬁt?féctcr in the changing population of all smaller

L
places in Michigan, from 1930 to 1970.°

Dne final man1pulatian was to dlvide ,the 1930-70 time period into two,

iﬁﬂ observe ii .the nature of qhe Télﬁtionship% batween far**independeqti

& L - i ‘i{ i

oy
]
o
b
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variables and~*place' population chénge have changed with time. TE? mult%plé

/
correlation EGEfflE&EﬂtS reported in Table 4 (#4 and ‘5) would suggést not.

.’While the strength of the assgzlati;;)decllned (R?O 50 to 0.43) for rural'
place populatinnt it increased (R‘O 64 to 0. 79) for percenr PlaCESdeclining
“in Eogulaglgp. EFE general 1mportanc; of farmigg;d@es not EPPEET to have ,
! 2;déélined'in its daﬁerminatioﬁ éf‘smaILEfgplace pcﬁﬁlatidn in Michigan at

least since 1930. >E /p

. correlates of papulatlan change in Michigan places CEtua, 1977) ‘and that

reglonal location 1s highly correlated with the ‘three ope ,ticnaligaticﬂs of

=

'@e dépendent, variable in our ana}f%fé (r=0.46, 0.32, ;9,79)5 We also know

{ “that the proximity of smaller placés to large popolation centers influences
A . . B B .

: : - . . ‘ ,
their rate of papu%ﬁcian.gt@wth or decline, and the zero-order correlations

£

from this analysis confirm this (r=0.31, 0,12 -A256)..  In Table 7 we see that

region and proximity accounted for 12 percent of the variance in "rural'

place po pulatian and 63 percent of the variance in percent places declining.
. &

In the latter case, 56 percent of the variance was shared by farm variables
a = . %

Cos Y . ] . . .
: and these alterhative factors. K\ : ) ;.

I EIEPE (Table 7 about here) : : X

Ragian‘ﬁﬁﬁﬁﬁtgximigy were introduced into the regréssian;analysis for
' 4

1930-70, and the resultj afe shown in Table 8. For the fengssiDn Gn?ifufélf&

o

place pgpulation change there was Jlittle change in standardized slopes for

large places exhibited a moderately

o

.

¢the farm variables, and proximity t
#

4 styong, negative association (Beta= ﬁDEEAOZ)!i That 143 the moré distant

couhgies were from“hose with places of ?q,OOOJPEfSDﬂS or more, the gfeater

£ N . d % o
A » _ ) | _ Ef
the increase or lzéaér the declime in populatien of places 75 to 2,36331 size.
‘ ] . '
3
&
. . : ) :
) 30y Co o o~
‘i;‘ zi; . | 1 ¢ : \ :Jff
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Alternatively, regi@nal location was the dominant alternetiva factor (Betas'
AR
\iégraqsiun on percent places declining, and it did weaken the
= T

Y
e

regression coefficients for farm:variables, ~The less industrial and ufb§§> (_

—D 3602) in

fﬁ ) the region the greater the percent of declining places in th? county.

*

. (Table 8' about here) l ’ Cor

Furthér invesﬁigagimn is n ,enessary in both cases. Although proximity
d&d gé% appear to be a dgminant fagtor, the directi@n of its relationship
with 'rural' Place papulagian is the opposite to most findings. Before we
| .can attribute sign ifizanse to this result as a substantive findingy‘further
wark 'is needed on the way Praximity ¥as operationalized as a variable. Etua

jL(lQ?? 148- 155) found "that popula tion sizeﬁo5‘Michigan smaller places was

pnsitively related to distance frOm a larger place of less than 10,000
F

persons in size, but negatively relatéé to distance from a larger place
with greatér“tnén'lD,DOD inhabitantsa, Tne opposing forces of competition
and Symbiagig-between smaller and léigér@places (Etua, 1977:76) need &o be
isolated in further GpEfatiDnaliiaCiD" of the proximity variablei Although
farm changgs do account for most of the regional diffegé nces, thé relative

. s

impnrtance of regilon in its regrea ion on per;entﬁof declining places d es

i

raise the question of which is the 'real' explanation of population,change--

farming or fagiﬁﬁ; I¢ will be necessary to Explﬁfe the concept of met. opolitan

d) nance tufther

;

