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- Abstract

« The use of crown owned grazing langds in private cautle operations m Alberta has been

. ) | ,
.ongoing sinee the late 1800°s. The distribution and management of these lands through -

government agencics has distorted their value both to cattle operators and to other potential

users of them, since the actions of supply and demand are not permitted to function freely.
. .

Until their value is known, policy with respect to pricing of the resource, and policy to

efficiently allocate these lands is clusive. This study leoks at one aspect of this problem by

.

attempling to determine the value of public grazing lands to catile ranch operators.

a

. . . . B ) . ~ . . ) N . *
A simulation approach is emploved to trace the impact of varying quantities of publicly
owned lcase grazing lands on net farm incomes, capital accumulation, and equity. Costs of
utilizing public grazing lands are also cxpressed on a per cattle head basis. The objectives of Lhc/‘7

study arc: A L i

»

. v 2
1. To define several representative livestock prdduction enterprises within the Province of
. ' ' ) »
Alberta (profiles arc specified in terms of economic and physical dimensions);

2. To simulate several combinations of lease vs. owned grazing land upon the representative
enterprises to determine the cconomic sensitivity of each kind of operation to differing
’

land tenure combinations;

To determine from the simulations the actual costs of getting calves to market tunder these

(U8

various enterprise cases.

Eighteen representative livestock operations-are defined and modeled on the basis of

N

information from personal interviews with fifty Alberta cattle operators province wide.

Y / . .
"Inventories of cattle, land , machinery, and management practices provided a base of

information about each operation. Further data are collected from secondary sources, and base

‘data present in the simulation model azg used to supplant any deficiencies in information. Ninc

,operations utilizing crown lease land, and nine utilizing no crown lease land are modeled.

The evaluation of the effect of varying quantities of lease land is achieved through use
' {
of a beef -forage-grain simulation model developed for Agriculture Canada. For each

v -

f’

/



.
1

stminbation, the farne ranch busmess s evalutated mothe Sthoaear of o ovear simulation.

Four quanuties of crowrn lease land are simulated e cachi operation holdimy lease Lind.
The ongimad case (Tull leaser soused i base from whieh the kease Tand component of thai
’ - . \
aperation s removed, Thus Tour fease simulations for cach of the nine operations with crown”

lease Tand holdings are created s full fease, 273 Jease, 173 lease, and full fease removed. Nine

P

operations having no crown lease holdings are also modeled to compare the benefits and costs

ol operating with deeded land exclusively.
The sensitivity of operations 1o reduction in the lease land portion of total pastureland

is determined through examination of net income, capital accumulation and cquity levels, The

'

. —
actual cost of getting a calf” to market under different lease simulations is determined through

examination ol catile cxpenses expressed on a per head basis.

Results of the simulations indicate that the use of lcase land in the majority of cascs

4

promotes grealer net incomes, increased current asdets, and larger additions to equity when

‘compnrcd with opcrations utilizing 6nl5' deeded paslurclénd, or when comﬁarcd with opcrations
using a lesser proportion of lecase pasitlrcland. Increases in net incomes through use of lease
l:md on average arc 55 pereent for northern opcralions,_ﬂjcl percent for central operations, and
18 pereent for sbulhcrn opcrations. When the size of operations utilizing lease tand is
considered these averages change 1o a 32-percent increase in jncomc for large (;pc;rau'ons, 64
pereent increase for midsize opcrations, and 34 pereent increase for small operations. Percent

equity changes show declines in all but one representative operation when lease land is reduced,

with an overall average percent decline in equity of 1.05 percent when lease land is removed.
! 2

Costs per head of cattle do not reveal the same clcar‘ad\ramagc. In some cases the use ®

of leasc land results in decreased costs per head, and in some cases the use of lease land raises

.

costs per head. These results are qualified through comparison of net incomes from the cattle

operation itself, when leasc land is used and when it is not. This comparison shows that in the

vast majority of cases, nct income from the cattle operation is greater when lease land is used.

vi
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I, Introduction

\. I.lm‘()(lm‘li(m 1o the Study

Agricultural Lind ownership patterns vary considerably among Tivestock production
cuterprises. While some hvestock producers may be self suticient .Lmiliring tands already in
their possession, other cattle enterprises mayv relv heavily on ;'1\':1il;1blc public grazing lands fos
maintenance of herds.

Two avenues open 1o cattle producers wishing to utilize grazing lands other than those
deeded 1o them are private rental or lcu,sc from the crown. Private rental tends to vary in cosl
with land quajlitv, market conditions for land and products, availability of grazing land,
demand for land, cte.. In many cases arrangements for rental can only be made on a year to
vear basis, and negotiations between individuals may break down because of unrcasonable or
urirealized expectations on the part of landlord, tenant, or both.

Crown lcasc lands tend to be fairly fixed in quantity. with small increases in total
provincial acreages annually. Community pasture and grazing programs administcred b}: the
provincial government lhavc received large increases in acreages of latc. Crown lands may be
leased annually, or up to 10 year terms depending on the type of cfown land in question.! The
importance of publicly owned lands in pfoviding supplcaiental forage for privately owned
ranches in Alberta has lo_ng been recognized.

The managenient. utilization, and allocation of crown lands for livestock production in

. i ,
Alberta have scrious impact on the cattle sector. These activities thus influence critically
- important cconomic policy issues, and as such should be based on accurate and complete
information. There exists, however, a lack of information about the costs of these lands in any
given type of livestock operation. Specifically, there is a lack of information 'regarding the

economic value of these lands to livestock producers. Land, as.one input into livestock

production, must be evaluated by the producer in terms of its contribution-to output, and its

1The different -types of crown land available are discussed below.

1



relative portion of total costs of production. The problem 1o which this study addresses 1isell

| !
might then be stated as adack ol inlormation or act,

AL present ittle s known about the cconomic consequences of vanous Iifad ownership
land leasing combinations in livestock production. Increasing interest in ownership v, leading
i Alherta agriculture has brought to the surlace a need 1o oxaming the cconomic benelits aid
costs associated with shifts toward ownership or leasing of land, a~d specifically as it relates 1o
livestock production. There exists conflict among competing users for the right to wilize a finiwe
amount of crown grazing land. This conflict exists among livestock producers, in terins of

* . ‘ : ;
competition for the best, least cost land, as well as between livestock producers and aliernative

users of the land, Sil-L‘ll as recreationists, éwild]i[‘c, and l'imbcr usérs. Clear cvidence of the
tradeof s involved among uses is lacking'. |

A number of Juestions arise from this conflicting situation. What can onc afford o
pay for lease land? What is the value of public lease land i privatized? How important arc
leased lands o the livestock operation? What are the costs associalcd. with utilizing Icase land?
The fact that these questions are unanswered indicqlcs that an‘ indeterminate situation exists in
the allocation and use of lease lands in the Province. )

The indctcrminalc. situation described can be attributed to the fact that crown lease
lands are public in nature, while livestock production is a private activity. Private rental lands
are priced according to market sg'gnals, such as land prices, output prices. costs of inputs,

el .

demand for and supply of land, etc.. Lease land, however, docs not enjoy this information

cxchange. The economic signals between the users of grazing lands and the institutions
m;;naging them are uAnclcar. It is also unclear whether cquitable and/or efficient allocation of
this public resource is being carried out. Thus the problem addressed in this study is the lack of
information or fact which would éxxable the determination of équilable and/or efficient
allocation of the leasc grazing land resource.

