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Capital's share is (15) & R.
. Pe™ + S eml—l)—P"Sim.= ] - B2+ Sim (16)
R Peml + 5( ml_l) R

(16) is also of tourse the complement of land'$é and labor's shares.

(16) is an increa§ing function of time, proaching 1007 as m gets

large (unless i is\very low.)

Intensiveness o is the sum of labor's share and cap-

ital's share, and the ent of land's share. Either way, it works out

to:

(17)

To normalize the single cycle, assume a fixed piece of land divided
r
into @ cells or tracts. Each year we plant trees in one cell, and harvest

[
another. Payroll to plant one cell is 94;J Receipts each year are R/=.

h
Yearly land cost is Si, and for each cell is Si/m.
. h
The capital stock at all times is:
an
S i n
=0 g _ / i M%» )
KQL__.(P+S)e s=(P+S)§L_1_—S(-1-B‘)’ ( (e
3r[=1 A h ai
n

Receipts each year are:

| w.
R_ _(F+58) & -3
=

nm _ 9) 677zj L“‘L)

Labor's share is:
‘/k
2/ = F |

R/E R (,eo'),(/HT (-(3)
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(13)

“+his is the same as the single cycle case.

Land's share is:

Si= msin
Rm R W @y (e LiY)

(/4
ihgt too is the same as the single cycle case.

Capital's share is:

/ .
Ki= (B+8) (™ -1 - sim %M’(—"ﬁ
R/Eh R
i g (te

But (22) is the .same as (16),.the: share of -capital in' the single cycle case.

So we have normalized tree—growing operationsand shown that the shares
of land, labor and capital are the same as when we look at one cycle over

its life.

Now let us get a better idea of how the shares vary as functions of

n
life (®m). Table # is an example worked out for assumed values, with i=.05, a4%{
5= 800, andP=208— Wo [wiliad of adassmory +he ovpinal Cwiir pmp |

§ a1 vn rhe ufw ihvve A& s f’w M asbumidd o

be all /lét?'%/ \./0)'




.(’ﬂ;:—”%7 Interest Wages Land Interest on Sum of
e Factors Receipts Rent Cap. Stock Shares

K Intensiveness
Am't Share Am't Share Am't Share T{check)
(1) (2) (3) (1) (5) (6) (1) (8 (9  (10) (11) (12) 1
I n |
mi o - ‘
e ¢ =l 1ooogi; 800, %%% Eg; Lo %ﬁ% gg; (6)+(8)+ (10) (6)+(10)
1 1.05 1.00 250 200 .80 Lo .16 10  .ob 1.00 .84
7. .14 8.14 87 29 .33 16 20 23 1.02 +56
1L 1.97 19.6 8h 1k 17 .48 30 .36 1.01 .53
21 2.79 35.7 9L 9.5 .10 43 Ls 48 1.01 +58
28 3.92 58.4 o1 7.1 .06 .36 65 .59 1.01 .65
35 5.52 90.3 135 5.7 .04 .30 90 .67 1.01 JTL’ |
k2 - 77076 7135 166 4.8 .03 RN - R, .99 5 ‘
| | % 10.9 198 206 b1 .02 .19 160 .78 99 .80
3| 56 15.4 288 261" s 3.k .01 X5 S A5 .82 .98 83
= 63 21.5 410 328 3.2 .01 .12 285 .87 1.00 .88
} 70 30.4 588 423 2.9 .007 .09 380 .90 1.00 91
77 ho.7 834 Skl 2.6 .005 .07 500 .92 1.00 .93
\\‘8h 60.2 1184 707 2.4 .003 4o .06 665 .94 1.00 .94
‘ 3 Table 5, Factor shares as fungtions of 1ife of trees, normalizedroperation
Notes: (1) Life’ 2 (11) Discrepancies due to rounding
%}l (2) Amount of 1 at compound interest, 5% M12) . Tadsnadvanass

wolwn (3)  Amount of annuity at 5%
Wiwmbus () (P + S) i -S

(7)  S#41 =800 x .05 = 40

~
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\1
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() Ki = .05 - 1000- g%
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Intensive Land Use and Employment, TRED Conference, Oct. 19-21, 1973