A Hypothetical Causal Model

ha
N
Whilgilongitudinal measures on the independent variables are necegﬂary
for adequate understanding, the use of Qhange scores 1s not generally - (
recommended. The main problem with change scores is that they are biased L
) ¢

by the initial value on that variable (Barhnstedt,;1969:115)! Tor example,

[ X
pxey




“‘that were significant at the 0.05

wF

ES . 22
. f . ) ‘ ‘
one would expect the magnitude of percent -changes to be larger for small

place populations precisely because the initial figure is small. Bohrnstedt

(1969) has suggested the use of partial correlation or regression coefficients
. : o <

which measure the:reiagiagShip between the initial value of the independent

variable (e.g. farm population in 1930) and the final value of the depéndent .
variable (e.g. place population in 1970) while fully controlling for the

initial value on the dependent variable (e.g. place poéulatioﬁ in 1930).

“And, if this causality. (e.g.farm populations place populatige) is to be

confirmed empirically, then its partial ;éi%elation or regression coefficient
must be greater than the reverse relationship (e.g. 1930 place population

pfediéting{to 1970 farm pdpulation, Qontfallingifgr 1930 farm population):

i —

Bohrnstedt's modified cross-lagged approach was applied to all possible

combinations of the six farm independent variables and population of p)aces 75
nly these partial correlation coefficients
jn‘ : B

evel and the .appropriate diréction &f
- % .

le]

to 2,500 in size. Figure 1 shows

=

e

causation. In some cases both directions have siénifii*nt coefficients and

. v , ' R e . \ o
the lesser 'path' is identified. We can conclude that 'rural' place population -

is the dependent variable in a causal sense and that farm population may be

an intervening variable between other farm variables and p@ﬁﬁlatinn change.

It also seems obvious that some of the anomalies found in the regression

analysis may have been artifacts of change scores. TFor example, the number
of farm workers is strongly and positively associated with rural placé

population whereas the regression slope was weaker and negative. Adopiion

of such a cross-lagged technique in place. of change scores 1is Imperative.
A
(Figure 1 about here)

i

2
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L4 B
» The objective of this paper was to explore the relationships between

changes in farming and changes in place population for Michigangfrém 1930

\ .. - to lQ?Off Fqllowing a critical review of past studies we selected six

- variables as indicators of the changing structure of farming. We alsh
replaced the commonly used dépéﬁdent variable of change in the total population 7'

of nonmetropolitan counties with two variables measuring the population S
. Iy . ’ -~

3

change of smaller places in all counties. Finally, the time period was

extended to 1930-70 and longitudinally measured independent variables were
uged. * The statistical results confirmed that our canéeptual, operational aad -

, ( L N ) )
statistical modifications did inggsase the explanatory power of the analysis.

Farming 'is still an important factor in the population change of .smaller

; , 5
places and these madificﬂticgg suggest that farm changes have played a more

. f?.s
- important role than indicated in earlier analyses using different measures

_ N ,
and units. L .

. e |

Further extensions of. this exploratory analysis are suggested., First,

k] .

two of the farm variables--acres of land in crops and average farm sales--
contributed little to change in place population and perhaps could be omitted
from further analyses. In their flace we might consider inclusion of variables
for other farm change processes, particularly absentee ownership of farm

land, proportion of full-time hired laborers, and incidence of part—-time

farming. All three appear to have been important components.of farm changes

ecent decades (Goss et al., 1978). Second, two operationalizations of

thé dependent variable were focussed on the changing population status of
. smaller places and were at the county level. Further variations should be

attempted to include larger places particularly those up to 50,000 in size.

Also, a 'contextual' analysis, where population size of individual places is

the dependent varlable, should be attempted.




[~

4

a
Third, some of the raléti@nships were unstable across the cofielatiﬁn

and T g 51cn ana Iys and aft ter including regional lacation as a variable.

g .