This study analyzes the cconomic impact of various lease-land, owned-land

- combinations in several regions of the province of Alberta in order to determine the relative



costs of production associated with ownership ve leasing patterns under vanons cattle

production arrangements. The costs of production on private rental are usually fairh casy (o

)
deternune usme input costs and output returns. The use of crown lands represents an initial
4
user feesand i addivon further costs incurred by the lessee such as taxes, fencing costs eic.,
which may or may not occur on private rental land. This anaivas involves the determination of
these costs on several representative cattle prodizction enterprises within the province. -
Much of the grazing land in Alberta is public land. In 1983, there were approximately

2.89 million hectares (7.0 million acres) under lease not jeading to title. Of this amount, 80

per cent or 2.-3() million hectares ‘(5.70 million acres) consu’lu@d grazing leases and permits. Of
this total, 85 grazing associations and cooperatives held over 405,000 hectares (l,f-(/)O0.00Q acres ).
I'n addition there were in excess of 0.28 million hectares (0.70 million acres) in grazing rescrves.
Table 1.1 shows the amouni of crown land in use for grazing pu’rposcs in 1983 by ;_\'pc of lease.

The evolution of public grazing lands in the Province was initiated in 1872 under the
Dominion Lands Ac[, and geographically followed the settlement of agricultural lands. Specific
lease regulations werc cstablished in 1881 by the passing of an Order in Council, after grazing
lcascs were established in 1872, Annnnl‘ grazing permits were cstablished in 1908. * Community
paglllrcs per se had their slarll in 1930. Currently, use of public iand for grazing purposes 18
cither on a group or individual basis. Grazing lease and permits differ mainly in length of
tenure, and time and assessment of payrricm. Commuﬁity pastures, that is those used on a
group basis. incmdc reserves and associations. Associations and reserves differ in that grazing
association.s arc managed by members of the-association, and*rcscrvcsz) arc managed by the
government. Initially the grazing program was developed to i]elp the small producer to
diversify, stabilizc his income, and increase efficiency in the industry.* *

~

The4irst public grazing areas were established in the southern part of the Province, due

)

[
t S



TABLE LI: AMOUNT OF CROWN LAND IN GRAZING USLE IN ALBERTA IN

1983 ’
T_\'pc\ ol l‘.casc l.and Number of chlarcs AcTes

l.cascs )
Forest Grarzing Permits ] 60 21,544 _ 5§3.201
Grarzing Leascs v 5,457 2,162,807 v 5,344,295
Grazing Permits 897 o 116.354 ' 287,510
Provincial Grazing Rescrves . o 285,278 704 422

r

Adapted from Alberta Energy and Natural Resources Annual Report, March 3lst,

1983.



northern ;1!'L'itkv dide e become prominent until the carly 1960 Tn 1901 the [irst grazing reserve
to operate in the Peace River Area was established . As settlement moved northward. and the
demand for public lc:’f#g-.l;lml er¢w in those arcas, further gm/,ing leases were established.

Alberta is the lnrgcsl' .produccr of beel cattle in Canada. (38% of beef production), and
a net exporter of beef . In order 1o maintain this position, cattle ranchers must maintain their
land base. Although there is some increment in the number of acres of‘_ farm land in the Peace
River region of Alberta. this land is less productive than that ix; other areas of the province.
Pasture acreages dwindle as pressures {or land arL“ cxerted lhrouéh urban purchases, more
reercational arcas, wildlife habitat, highwavs, and other alternative uses.”

fl

chcm?amhors (Sorboc, Weins) have suggested that in order to deal with increasing

demands, available acreage (lh.ro‘ugh priu{c or public dcvclopmcnl} must be increased, or the
carrying capacity ol current acreage must be improved. Dcvclopmcnl of private iand usually is
a profit motivated practice. * Sincg marginal public land (i.c. that land used for public grazing
arcas)‘ docs not follow Ih;‘ same pattern of change, the q;amity of public grazing land supplicd
is relatively constantg with minor increascs over ‘U'mc. The Peace River region has received the
largest increascs of late, however dcrﬁ'ands for public grazing land prevail prir‘narily in the
ccnlrall and southern regions of the Province (Sce Table 1.2). With demand for public grazing
land_g_rowing at a faster rate than the 'quantity supplied, the value of this land in terms of its
forage resource is expected to incréasc. The question rﬁay be asked, by how much?

Rental rates on public grazing lands in Alberta have traditionally been quite lpw relative

to the average values of comparable private land, and it is believed in general that livestock

J -

roduccrs do senefit from the availability of gyazing reserves.’ By utilizing public grazing lands,
P % g ' g g

operators are able to augment the profitability of their cattle production enterprises. Public

grazing lands can supnort an operator’s cattle during the summer months, enabling him to grow

feed on his deede:d o. .ands to carry his herd over the winter months. Without the use of
*Wood, p.15 ‘
"Toma, p.4 -

'J. Weins anq M. Lur
*Wood, p.l6
Y



Table 1.2: POSTING OF AGRICULTURAL LANDS TOR GRAZING PURPOSES

1982/83
Region . Number* " Hectdres ‘ Acres
-4

Pecace - River 328 14,164 35,000
North FEast ’ 307 , 20,08 49,563
‘Emtcrn Slopes . 254 15,406 38.06%
Central . R 819 2,023
Tolal ' 972 50,830 125,649
* Number of quarter scctions or parts thercof o

H)

Source: Public Lands Division, Albcrta El]Cfg_\' and Natural Resources Annual
Report, March 31st, 1983. ~

N



crown arazinye lands, an operator would h:ll\r to graze his cattie on decded o rented tands, thus
s abiliny 1o erow teed would be reduced. T an operator has aceess 1o relatively mevpensive
lease land, the costs ol f'chling hrs cattle can be greatly reduced. However, as has been stated,
there has been o marked inurcu_\'c i the demand lor grazing lands, and although the number of
areas :1\':xi1;'1hlw for grazing has been increasing as well, though not at an cqually fast rate, it is |
doubl('ul that there is an Cquimblc distribution of this resource, and there are also many roas'ons.
to behieve that the existing pricing system is not allocating these resources mosi cf’f’jcicml)‘. B

0

N .

B. Background

The price pasd for the usé of these lands is Felt by some 1o be too low, ' in that annual
lee values do not compare well with private land tental fees, and that fair renumeration is not
being accorded the citizens of Alberta. Many uscrs of crown lecase land fee) this is an unfair
assessment of the s_il.uation because costs other than annual fees paid by uscrs of the resource
are gcncmli_\' not rccognix%d. Apart from the anhua,l leasc fees paid for these lands, there are
many additional costs which an operator must incur before he can actually utilize the land (for
example, an operator muslt fence his lease lands if they are not already fcnccd and must
maintain those fences). I an operator is not given title to these lands, how much capital
invcslmém to these lands can he justily? Costs incurred by an opcralor. can vary, depending on

;thc guality of land, method of acquisition, and amount of improvement required for use.