Applying the principle of leverage it is evident from Table 3"

o o

that a slight rise of interest rates will screen out,long cycles, as we would

A
expect from the simpler earlier demonstration. A rise of wage rates will screen
: o~ \
' outAshort cycles - we economize on labor by using it less often. “A—rise- ( 0H7£;>
me
ef land rents «itl screen ouﬁﬂmedium cycles, 5

-arourrd—ti—years~ An example that the model partly fits is cattle breeding,

a very land-using business. e lives of cattle are foreshortened in the
Lowvd o coth W e

U.S.A. as compared with Argentina, Wherf‘, +omueh cheaper,¢“High interest
MWWH'

rates are not enough to pry land away from cattle and sheepA the great histor-

ical depopulators of farm land. High holding costs must be brought directly
1%

to bear on the tenure of land.
H"(/&“

It breathes—some—life-into Table 3—te relate—it to-history.

labor has had to clear away trees to find jobs working the land, and then to
MMy
push back sheep and cattle. These organisms of slow maturity create virtual ‘£::£-
W b the copiled o rﬂmuumt/’w;mc‘( (L“"'d
economic deserts for man. ANOW for some decades, forests and livestock have
been repossessing land formerly tilled, while farm labor left for the cities,
'g

and food prices rose, eemeehingAis scrambling the econeomie—

market signals; We hwe tem ther Fac bion ;g /u.o(v; Wwwf

Aside from the intuitive leverage principle, how do higher rents and

interest rates shorten life? It is geometrically obvious that any tree is

mature financially in equilibrium when its growth curve touches the R function,

where it has the same slope. ﬂ"#“mt‘ . J' LQ):

R
g_R_=iei”(1'+S)=i(R+S) ==% {ﬂ?’(//)

2222 says a tree is mature in the year when its growth just covers interest on
its achieved value (iR) plus rent (iS). Raising rent and interest thus results

in shorter cycles.

f"umf'& Rt v Wl WM/VW(MJW Lier ave v
ik oo calle o g ax .

fs






..(_,

‘“‘W L Ao, Do base il ATy b
I f’““”’é&’z’“"/

RS

Ao choie f Ao, |

fﬁi HM 1_[,‘,«,1,4 AAJAAM. /&WW weds | L:g weedh VW W/f’tl
pumovar, s way hunki™ atont

[ ¢ [ oV ji4 I 4 i
[0 (ov Y4ov 60 Lov
p5ed

_)e,;‘iztﬂ ey g L N T i

LR
oo L
s U




A, gt kil o - 10B Hiw i F Aol L 100, @ sO7.

oM
%&N-W,W¢ raxd o & Wf'*ML,

G [T X,

14-10t= 1.
W ’@_ qu-“(b /M M—% 6_“9 rwcw“- (uc_
( 14 |4 101 7
{0 yov sov LoV Lov
10 /600 |§ov o 00 [Lov
30 {4 oV {30V gov 'l Lad
Go 274 15700 4 el 23708
-//aXa/“‘L lltC, = R ool
Ratz o vnffn = |
'1.wu4 wwLMﬂ, = W
W wkh = C,&JM
T
e [ ) m
. ocable v = R L g
B i TM«ML Cac. : ab)ﬂbfm 5. c“ f—[)u-(
M~. Tux able Cuc. i ™ o 3 SRS e
Ce (e ~(> e (e‘“‘-()

o B Ee BBV T
W < B = (Y 3 LS
B S




o il Sal et aubd L . o

boe, f’MA\m [/; 4 N

/e ‘/m«’ conn. dodlat sipuns ol L
wolin  comupw gl

Aw. (01 %«m aky ofi Lo e, C e R
(nemdy hiituy finksn? 1 dodbe 11, bt euk.)