‘ ' Y
We 'suspect this was partly due to the hiases of change scores and to one 0121,’

two instances of muiE%galllnéarityi Furthér analysis is suggested using \the
: ‘;ain ytié désig’ni However, metrapalltan daminaneejmay be : (
operatifg as a 'E;;rd:fgﬁtér' tO'fEVEi%r theitraditicnal relatioﬁshipsvf R
béﬁwean f;fming and pléée'péﬁglatio@ for those places within gcmﬁu;iﬁg-“

_cross-laged

distaﬁég§cf large cities.- This does not justify restricting’analyses to ’
- - L .
: 2 . B s = = . A
nonmetropolitan counties,. but suggests the introduction of a metropolitan’ S

LF

status variable and greater spaé@iicity in the yariable of proximity to
larger places. o -

Fingliy,fit appears that farm change processes can be conceptualized
according to a causal 5%@uenca,3with farm population as.the major intervening °
variable between farming and place population. Confirmation of such a} o

model would increase the explanatory power of tbetanalysis, and path ana~’sis

is suggested as a éﬁitablé technique. The preceding issues will be addressed

in the near:future as part of the first author' gkdactaral disgertation, 1
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3This review‘ﬁf the vast 1iterature R
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'fafming wi%l bé ﬂegeésarily bfief.; Wé ‘have writtgn moré cqmprehensive reviews 4 -

"alaewhere (Eee Rgdefeld 1974 3?—210 Egdefeld 1973' aﬂd Goss et . al., 1978)
.

¥

w' =

3
= i‘ V.“ . A . .
. ‘-;

= LB
e

also written mdfe campfehensize feviews Qf the literahute 07

bW

“and gnciety in genetal CG@EE
L} .

2 L "i"r h

o l976 77=163' Rﬂdefeld 1974) tagethér with our céllasgue~Jaseph Etug (1977 1—84)

-
/‘
i
-
g

v . "~§
&t”

el Srhese are the placeskenumenatéd in Migh?gan'faf this réééa ch. Jﬁy

;zﬁww

and tawus or :ities ate places with

placea with population 250 tu 2 SDD

R w i

T, N ;Papulatian 2 SDQ and over (Ensminger and Lnngmare,,lghg 79) ) :'f; : _ -
, . P

"ﬂ’ i'

eiaqive influénce af transportation,*fafming‘ S

i o "EAn assessméﬁé of the

industry aﬁﬂ other factors for’ Hichiganﬂplages has been ‘done By*Egya (1977)

e

7M§asuras for faur of the indepe 1de nt vatiabléé——acrés in crap land as

a percentage- cf allftounty lan&ﬁ valua of land anﬂ buildingssper agre average

;-'farm size iﬂ acres, gross sales per farms—wefe Eaken from the 1959 Census of

= {

f\

Pﬁﬁulstioni

3

Population, ; o : _f o R Co
SBath opefatiﬁﬂalizgéiaﬂs of the dependent Gariable were calculated

ffom the Michigan project EgTaw" E%%ff : . o
l ),; R i Env

. : ﬁ. : = . ; \\3

. : i QMeasures for four farm variables were taken ftom the 1936 1950, and
3} : . .

1969 Censuses of Agriculture. All other measures camegfrom either the Censuses

f pulatian or the Michigan prgject data .and were for 1930 1950, and «1970.

a

o ngr ) S ,V;’ P ;.! - 2??




and gféSE sales pér farm, the secgnd meaﬁure (i.e. 1969/7&;,195@) was tevglued--'5 »{:
to be équivaléﬂt ta thE first measure (1930 195D) ‘to, cantral for iﬁflsti

The ngsumet Price Index was useﬂ as the dgflatnr. : St

i

-

be

D . .

: llRfaximity-ﬁﬁ”largE pl ces! ‘'was aperatianalized as a discrete vqgiable

" thaﬁiSQ-QEQ"but adjacent to s,gaunty with a place greater ,,A'SO,QDO; and 3 =
req 3 i s

s

a cahnty with a place grgater than 5D 000. TRegional 1g§étian consisted of. six

=

, éﬂtég@fié&; »Qpper ‘penisula--west = Uppgr pEﬁisulaﬂeeast = 2 Lawer pgﬂinsulas— 5
g:!ﬁérﬁhQEEt = 3; %ﬂ?éf peﬂinsula—mﬂfrthéast = é; Lcwerkpeniﬁsglasésguthwestas_5;
and Lower péﬁiﬁsgiarﬁsquzheasg'EME; R SR 7 ' )
B i’ Ea . . . : . D,

-
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Table 1. , Eelected Charact;eriatigs of Farming, ;United States 1935 =10, ’ o o :
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. Table 2. The Number of Plates Exceeding 74 and the’Pergent Déclin;ng in
Pnpulatian, Agcarding to Source of ‘Enumeration, Hi:higan,
1930‘1979 a ‘ FR