Public grazing lands arc unavailable cx’ccpt in the norlherﬁ regions of the province.!?
Leasc land is generally acquired in other regions through transfer, or when existing lessees
relinquish their lease holdings. In these areas demand for crown grazing lands exceeds supplies,

and any new dispositions (i.c. non-transfers) of lease land are awarded only after a

o

competition for them has occurred. Regional committees, whose members reside in the

community and/or representatives of goverpment.agencies are organized by the Public Lands

"Wood p:15 . ' .
"Wood p.l15 : )
""Public Lands Division, 1983. Information on Public Grazing Lands in Alberta.



Division to recommend the hest adocation of lease Linds, The Dmal deasion ol allocation

carvied out by members of the Public tands Division. Because some imdividuals musi
necessarily be demied nse of crown grazinge lands doce to supply restrictions, confhicts result,
Application fees are réquircd when applving for lease land. This fee 1s $5.00 per quarter
section, or portion (.hcrcol', with & maximum of $25.00. Generally $10.00 of this dt‘p()_,\i-( 1S
taken for an application fece f'or.i he first 1000 acres. and $2.00 is taken for cach additional 1000
acres mporlion thereol . The balance of the deposit is applied toward the first vear's rental.

Assignment ['ees must then be paid according to the Grazing 1ease Regulations of the Public

o

Lands Act. A sample {ee schedule is presented in Table 1.3, .
Annual rental rates are based on a l"ornfnla which.lakcs into consideration the annual

gain of cattle on pasture, the average price of cattle on the principal livestock market in

Alberta. and the grazing capac:ily of the land. i,cssccs arc also rcsp'onsiblc for payment of

municipal taxes on lease lands.

I an operator is the {irst to utilize a parcel of crown grazing land. he is required to
7

- ferice the land within a stated period of time after rcceiving his lease (usually three vears). If

f

he receives thc crown land from the Public Lands Division with fencing cexisting on it, he s
required 10 maintain that fence. All users df crown land are responsible lor n'mimcnzmcc of
fences, except in the cascof grazing reserves where the crown manages the land and supplies
improvements. -

In somc cases, especially in the driér southern regions of the province, a lessee will have

(

to carry out some water development (usually dugouts or dams) on the crown lands before he |
1s able to utilize them. o,

Many operators are fortunate in being awarded leases adjacent to their deeded
pfopert_v. Others mab_v incur costs of transporting cattle by road or expend labour to
"cattle-drive’ them over land to their leases. &

The costs of range ir” -~ cment (clearing, breaking and seeding native pasture to tame
A

pasture) vary in the province, depending upon vegetation conditions, Jocal topography and



VooTABLE LY GRAZING LEASE ASSIGNMENT FEES - 1984-1983

(T;‘lr,‘rying South  FEast South  West Central Alberta Northern  Alberta
Capacity $ per oacre $ per oacre $ peroacre $ per acre
(Ac./Head)

12 38.01 65.91 33.71 2.79
16 28.51 49 43 25.28 2.09
20 2241 39.55 20.23 1.67
24 19.01 3296 o 16.86 1.40
28 16.29 28.25 14.45 1.20
32 14.25 24.72 12.64 1.05
36 12.67 21.97 11.24 , .93
40 11.40 19.77 ' 10.11 C 84
43 10.14 17.58 .99 .74
50 9.12 15.82 8.09 *- - 67
55 8.29 . 14.38 -~ 7.36 .61
60 7.60 13.18 6.74 .56
65 e 7.02 12.17 6.22 : 52
70 : 6.52 11.30 5.78% .48
75 - 0.08 ‘ 10.55 5.39 A5
80 5.70 9.89 5.06 A2
85 5.37 9.31 . 476 .39
90 5.07 8.79 ' 4.49 .37
95 4.80 8.33 4.26 .35
100 4.56 7.91 4.05 33
Fee Per $456.14 $790.94 $404.53 - $33.49
Acre c.C. c.c. c.c. S c.c.

Percentagr: Change Since 1983-1984

S.E. Alberta .........cooeenee.. a decrease in fees of 3.7%

S.W. Alberta .................. an increase in fees of 5.9%

Central Alberta ............... an increase in fees of 1.0%

Northern Atlberta .............. a decrease in fees of 3.1%
Assignment fee or assignments involving family members or ecstates = $50.00.

Adapted from information sheets supplied by the Public Lands Branch of Alberta
Energy and Natural Resources.
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other physical conditions. The province of fers @ range improvemént program whereby o holder
of Tease land may apply to make improvements and if accepted. the provinee will fund 100% of
the improvements to a maximum of $20,000.00. Unfortunately, there is generathy a watting
period associated with this assistance. and funded improvements to any crown lands will onhy
be authorized by the Public Lands Division where the fand will remain under Crown ownership
on an indefinite basis and where grazing has been identificd as the long term land use. Other
activities covered under the range improvement proéram are construction of cross-fences, waler
facilitics, stock trails, minor drainage projects, control of brush cncroachment, cte.. Where
(IC\’C]O].)anl phascs of a range improvement project are spread over several years, compiction
of the project is subject to continued, availability of funds in the Alberta Department of Encrgy
and Natural Resource's budget. These restrictions and other requirements for qualification and
implementation of projects prompts some opcrators Lo take on the cntire cxpense themselves.

o
Py

Further, where the grazing capacity of the leasc is increased. lessees are required Lo pay
in@crcascd rental tates in accordance with the increased grazing capacity. All improvements 1o
jcase lands, whether funded by the Crown or not, must be approved by Alberta Energy and
Natural Resources. ‘

In some arcas of the province brush control is a major problem, ;nd lessees are in
many instances unable to clear brush due to wildlife habitat priorities, or other concerns. A 1oss
of forage duc to brush encroachment results, and generally lease fécs_ are not adjusted
accordingly.

Other costs associated with the utilization of c.rown lcasc lands Lhat may be significant
are costs associated with the alternative uses of the land through disturbance of surface rights.
Compensation must be paid to the lessee for any alternate use which diminishes the
profitability and viabjlit)' of his operation. Negative ¢ffects may occur on livestock, the
operation of machineryb, on labour, and noise and loss of aesthetic value may also cause some

disturbance. These negotiations ate carried-out with the lessee and the alternate. users. The

Public Lands Division has no control over or say in the settlement between these parties.



However i more than s “eof wlessee s Tand s d‘l\llll'h';d, the crown will award him additional
bnd to make up the difterence, or compensate hing accordingly by redugcing [ees.

OF conrse o some casen alternative use compensation may exceed the value of the
forage on that land. By cn_xur’ing an adequate number of cattle are present on the lease land, so
that his lease 1s not revoked, an operator may benelit from the disturbance through the value of
the compensation payments.

Access by ;1llcrxu;lc users is of great concern to most lessees, Complaints from lessees
regarding losses caused by alternate users (primarily recreationists) fangc from lence cutting
and/or fences being left open, to har ssmeqt of cattle, setting of fires, and stealing of cattle.
Even though most recreationists are not guilty of these activities, a risk exists with which lessces
must deal.

In 1981, continued controversy over the issuc' of publig access to crown grazing leases

1
prompted a review bf‘ cxisting policy in Alberta Fnergy and Natural Resources. This
3 . M
controversy is in part fostered by a conflict in legisiation regarding public access.