By Toe Refor it 1941 W‘)Wryrﬁwﬁ 3
\N"M\LLL T"b thAW 2Male s A w,‘r";a. 7 M 0/ %{u‘n‘m‘n« i
(LWV;{W“/‘WWW”W')/W%

H&a,&w( wb (0 rh (ﬂ’w’ WW.
~Wm_ Wﬂ#/ [0- 10







o Low - i MWW%%W
I PR co rhat o /sz e/ W
o, Pkl rhow 0 Tt 4
/l.u/, e i L2 f, m//
Y/ Y W T



7“4/. ' W-u,cy/‘)r, W/tuw LoV Y W

Mok G & 5 st N ek k.




RM 21 M, [
Mok R 1D, Lodidfrd, <.of Lode 2 $1r0 e y1.0hnie [oed
it s frma - Pl Towe 2 b Saios Lo of e ey
g‘ﬂﬁWW. Pp 15 (o Padie wnbiononny protly

Tion 1o ke nes-

Rl ZI~/V,\/M '+

f 91 Qowin - Edim WSP. | 31 400 a2y

pi P/“’f“‘" Awat Ken w& @ 690, A"a’ w Aewndlaameas, é{yp whh, «%

1K ~tgminan dbouchig @ 379
Qin Wl g ootiiled S5y, opp o frniibl, L pratial
plé 1900-34, ,.xltf‘qu{.,.u( he diveited wh abowe ecidiog A5,
fed 10w oy, gz 2000 fom ool s ([ 20009)

pis W-n h«-&«,; W%@QC«J 4:,_,, i ( / Z
#’AJ- (A/AWM( wk . £
e . W adick cfpesit ffom difun! Cond
e g ipsy o ek . Gk calld o
) Lifs nov [0V -300'
’13_ V%YJM 10/‘71» Yw«m.:md,
plt. . Aaz Ry, Brwsp (2 § kR wso('23) foumd, bosed Lagihy om 1. fo
o . RV CPA::QCZM%ZZW“{.MWMQ? |
ho A ceC DI wix? " e g
Wa’- A wp o ), K WD 15 L

3£,

¥ rary SO TN Sl




WUMWQ'AMM(/M
//LWWM :
(b e LW\M&W Wﬁ&/, MWMMM

wwat § aumi/uk muM&mtrW WM?«WM |

lv’amswwﬁ-‘
g p aw/w: L pout st Nty caph. agie sti Sk .
, /uwu/qu& reacwalsn, 5
i MW,@W.V[&%,M/; Mm,uﬁuq W
WWWMW)Z% Lov,?uo MQ,MW»{
AJMNN%/WMM ”mwwmuwaf&wlmrm'
s mwrl%mmrw? bue B 7w
MMW%M:&/M e he ced w-vi a gl |
onse, W"“’M #riﬁ“m Wm:WWmM;M r‘u; :
e WM»/% o oy o St flor
f{tuWAS A Hune %muq/flﬂfw L eaph. /U»gc&:
oty | :
e B R &wwﬁ woue MMMM"MM e
% [Mgwaioa’i /’M MW%WWWW*«
5/ M'f&‘_‘*ﬂ' F/[wmww,uj the capl. s culoinat ey
HJ‘L /ZV//@W(“’MM%‘MM“{ _’l'-t..
oV comne m/n.q ) mmwww he wase
_ Amvul L am T ‘Lm.caw(aa
ﬁu:u: ,MWFM'VMWWJLWW 5«4’

: U7 e e s u{j:bwfbm W%‘v L ke, ég; 26, mj/.lwc 7




M o . , ,
¥ ',,,,f’(tw's is vl aplfwe *"*&"Sf"ﬁ’“’“ﬁ e=f oupaad
D/ A i ot Nowd e plop libe,
oAd Mien syl t’twwplz w
5 oﬁqkﬁ#w wﬂpﬁdnﬂl«wa{,a‘fu/m/w NG