*

% - Census® - _ étﬁé:tﬁguggés L Total

s Fea o - Number - = . . 7Nugber’ ) * °  Number

11930 S ze  of - Percent . of ‘Percent . of .. Percent

iﬁkﬁf, . of Place ' Places Declining Plates Decliniﬂg Places Declining

0- 74 21

75- 149 15

- . 150- 299 .72 ..
- ' .300- 499 - 106

LU o 500~ 749 - 72, 98

g 750~ 999 . 49 * 58 17.2

_ 1000-2499 ., 124 1 - 140 15.7

ST 25004 12l 17.¢ 5. ~20.0 126 V'17.5

o,

271 13.3
282 48,2
.36 442
el 202 - 30.2
© 98  31:6

&

R NN~ O

Ap P

O =t 00 0 0O O b

k-3

k .
o ﬂ .
o -, .
™ I )
Ll ™

s

B3 00 QO O3 W

e .
i e Dl T = 0

P

i
=]

923

iy
£
-
[

Total’ .530

1503 . 30.7 .

AMissing data: Census=16, Other Sources=6l.
No change: Census=2, OtHer Sources=10.

Source: Radefgid,'l975, dselggted tables," Table 21.
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¢ Correlation Matrix for Indepefident, and Dependent
Variables, Michigan Nonmetropolitan Counties, 1960-70.

‘L Independent Variables (1960)

~ . e
e : Acre

A

Crop Capital Farm Farm n
Area Value' Size Sales Workers Population

Farm' -~ Farm:

gr T =

Independent variables (1960) = -
" 1,00
.84

--57
.81

.45

.93

Crop_area ,
Acre capital value
Farm size

'Farm salesa -

_Farm workers

. Farm population .

1.00

giég

- .81
.22
.86

e

1.00
_-40

=013
© =763

pepggggngivariablé_(;gﬁgf?ﬂ change score)
> BC§untyA§cpu1a§ian .09 .08

- Multiple correlation coefficient = .37

Gaeffigient ﬂf'détermiﬁatian = ,14"

=

.07

*.07

: ¥

-

. '.iji_

1. 00
42
- 78

'1.00

.39 1.00

<06 .03

ASY




l930=50-60—70

‘Table 4. Multiple Curreletien CoefEictents for Varinue Menipeletiene ef Verieblee Michigen‘ '
,‘&

Dependene Ve:iebleei

~ "Rural” Place

,7 Percent Places .~ -

Cnunty o ees o
o Population - Population - Deeldning 0
Menipuletiene N o (Nﬁﬂmﬂtfﬂpﬁﬂ%t&ﬂ CﬂuntiEE) (All Ceuntiee) (All Counties)
——— — - é} = = . = \ | " l -i. :-v iz e
1, 1960 independent varigbles ' 9”7 A1 Lo 45
1960-70 dependent- variables S o
2, 1930 independent variables .65 52 2
.-1930-70 dependent variables : ; .
3, "1930-70 {ndependent variables 81 8 N
119370 dependent varisbles _
C by 1530-50 independent variables R .: 64
* 1930-50 dependent variables : P
5., :195057D'indepeedent variables A4y SR
1950-70 dependent variables - o
6. Proxlnity to large places (15X-10) A B
" Reglonal location (1930=70) 32 -.19 o
- Proximity and regien (1930-70) B g

o



:

v Iaﬁlévﬁg CerElatiDﬂ Matgices fnr Independent,and Dependent
: Variablés, Hichigan Cauntiea, 193 D. -

Indepandent Va:iab;es (1930s70 Chaqgg Scnres! '
K - Acre ¥ ‘ e
B G:ap Capital Farm Farm Farm ' Farm Doe
. Area Value Size Sglga Hbrkers Papulatinn ';'

) Crop area : LE T .42 .25 -=,52 .01 .62 - 7534,
_Bcre capital value -,20 -.207 -.19 -.0p - 44 <07
“Farm slze - : © 421 .48 -.33 -.13 -.10 .3&‘

Farm sales - T .26 .33 > :
Farm workers ' .36 .44
Farm.population , .33 .07

Independent variahles (193D—7D chaggg'snareslf"'

Crop area - 1.00 | ' ‘ TR S e
s Aere' capital value - ;18' 1.00 ' o ERE S
B : Earm ‘slze oo =18 =.70 1.00. .
Farm':sales - s 15 <02 ., .16 1.00 : o
Farm workers . . .35 .12 .-,39 .25 1,000 =
. Farm population 17 .32 =53 =.24 ’ .25, 1
L R