The Petty Trespass Act makes il”an offence 10 trespass on any posted Crown land
subject to disposition, excepl a grazing lease ora grazing permit. Converscly, Section 41 of the
Criminal Code of Canada provich that a person in peaceable possession of real property can
rcciuirc a trespasser 1o vacate the property. The Attorney General's Department of Alberta has
stated that in their opi‘nion a grazing lessee is a pcfson in peaccable posscssibn of real
property.'* As of 1984‘, no legislative modifications h~> resulted from this review. What has
been stated by the DCpll[_\"MiniSlCr, however, is a p. o+ intent with regard to public lands. He
has stated that there will be no change in government poiicy "that would impede the public's
access Lo grazihg lcaéc lands. "

The argument presented by lessees is that after paying lease fecs, assignment fees,

/
laxes, and making improvements, some right to exclude others should be awardgd them, to
avoid damage o foragi, livesLock, Or improvements on grazing lcase lands‘. This indefiniteness

BE.W. McDougall, Deputy Minister Renewable Resources, memo May 21Ist, 1981.
41 bid. ) -



of properny rights causes considerabie confusion ;m‘d conflict,

Further problems arise when competing nses are taken into consideration. Since crowi
grazing land 1\ public land, controversy exists as 1o whether grazing 18 in fac. the most desirable
or cfficient use of this land base. Pressures for competing uses arise primarily for recreation
and wildlife habitat. Although many grazing land arcas would be unsuitable for recreation, and
in many cases wildlil'c habitat as well, some areas arc very well suited 1o many uses. To which

- 4
usc arc these lands best allocated?

C. Objectives of the Study
Before differences in land value can be assessed, an essential question Lo be asked is
"What is the present value of grazing lands? " The purpose of this study is 1o clarify the
indcterminate situation which gives rise to this question. Sound public decisions with regard to
our public lands must be based upon the cconomic value of these lands to the users, if
cconomic efficiency of land use is to be reflected in these decisiong.
In consideration of equity, the distribution, allocation, af'ld length of tenure associated
with lease arrangements must be considered. Originally these lands were provided to assist
smaller producers to diversify, stabilize their incomes, and increase efficiency in the cattle “
industry. ththe; or not thesc goals are being met, or whether they are infact still desirable
policy :0als remains unclear.
A number-of concerns have been raised with respect to grazing lands.
1. Therc are many individuals who do not have rcady access to grazing lands, w};ilc others
have relatively large amounts of leasc land at their disposal.
2. Grazing lands have tended to remain in the possession of certain owners due to tenure
arrangements. Crown grazing land is then only attainable from these individuals through-
"purchase of their entire land base. The value of rthe grazing lénd is thus capitalized into the

value of the individual enterprise. .

3. There is evidence to suggest that public lease rates-are far below private value for'

~



comparable fands, o (herelore some livestock aperators are beny subsidized s thongh
p;‘l’fi.’tp~~ nol Those who may need o1 deserve 10 most.

4 This subsidianon may be viewed as equitable o megnitebie depending on the point of
view tiaken.

3. Increasing pressure for muluple use on public lands has tagged on an additional sociil cost
LoPthe use of these lands for grazing purposes. ‘

Given that these and other &mccrn.\ have been raised, and that the information
required to remedy the problems identificd by these concerns is clusive " three main objectives
have been established for this study:

1. To definc scveral representative livestock -production enterprises within the Province of
Alberta. Profiles are specified iI{ terms of cconomic and physical dimensions;

> To simulate several combinations of leased vs. owned g‘ruxing land upon the representative
cmc;priscs to determine the cconomic sensitivity of each kind of opcration"l‘,o differing
1#hd combinations; and |

3. From the simulations, to determine the actual COSI_{OI" getting a calf to market under these
various cnierprise cascs.

In defining several representative CNLCTPFISES, particul.ar attention is paid to outlining
entire operations as accurately as possible. Realizing that in most cases livestock production
accounts for on¢ pa.n of an cntirc farm enterprisc, a wholistic picture is presented which
approximates the rcal operation as closely as possible.

Simulating various combinations of leasc land and owned land on any given opcra"iion
cnables an estimate of the degrec of dependency by operators on leascd grazing land to maintain
.1 cconomic unit. Special emphasis is placed on costs other thaﬁ annual rental fees that are
incurred by operators using crown lease land. Although annual lease fees themsclves have
remained fairly constant over tifme, user costs vary with, for cx'ample,_the extent of fencing,

water development, and other improvements that are required for use. In light of these costs.

this study attempts to estimate the value to representative operatoss of the use of Iease land



relative 1o deeded Tand.

Disgtssion of the conceptual framoework i presentad in the .m'\'. chapter. Chanier T
deads with duta needs and collection methods. The methods used o analvze the data are
presented in Chapter 1V, ('h:mlcr Voouthnes the simulation process. Presentation ol the results

is in Chapter VI, and Chapter VIT is reserved for summary and conclusions.

~
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: N Coneepruat Framework

AL The Indeterminate Situiition .

Before research or inguiry begins there must be a need lor |l A need for inquiry is
demonstrated when an mdeterninate situation exists, lhui is, a phase in which proqblcm
clarification is lacking and something is amiss. The antecedent condition of inguiry s,
according to Dewey ' the ideterminate situation. Thus the very nature of the indeterminate
sttuation invokes inquiry 1o be questionable, uncertain, unscttled, and disturbed. Inquiry is the
controlled or directed transformation of an indeterminate situation into a determinate onc with,
constituent distinctidn"’.s' and rélau’ons that allow conversion of the clements of the original
situation into a unif"icd\wholc. ' An indcterminate situation is thus characl_cri'/.cd by conflict
and confusion. The usc of crown grazing lands for cattle production in Alberta demonstrates
these characteristics.

Conflict exists in the allocation and use of crown grazing lands. Demand for thesc laﬁds
by cattlemen exceeds the supply of grazing lands at zcro price. These lands are thus scarce and
competition among cattlemen for them arises. Allocation of publié lands is carried out by
government institutions which may or may not be doing so in an equitable or efficient manner.
Demand for public grazing lands also arises from other sources such as rcércationists, timber
users, wildlifc associations, ctc., thus adding to scarcily and competition. Conflict between
Lhese groups and cattlemen for the opportunity to utilize crown grazing lands exists in many
areas of the Province. Thc allocation Qf crown lands to private lease holders is fraught with
controversy. How should crown gra'zing lands be distributed and/or managed to accbmmodate
these competing uses equitably and efficiently?

‘ )

These problems are relatively straightforwardly resolvéd in private pasture rental
situations. Where demand for pasture exceeds the supply, rental fecs increase; where conflicting
groups are bidding for the same parcel of f)asture, the highest bidder will generally be awarded

YDewey, John pp.104-105
Ylbid. p.105
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the parcel (exeeptions oceur where ‘eood -neighbor ' transactions influence ;1ll‘()cnlion decisions ).
Competitive use demands are handied by the owner of the land (the owner of property rights)
in such a way that his demands of use are met. Thus conllict is more c;ujil_\' handicd in private
pasuure rental situations. In private use ol bublic grazing resources however, this market
mechanism is not working. Allocation is carried out through policy relatively unaffected by
market forces”. R

The management and allocation of ctown grazing lands lor livestock production in

v

Alberia greatly affect the caulé produciﬁg scctor. Decisions that affect this land utilization
become critically important cconomic policy issues that should be analyzed and resolved with
accuratc and complete cconomic information. Such policy decisions influence the cconomic
cfficiency of grazing land allocation and the distribution of benefits aﬁd costs from public land
use. |

. The distribution, allocatibn ahd-managcmcm of crown grazing lands is carried out by
public institutions. Conversely, the utilization of crown grazing lands is by a private individual

oor groups. Further, the historical usc of these lands greatly influences the social institutions

.
.

created by these and other private cmiu’cs in various arca§ of the Province.