Wbl mame ¢ -z wudm o | W.; /f-mowwk

fpomdanc

: ,WSM-M«J

4

F e ? 0l BT







/3,(. W b ) . «/L«LWVW:) added
FReT e A 4

Opsu, rlat Aoy bhsawi PU AL . e eap. wiiy
ﬂm Mo(u/f'q ’/M (1 & tra
<kkk &, - watiy et o coni L bencfin










Comvowalirs il ez o vut 4.
Thes eam Mf /ém MMt

Cat. wh. say sty L o dund]

R R Gk - . T
: b WUM
/ll,dig vamfw%,%wﬁfwuw?{jwﬁé“‘% -

;vam«{WA%W,;mw,\

* ;%W, w T~ m,uq m,{&wu@( ~(W,/ ,d/(,/lpx M ~um
CWMW. L M@W Thare cony  cheotiece W ke
Ce(’“"‘”c"“év tW/j/, @ W o M W M w. ,*-/4.':.,

o ed L el




A o

» L e B b ot i ° B N
Clige e (ustns,

Dit coumt e 4 cntlwy—alow 7 e Woke.,
MMV/WUMW(W Ourd i age o ahoe capd,
M#«_&,@%Wu&zz Wy that mep b crmpdpmont”
» c/t i, pan fﬁvr mﬁl B o

o AQLMLM,,) fo MMLHM .

L E Now el vk Z /“‘?““/‘ ke i zy

j; <MCMWLWMMW#WMW %

SR W W - ']/ t [wg ML 4 fo{ti}{____M_u/&W@/_jﬁ_____
_ﬁ? M4# MML@ N P W'“M? ke o
7 obsut - - b




1
‘éﬂl-@“ mwé«rﬁwm,mwwqwfm,bmww
f—wgffo«w/«rat(

s

A e 7 Ul wh” t9 oW o1 dh fbgz»%%r*‘w Nesowre 1o Fhn to
eAule vw,(b(
W W u/Luﬁww/.z ”; imz,/bm /,w ik ﬂw ?’/W‘
E : Z’M"“D At WW bt Ao ’,’W AU A Lcwl.w; % § cu -

Rowane Wau%wllt’j 25 »frr/zwwq wwls —W{é\?«m én smwy 4
szw Wbtk

h e ——

St e W4 mw( /w/vfwww %u(d ¥ -‘,_%_@ééyﬁkﬁ_ 34}"!7# L e

ol lem, ko fzuf MWJ,W"WM/”“’"“H ""‘Mt(’

/l/wo(,w mzéﬁ 5.4 M("“’\WJ W wwt 7

AT _(ww T Qe o%u iy Henss s /R)ifl:/(a«, Nre—

Rlisasrng is wor S aclliiy. Tha codlill e

W"‘“{/«f—c-’/wwﬁmwﬂm

}4}/ 77’ f’wé-m Mwﬂ ”WM@;M L0

WMWW(W r@@w Wzm me-u

\ ke H/‘M"EA S o TP
[ R"’l’“"" Maww(g 15 ot ef 7'(‘1‘52 WW /,,(,t 1.3%"
WW fns. FHU MW A ol Se b o Ay [*y/

o s o it sy — o gl Bl iy 5
VWHMMPW Mm%%rmém

Mm‘w
—

. L g couadin, g W/;M4qumw

Wb Wi i) M%ML_L“A_% /tv b +. ;/évwlr b § M%-,,#




Al wia L
Top‘w{ /)MWZWM wi el A:ZE%MC W
I H‘.J}Vl'od/? ucau,% o/ W’( “Uusy

/lf/W//l/ /ﬁdmt/« Loge s
CJ/ ﬂwfow»w 4 W'%II
M uuq, /vaa/“;f W
D “'é?‘ty‘cw o f’ltm r[lﬂuu,, A o Zu,
ML el M‘f‘«mr - vl ALS. f‘"ﬁ?