'fﬁgé;ﬁdegt?vag;gbiez;leBD—jD change s;aﬁész'

':‘li- -

_"Rural" place , o ' !
population .0 L1000 L34 -,38 -.15 - .16 72
Percent places ’ . o _ s
declining v =.31 - =.50 .71 .01, *-.58 " +4,52

oo .
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.Table 6. Standardized ‘Regression Ceeffieiente Eetween Farm Independent Variables and Population , . '
Change, Miehigan Counties, 1930 0. o \ -
S __ Dependent Varlables o
"Rural'Place | - | Percent Places
o __ Population | / _ Declining
Tndependent 't Standard | Independent; " ’ Standard
" Variables (1930-70) . Beta frror | Variables (lQBDe?O) © Beta _ Bror
- . R — f S —_— S SRR - —
Fa_rm(eepeletien s 8 Famsize B SN 1.1
hore capital value  .18% 125 1 Tarnm vorkers -, 280wt 331
fmworkess -3 LO2 | Tarm population S0 088
Farm size e, L1e0 L1877, Acre capital value = -.1051 .0390
Farisales 0760 096 Crop area RN RN 3V :
Crop area © .09 65 1 Farm sales 06 .0
R R il Rttt
I .
R = ‘Bz I R= -79 ) :
. ~ | 7 v
S . w = 6 | B
& - o e o _|_ B 7 o o B .

Y4sterisks denote the level of eignifieaﬁce of the etenderdleed regression coefficients; ** =p < {, 001 H
= < 0,01, and * = p < 0,058 o
. , » ) f"j:‘; 11 .
. i+ . ,‘k’- ~ i b
i

il




'Table 7. Coefficients}cf Determinaticn for Independent Variables and ‘
Alternati?e;EQEEOfsi“Hichigan-Capnties,«19§9970. b

= %

L B S . ______ Dependent Variables -
o . . "Rural" Place — Percent Places .
! ' : Population Declining

mlege

& - P . w . :
& s - = B

i*Igiependentgggriablgsh ¢

Total contribution : .67 . . .63

Control variables

, _ Shared 'contribution 09 . .56
3 * *Unique’ contribution - \ .03 , - .07
~+  Total contribution . .12 : . .63

All variables

¥ ey . " -

Tata} contribution .70 .70

=

1,

*.d
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Table 8 Standardized Regression Coefficients Between Farm Var}diléé, Alternative Factors and
Population Change, Michigan Counties, 1930-70.

‘ e A ,7Dﬂpepdent Variabies )
S TR M " Rercent Flaces
* “Va,. - __ Population o Declining R
| Independent, Alternative - Standard Independent, Alternative . Standard
) Variables (1930-70) Beta Errdr Variables (l93b -10) " Beta Error

, - ,E\ s = "**'*1( -
Farm population = = ,8909%%xa . 2797

E

Reglon - 3502* 2,02

Farn size 2191 058 fg?.
Farm population = _\\—;l592 0816
Pamorkers -l 30
b odognlty | -d06 3,509
hte capital value. =093 032
Tarm sales . aiﬂ -.0706 E 0258

Crop area ' - -.021 0823

Proximity = . -, 2402% 12,06
- Acre capital value ; A5000 1239
Reglon . 1387 6,934
Farn size 1366 2017
Farm wcgkers ooo-me e, L48
gt Crop ires C =0 2822
J- Pumsales 06 L089)

/ ==

/ R=84 | b R= .84 | o

\ R C B O 7

’ i’%" - s Lo T o [ >
- v ”’ .

Asterigkg denote the level of significance of the standardized regressidn CDEffiEiEﬂtE k% = p < 0,001,
kk = p < 0,01, and * =p < 0.05. | ) o Ve

e
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 Pigure . Cross-Lagged Part1el Cerrelatlen Ceeffleiente fneiFarm Independent Verlables and "Rural"”
Pepuletien Miehlgen 1930 70,8

™ =2 BURAL PLACE
POPULATIDN

POPULATION

*Only those partial correlation coefficients with ? < 0,05 (szgagoﬁ;afe reported; and where both "paths" are

' Lgnificant the lesser one is indicated thus (==¥).
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