Before policy can be determined for the allocation and use of public grazing lands. their
value must be delérmincd. The \{all{é of private grazing'land is determined. through market
forces of*supply and demand. Crown grazing lands, however are not open to market forces,

and thus their value is morc difficult to determine. In a situation where a public resource is

utilized by private individué}ls additional confusion exists where equity and efficicncy goals

compete.

B. The Problematic Situation
An indeterminate situation becomes problematic in the process of studying it.’” In

order to study an indeterminate situation, aspects of a determinate nature must be identified to

"Dewey, John. p.107
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_provide astartiny pomnt for study ol the nature of the problem. The root cause of the problem
Al

can be stated as:
The value attributable to the ntilization of crows crazing fends is unknown.

The conflict and confusion that exists with regard to crown grazing lands in the
Province occurs because of c.\’isling property righl_s and institutional arrangements. '* In order
to fully understand the nature of the inherent problem. it is c.\pc”dicm to understand these
circumstances,

The f'irs\l rﬁajor institution that affccts the allocation of bcn;fits and costs {rom the ﬁsc
of public grazing lands is that of property righls..}’ropcrl,\; can be taken to refer to a wide range
of entitlcments 1o the usc or benefit of various assets that enjoy some sort of support or
progcction . "Property righv:ls are dc'rivcd from a varicty of sources inciuding the customs and
traditions ol”a society, lcgislaliohs and regulations. and !hc ruling of courts and other
tribunals.”** Thus property is comﬁmnly refered to as a bundle of rights 1o control. "The
individual "strands” of this bundle may be distributed among the .organizcd public (the statc),
the ownefs, the users, the creditors, the la‘borcrs, and possib;yt others."?! E’ach bundle may have

“various combinations of rights to own, usc, transfer, and exclude others. Because of the
011orﬁous number of possible combinations of rights to land, the courts have tended (o |
standardize properly rights bundles into frechold tenure, leasehold tenure and casements. All

Slam_iard bundles are, in  :rving dcérces, exclusive, cnf,o?ccablc, div'isiblp, and transferable. _\

Since these property rights are derived from various institutional forees, rights to entitlements

may be thought of as expectations. Landholders' rights to property have characteristics t‘hat

fragment entitlement to any parcel of land with respect to three dimensions, time, space, and

multiple use. **

0

""Institutions are collective conventions and rules that establish acceptable standards
of individual and group behavior." (Bromley, p.839) Organizations are the
operationalization of institutions. '

"Knetsch, p.20

Ibid. p.20

“Ciriacy-Wantrup, p.141
Scott, A., p.558



Properiv rights to land i private and public grazing rental are well defined. The
landowner has almost exclusive right 1o use his land as he sees fic, Property has ba;cn called
. ~

“ownership, the unrestricted and exclusive right to a thing; the right to dispose of a thing

every legal way, to possess it, 1o usc it, and to exclude cvervone.clse from interfering with

Y N
e "o \‘ . . ) . . . .
it." i Alberta h(hc‘rc caist various statutes that remove the proprictory rights of an owner.

These range ftom the Historical Preservation Act to the Noxious Weed Act, and (6 the
Expropriation Act of"A]bcrLa. Thus in some cascs socicty may limit the exclusiveness of
ownership of property. Property rights are not static in nature and are subject to change. A\
rights change over time, they modify the value of property.

{hc lessees of lan:js, however, generally have limited rights to the use of land, the
degrec of Lhciv_r rights usually specified by the private or public landowner. Lessces of crown
grazing lands have becn awarded certain rights to land and are restricted from others. Lessees

have the ability to transfer their right to utilize public lease lands, and some rights 1o exctusion

(though there exists a great deal of controversy over the degrec of right to exclude) .

i

Property rights in public grazing land usc are, however, imbalanced and uncertain.
They are imbalanced in that all benefits or costs that are produced through the use of these

lands may not accrue to the producer, and they are uncertain in that tenure situations do not

foster security in usc of these lands:

Historical allocation of lands in Western Canada was characterized b_\: an abundan_éc of

»

land available for usc and scttlement, and rights to that land were easily obtained. "Until :he

last two decades and the rise of the environmental - conscfvation movement, use control of the
public lands resided largely in the regional commodity users: rénchcrs, miners, loggers, and
irrigators"? Néw however, demand for a‘menity gervices has increased as récreation and
environmental interests have developed. Allocations of title to public land over time ¢ have

decreased the supply of public lands available for use. Yet the concept of free use of public

Black, 1968
*Gardner, B.D., p.218 A
*For example: homestead land - grants, reservations of land for provincial parks etc..
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fands’has survived in the minds of most Albertans as a strong social institution. As social

institutions chanee and ¢volve so do the perceptions of the private sector to the appropriateness

~—

‘ol pubiic mstitutions” activitivs with respect to public property and its use. The concept of free

use has, however remained unchanged in the minds of Albertans. In examining present
property and social institutions it is important (o consider historical allocations. as these

°

mfluence greatly the sratus quo.

C. Economic Efficiency and Lquity

In attemplting to sort out and solve the problems associated with the private use of
put;]ic erazing lands it is particularly useful to examine the problc;ns in light of cconomic
theory. Economic theory rclcv;'mt to the problem at hand considers issues of property rights,

- .
markel failure, and tics these concepts into extcrnali_ly theor¥.

Fconomics 1\ q;wositivc scicncé that attempts to explain the behavior of economic
agents in terms of what is. It is also a normative science, which prescribes behavior that is |
required o attain'desirable goals, for example, efficient resource allocation. Resource allocation
through economic scicnce must necessarily also be inextricably entwined with politics, as
politics is the study of the whole system of coercive or potenually coercive relationships.®

Il then, economic; is concerned with exchange andytradc among individuals, morc than
monetary variables are relevant in choices. "The terms of trade incorporated ina given chqicc |
w1j1] almost:always include a host éf nonmonctary factors: frecdom, comfort, altruism, fidelity,
beaut_\{& ctc., which impinge on the exchange transaction.™*”

The two most significant issues treated by cconomic science ate economic cfficicncy' and
distributional equity. Economic efficiency implies getting the most output from limited
resources, i.e. using the 'best’ combiﬁation of inputs in their highest vélued uses. Thus

. N :
measurement of the most output in private use of public l@ds must examine benefits in
relation to the costs associated with alternative land use patter\rm/

*Buchanan, J.M., p. 34
*"Gardner, B.D., p.3, undated.

)
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This process of productive activity generates both "goods™ and "bads ™, The "goods

are the consumable products that add 1o human satisfaction, the "bads™ are waste. or results
¥

that detract from that satisfaction. Where the "eoods™ or "bads™ are not capiur by marke!
* 5

¢ prices, they are termed externalities.