- Lailiore athoms : ured s CUP
/LW/{;/,(AM e Afdowm m,ﬂM /t“é::v/t/@“y J
3 7,,(,(1 i v Aoglniy. W(Mé(/u/w u/wlmm

/eb(ﬂ& to f/(mwm}
E %./1 wlut /wé(z?ua %af“‘u./m%

"‘M%w LS -W%W{J KWA/QLWAL

[ML Lt sl L el /VW @mﬁcﬂ




jj; | ek b oo pou; Logne
N, Wﬂz wx%m b sl iy

L lwd
b—p
=1 1 ok we'd [l thode b eub agenia

i W s, et e Aegusin s v
VWVMM - Ewglad  alwoes  auder,
LT«xumwl;f Mwwwwuwww)







15 Gk m}z@ww R O
et :

3. 7%6‘,[ A ;awu AL Mw{ Wﬁk oV o Cheen. TM“? — LM,
Avson i@y, 01 w4 Qemti'c | WLIMW wf‘-Mt’m/hwu&ms wiish oot~ (pvan) + 8
¢k M/MW-M suot’,&‘ww& Lwtfmf (MAMJ
Frslaiy LM M v fubo - tany

?m& wh k. um/(w‘m l*w:wmuw«m me,ih

, MM thwarc;;w > P |
gy W, n_ o Wy
o/gbwwwm

GRS




v gpalios | G, U Wi crnshisants (ot ! ., frod b wd.)




Thome. We %w A o Lebn tnphy, | Lohuiotgy iyl
/Mw; wupl, L fud i, L rcmce m M creaniing uw(ﬁ/t J’—«p‘«(
;MM Wuamﬁ mMsf: L\MV%V

MrLWa&mﬁwa lwed, brm. @LMWﬁWL
W (s . , W/?,M

M«ﬂ} oM g g 1 - W ¢ WMM!F

'f\w% 469 protue. Gf»«/w( MM)

Mg NIRRT M%QM,M bopugp h N Ladd Gy,
Nt Cragpune, Aoi- ¥, We prodic Joe vusih /5%
Bveprodn . V5. WWMM% e o w«éh—

lsAM M;{%@WWM

W/(a‘wwm,, o we,au,u{mt'mwmﬁﬁ

vkwufﬁ L L]

/ Rt r{«u /U»(M/Lf (rfuv-wwama:méu? uwd'[ /1«4
Cwhiih b wade W%r@:rwwﬁ/
Mpw % f

e wads, unpur vl fu gesdh wer,  Homee

A& .‘»uf/(«m‘; o M'WJ/ opmt - M war e coshy
to  wo. ZM we  godd W c,a,u( ?uaa W s the
- didow o wor. wok'lizu. 1 wrtvaue oo e 144 Z&;wv«.

e A Volume /604: ; TR R




G ovt. /l,wﬂ; it oo nanidy, ';WM( W/&f /= wear tle
cufrman
aﬂazm,d/‘o"’('Lm MJ/‘(Vw( M/\MM;A
Mmm t"wu, U YL clinien AM
MMM"WMWV{A‘MLMF«/W
- oy Ahoss

R © Wt((tw o WLM s [k W|,4/u7 leW : I T T
f"Iu.Aww wadh € Wone om ”"MMWW‘“? (e wewr

. Won MN l"prof /lw«wWAooaLa&M/
PM wméwwmwwuu

va»m%vwfég,m%‘ g 4

14 /Maﬁ,w/ eapd. ocwatw rucen, Rue & M. Lo esinpr
: W Jwe.  fux %M fug, l« tuc, Fax coytomm éq‘m /4',47 /%‘

TS XD G RO Y A
‘/‘U{Mo&; MMS‘M