If there is to be efficiency in perucLivc activity, then returns to like units of outlay
must be equalized at the ma.rgin.s. that is, inputs must be used up to the point that tji
contribution to output cxactly cquals the amounts they are paid. In the case of Lcmporal.
allocation of grazing lands, the goal is_‘ §oughl to allocate these landé through time such that the
net worth of the capital stock is maximized at any point in time. For example, if, béscd on an
cfficicney criteria, it was determined that the use of a parcc]yof‘ public land for private grazing
.usc afforded a positive net worth of $100, and the usc of that same public land for recreation
afforded a net worth of only $25 | then efficient allocation of this public land would lic in
grazing use. However, if in 20 yecars these nc':.t worths change, so that the net worth.of
recreational use exceeds that of grazing usc, cfficient allocation would then lie in recreational
usc. One wéy this net worth is measured is Ehrough the conc’cpl of opportunity cost. The
opportunity cost of produc_ing one commodity is the valuc of the resources used to ‘producc that
comrﬁodh_\' in Lhcir\pcsl alternative use, or pr(;duclic;n of an alternative com)modil_v. Thus the
o;SporLuriity cost of using lands in the public sector is their hi,ghcst valued employment in the
priyaltc seclor.

One question that must be an;wercd in dealing with public ’grézir’{g land is how bést are
these lands utilized? Economic theory points to satisfving Lh; criteria of economic efficiency. \
Equity concerns are also-of great importance however. |

"Equity in the distribution of income and wealth is the second grcai issue in economicsA.
Whél factors determine the distributional shares of economic product captured byA various |

economic agents who contribute to economic output?"?* Equity examines who benefits from an

existing situation , and who bears the cost of maintaining it. Property rights are obviously

..................



critical i deternuning these distributional shares. With the probiems of imbalance and

uncertamty of property rights, the actial cconomic praduct captured by-cconomic agents is

v .

unclear.

The allocal.i(m and usc ol grazing lands must be based on cconontic cff’icicncy criteria,
while taking into account those aspects of equity which are determinates In this study-economic
cf licieney will be analyzed from the vicwpoint of individual cattle operations. In order 10
determine this efficiency . the true value of these lands to cattle operators must be made
determinate.

The problematic situation may be described as follows:

¢

The actual value of ¢créwn grazing lands is unknown, thus its cf'f'iciérﬂ or cquitable
allocation and management is clusive.
From the problematic situation it is most expedicent to procéed to the formylation of
the problem. As is pointed out by Northrup. "It is the problem and its characteristics as
revealed by analysis which guides onc first to the rclcvalm facts and then. once the relevant

"y

facts are known, to the relevant bypothesis.

.,
13

{). Dimensions of the Problem

The problem of valuing the public grazing land resource is best observed in light of firm
L‘heor_v‘. A caltle operation is a firrﬁ whose manager aucmptsi to maximize net profits. To attain
this goal a maﬁagcr must conslidcr bqth input costs and output prices. When units of output
(cattle produced énd sold) are multiplied by the pric;*e of the product (price per cwt. of each
kind of livestock) the total value product is obtained (TVP). To dcterminé the addiﬁonal value
of cutput produced by cach additional amount of vg;iablc input used (lease land) the change in
TVP.divided by the change in variable input price must be determined. This value is the

marginé] value product (MVP). Costs can also be treated in a similar fashion. The marginal

factor cost (MFC) is the amount added to total cost when one more unit of the variable input

*Northrup, p.17



is used. An opumum in production, wiich will produce the greatest net returns ocenrs wheie
MVP = MIEFC. In actual Fact, these vadues may be clusive, and reaching this optimuns is rarehy
fcasible. as prices and co:x‘ls, and even production processes, are constantly changing. 11 I the
task of the manager however 10 as closely as possible approximate that equilibrium (if profit’
maximization is a sole goal). In order to do so, the costs of iIl{)UlS and valuc of oulpm'musl be
determiinate. In this study the actual value of crown grazing land is al question. To determine
that value, as many costs as possible must b» identified and quantified to aid in determination
of the MEC associated with utilization of grazing land. Some of these costs are easily
quantificd, while others are not, Spccif‘ic:a]ly, those costs related 1o equity concerns are most
difficult to quantify. |

Some symptoms of the crown grazing land problems might be anticipated, while OliﬂCTS
are less obvious, and become apparent only :ﬂ‘tcr studying the situation. Some common
cc;nccrns are presented below.

Probably the/most commonly presented concern regarding crown grazing lands is the
inability by some ranchcr_s to acquirc lease land. The arca of land available for public calilc
grazing hés been continually increasing, but not at a rate cqual to the increasing demand for the

X :
land resource in many areas of the Province.

Private grazing lands vary'in availability throughout the Province. Similarily, fecs

charged for the use of these lands vary both with market influences, aiid physical attributes of

the lands. Since the interests of lessors of private grazing lands lie in exacting some profit from
g S

i

their land’s‘, fees charged for them are generally competitive, and at a premium.

The Public Lands Acl-specifies requirements of age and citithnship to be eligible to
apply for public grazing lands. In addition, preferénce is given 10 individuals already holding
land and .requiring additional land to make an economical unit. The ownership of base property
requirement creatés an efficiency- equity conflict. There i$ no reaé(z’gs;o believe that a
non-holder of land would Be any wolse at cattle husbandry ;han’-’a land holder, or that he

deserves the land less. Further, the allocation of these lands is subjective, in that it is carried



Oill by individuals at various levels o government deciding @ need” by op:r;\lorsilor this tand,
thits officiencey wnmdm‘n[iom gencrally take a side position rclnlfv; 1o cquity coneerns, This s
not 1o san that equiny coneerns are not important, only that subjective allocation is rarch

ef ficient as well,

A sccond concerp relates 1o tenure status, which is a direct result of the property rights
associated with public grazing lands. In Alberta leases on public grazing lands were initially
issted for 20 vear periods. In the late-sixtics this p(‘)lic_\' wax revised to allow the issuce of
generally 3 to 10 vear leases. This tenure is however awarded with an option for rencwat, :”md
Jeases are generally only cancelled if the land is. unuscd or abused. This tenure arrangement
fosters a situation where lcase land, 1'or most intents and pufposcs_ beeomes 'attatched' to
certain operations. Although title is not awarded to the lessce, certain aspects of ownership are
certainly simulated. In terms of the distribution o_f crown lease land, this arréngcmcnl ties up
land.and renders it unavailable for other uses and users. Purchasers of private grazing land are
willing to payv a premium to a seller in cases where a public grazing permit is transfasred with
the private sales transactions. This premium is especially pronounced in areas where public
grazing leasc is not rcadily available - which in Alberta is most arcas south of the Peace River
Région, or where the leasc land is an integral part of an cxisting operation. This practice allows
captialization of leasc holdings into basc property values, and may foster transfers of lease land
for speculative pu‘rposes.

A public resource held by onc individual or group of individuals for an extensive period

. » o .
of time reduces its 'public nature'. both in the eves of the public and the lessec. Social
institutions also play a large role in the durability in use of grazing lands, even where tenure is
not guaranteed. "Local custom and tradition known and respected by the tenant may make éuch
a tenure definite and secure. " Social institutions have distorted the actual ;ights that a lessee
may posess. "Some expectations regarding the use of land, for examplé, receive strong

community support and remain almost invariant over time - - although the specific rights that

3°Ciriacy - Wantrup p.152



receive such sanctions vary widehy among societies - - while others are more tentative, and are
recognized as being s0." " Who should be allowed to use this resource and for what period of
time? What implications does this have for present and future generations”

Tenure can adversely or beneficially affect the vatue to a lease holder of lease,
depending on his and other's expectations of the security of tenure associated with the picce of
land in question (i.c. whether or not that land will remain as grazing fease land).

It might be of some advantage o view the issue in terms of the change in welfare that
would accompany or be associated with the "endowments” or changes in the
cndowments to individuals. Presumably, there is some level of expectations enjoved by
the individual. The utility of expectations will likely reflect, all other things being
equal, their security and a more tenuous one will be discounted relative to onc more
certain to protection. Any change in circumstances that adversely aff¢cted an

expectation, even onc known Lo be tenuous, would decrcase the well being of the
individual.*

-Unpriced costs that a rancher incurs duc to tenure can be identified as costs of
uncertainty. A cattle operation is oﬁc characterized by long term planning, due to the biological
growth cycles of caltlé. As such, reversal of management goals is not quickly facilitated. If a
rancher 1s uncertain of leasc renewal, he will be hesitant to increase herd-size as large as may
otherwise be possible with a given amount of fease land in the event that his lease is terminated.
and he is faced vdth the problem of stock liquida‘tion and lost capiial investment on the lease
land, as he is later unable to retrieve his investment. While the value of improvements is
generally awarded a lessee upon termination of his lease, the deﬁrécia}ed value of improvements
often does not rescmble an operator's estimated value of them. Thus another efficiency-equity
dilemma exists.

In range improvement, returns to investment are positive only if the cost of
improvements can be retrieved through use. Private investment is efficient if resources utilized
in improvement have net economic yicld higher that that in their best alternate use, and if the

e

marginal benefits of the use of inputs equals or exceeds their marginal costs.

*'Knetsch,. p.20
?Knestch, p.27
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But investment on public lands is much more complex: where muluple use and multiple
products must be evaluated. Increases in forage may be allocated 1o uses other lhm livestock
erazing, and many of these uses are difTicult to quantily. Cost sharing between government and
private agents rarehy results in an cfficient quantity of investment funds, because a lessee has

no guarantee that he will be allowed 10 utilize improvements, especfally where multiple use
. N

pressures exist. Where improvements raise the carrying capacity off the lease the lessee is

charged additionally for the increase. All improvements undertaken on lease fand generally

.
f

remain on the lease land, and become the property of the crown. "It must be quite obvious that
‘lack of a clear title to range improvements and required authorization for removal must impair
incentives for improvement invcsmems.ABcsidcs, most improvements (fefices, water
developments, vcgc}ation conversion) are simply not removable. ™

Further inefliciencics arise because public funding of rangedmprovements are directed

.

toward lower income ranchers by policy ** rather than toward projects which may yield higher

net returns. The continued misallocation of funds to range improvement maintains public ledsg

¢

land as an inferior resource with lower carrying capacities and yields.

The issuc of the level of fees charged for forage on grazing lénds has received particular
attention. Upon comparison with rates charged for private grazing lands 1o determiné a fair
market value, ** one would conclude that these rates are relatively low, and as such demand can
be expected to surpass supplies. Eligibility requirements of citizenship, quantity of base land
holdings ctc. serve 1o suppress the demand for public grazing lands. Even so, demand continues
10 be greater than the supply at zero price. In order to allocate the resource, some meaﬁs of

rationing must be implemented. |

In the Public Lands Act, allocation conflict is reduced by-awérding these privileges to

the ranchers who utilized the land originally, and it is usually they who have existing local base

4 —
e

------------------ /
¥Gardner, B.D., p.18, undated. ' /
3Public Lands D1v151on Alberta Energy and Natural Resources. Range In@ovgysnt

Programs 1982-1983.
3sFair market value is usually defined to mean what a good would be worth if it

were allocated in private and competitive markets.
AN .
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1.1ropcrl,\. Many of these individuals (or their forefathers) were pioncc.rs who were l;xrgcl,\ﬂ
responsible for the ;1r;;£1's settlement and development. A policy not equitable o them would
have little support. But this policy itsell ulumately may have produced a sct of regulations
resulting in incfficient resource allocation, a classical efficiency -equity tradeofT .

Pressure for rafsing the I'cc’.s charged on grazing lands 1s based on the rationale that
public owners of the range resources should receive its fair value to avoid subsidizing specific
user groups. who have been subsidized for a long time anyway. Thus equity is served by
requiring a tenant to pay {ull value. The debate may then center on "What is fair value?” With
non-priced concerns ahd equity issues entwined, this is not an éasy value to determine.

Part of this controversy musi embody whether the ﬁcrmil valuc should be included as d.
cost of grazing. Permit values aré generated by government policigs that priced lr}c grazing land
below its value, and gave the ranchers some measure of security of future use. ch;thc
government maintains that the permit is a privilege and not a right, and thercf'ore has no
Icgitirr}aic value. The grazing fec, as any price, has distinct efficiency as well és equity
implications.

Since transfers by lessees of authorization to utilize lcase are almost unrestricted, ** and

a capitalized valuc exists, the level of the fec is innocuous in its allocative impacts. Since
allocation is partially restricted through eligibility requirements, the level of the fee simply
determines an' annual economic rent captured by lessors.

If, however, the government were to raise the fee levels, the permit value would fall,”

and ranchers would suffer a wealth loss. If a rancher purchased thez.permi[ at a. ﬁ'igher" pric'é",'.his
wealth loss may be great. If he has always held the pefmit, it may,,noi be so great, biit it is still ™
-~a wealth loss. In terms of equity, does it make sense to shift economic rent to public owners,

and impose-losses on ranchers, many of whom have incomes below the national dyerage?

by

3¢A  lessee musi‘ hold. authorization to utilize lease land for a minimum of 3 years,
"~ and can only transfer that authorization to parties qualifying to hold«lease land
under the Public Lands Act (i.e. lessees must be 18 years of age and possess

Canadian citizenship). , N
i



Fauiny s also anassue relative to muluple use. Some users of forage such as Iivestock
ergsers poy lees, other mdirect users such as hunters and fishermen pay o enee e, although
the amount paid s hardly worellection of the average value of the service provided by the public

land or water. Still others such as watershed beneficiaries and many types of recreationists pay

-no fec.

é O i

Public Tand used for open space. o s aesthetic quality, for existence demand or
option demand is nonrival so long as congestion does not occur. Pricing of public lands in these

cases 1s infeasible . because exclusion is generally impossible. Yet, it also appears inequitable to
K

)

exclude the public from the use of public land. Equity problems will always exist where some
pav angd some do not. -

In terms of positive analysis, it is cq'uall_\' important 1o analvze the impact of the Public
Lands Division's gra'/..ing [ce policy on the distribution of rancher incomes as it is to analyze its
impact on the allacative efficiency of forage among ranchers. A major discrepancy arises,
however, when cconomics is used to measure normative aspects. Efficiency is almost
tautological, more output of a usclful product must be better than less. Equity however  nota
straightforward concept. "It is impossible Lo prove that one income distribution is "better” than
another without making interpersonal comparisons of levels of satisfaction.”'” Similarily, there
is no objective way of demonstrating that a more cgalitarian distribution is best, though this is
often assumed Lo bé the case. What economics can do, however, is determine Pareto efficient
allocation. That is, it is possible to-determine changes which would make one individual betier
off, (in terms of net income or some other criteria) without making another worse off.

-
A% Despite the problems inherent in evaluating income and wealth distribution, these are

’
o

issues which must be confronted. If public decisions on the ownership and management of

public landé are 10 be informed and efficient, some important questions must be answered.
What are the outputs that Could be produced on public grazing lands and what are they

worth? How does a value become established if competitive market prices are unavailable?

4 ~

“*'Gardner, B.D., p.5 undated.



What are the imputs needed to produce these ontputs, and what il any, net benefis are
foresone il these mputs are utilized on private rather than public lands” Whai are the ous \.
which arc n()l]pluul_ and who ma best account 101 these externalities” What outputs nn. 10
he produced by the public sector sinee [nhv) are public goods and thus always public in nature
(cg. ait. visual amenitics)” How cfficient is the Province of Alberta in providing development
and management of the public L !

In addition to these efficiency questions are equity concerns. Which interests are best
served by this resource use? Clearty pressure from special interest groups must influence these
decisions, but the many users of public lands have disparate representation, and this factor
must be taken into consideration. Policics influenced by pressure groups must not [all into the
trap of forcgoing a 'reasonabie’ difference between the cost of inputs and the value of outputs.
Who decides, and by what standards, what is a rcasonable difference rémains a question.

When multiple use is considered, further conflicts arise. The term itsclf implies that
morc than one user or class of users have valid claims to land use. How much use, for what
time period, or which uses have priority is unspecificd by this term, and its ambiguity is
apparent in lands policy. Here efficiency is the most important cfilcria to follow in determining
the implementation of multiple use, in order to maximize the benefit cost ratio. Other criteria
are also used, but their implementation creates distortions in the meaning of multiple usc.

The problems encountered in making allocation policy theoretically acceptable and
practically workable are even more numerous and complex when a public accounting stance is
Lalkcn. The Province has a mandate to consider resources in terms of a public accounting
stance, rather than onc private in nature, and must satisfv criteria of allocative efficiency in
resource use over time. "If there are discrepancies between the revenues and costs considered by
individual planning agents and social revenues and costs, there will be differences between the
privatc and social optima in the state of conservation"** The objective of government policy

v

- must be to reduce these differences by inducing private conservation decisions to approach the -

#Cirlacy-Wantrup, p.237
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soctad opiimum more closels - Toas doubtful whether amy public stance taken with respect 1o the
grasmy land resource would ever satisfy private lease users, because the incidence ol revenues
and costs considered by private agents and the public are necessatily different. Umiil the land in
question is allocated 1o private concerns, if this occurs at all, a public accounting stance must
be taken. In light of the desire ol society to bequeath fesources (imacl) to future gcnclmlion.\,

conservation is an issue of prime importance. Private cconomic agents must ultimately accept

o

the public stance taken in terms of allocation of resources.
In order that the use of this resource can be allocated in the most efficient manner, the
value of it in cach use must be determined. This study will examine the value of grazing lands

to cattle operations.

E. The Nature of the Problem

The nature of the problem must be identified in order that further analysis of the
problem can be carried out along fruitful lines. Northrup has distinguished lhrccﬁypcs of
problcms,'cach requiring different analysis procedures. These are: problems of logical
consistency of theory, problems of the empirical truth of theory, and problems df' value.

In the problem at hand there is an inadequacy of factual information which precipitates
a problem of empirical truth of theory. Factual information that is lacking is the real value of
crown grazing lands to cattle producers and to the general public. The value of 5rivale grazing
lands is determinate, through market transactions. In public grazing land use this interaction is
non-existent.

The value of grazing lands to society and to livestock producers may differ
considerably. Socicty has a value based upon demands other than just those of consumption, in
existence and option demarids. Livestock producers are more likely to consider grazing lands in
terms of the economic rent that can be derived from them. Each individual operator may have

. As
an intuitive feel for the economic benefits that he may derive from lease land, but rarely would

-‘?Norihrup, p.19-20



‘lhi,\ value bL‘('IlmCﬂ:lblL“)l(') explicit expression. Until this cconomic benelit s known, @ true vatue
of public grazing lands is clusive. = '
|

There iy also o problem of (gig;icle consistency of theory gin that the cconomic theory
applicable 1o private grazing lands allocation in competitive markets with well defined
ownership rights is not applicable to the allocation of public grazing lands.

A third portion ol the problem involx;cs.qucstions of value. The utilization of public
grazing lands abounds with attitudes and belicl's lo>ward cthical, csthetic, proper use, and cquity
issues. The public not using the grazing resource have become acutely aware both of the stake
that socicty as a whole has in the shaping of our Province, and of the flexibility of usc of
public resources that exists. There exist strong values and beliefs on the part of users and
potential users of the resource.

Conflicting values pose problems where inquiry or solution is concerned. Normative

"

questions cannot be answered by direct appeal to fact, but as Northrup states "..they can be

"an

converted through analysis 1o questions which are answerable in factual terms,

F. Problem Dgfinition

Economic theory explains the means by which a manager of a cattle operation would
assess the value of public grazing lands. Society assesscs this value differently, but the ultimate
valuc of lﬁese lands to cither gréup depends updn the property rights associated with them. The
imbalance of property rights in grazing lands th created a situation where the market fails to
operate as it would were the 'law of supply and demand' operating. Tﬁis market failure has
fostered an abgndance of externalities. . ' - -

Externalities arise where a cost or benefit is imposed upon a party through the actions
of another party . An example of an external cost which occurs on crown grazing lg'nd is the

damage of a lessee's fences by recreationists. The creation of roads or trails by lessees may

provide an external benefit to recreationists. Another example of an external benefit may be the

**Northrup, p.31-32



—

revenues carned by the lessee Ihmuéh the expropriation of surface rights for subsurface
development (i net revenues are positive ), Teis actualiy the institutional structure ol properny
rights which determines which external costs or benelits will be reckoned by whom. The value
ol these externalitics is critical information in the assessment ol allocation of public graving
lands. |

Thc Fact that it is unknown whether grazing lands are being allocated cfficiently would
indicate that a policy clizmgr mé_\' be called for, However, just as in the case of: cfficient
allocation of grazing lands, wh&c their allocation is deemed cfficient or not depending on the
opportunity cost of utilizing those lands elsewhere, so must the possibility of policy change bc
cvaluated in lcrms ol whether a policy change would creatd net benefits, or cost more than the

-

extra benefits created by it. Thus the actual value of grazing lands to cattle producers must be
°dclcrmin.cd as a component of these costs and béhcf'its before any policy changes or evaluation .
of their present allocative ‘cﬁ"i.cicncy can be carried out.

In this stpdy then, the actual value of crown grax.ing lands is at question. In order to
determine that valuc_ to cattie operators, the costs and benefits which accrue a user of lease
'lands in terms of leasc fees, dollar value of forage, etc. must be examined. Other costs and
benefits which are a direct result of external effects should also be examined in liglil of ¢xisting
property rights, because it is the property rights which determine who gains and who loses, and
in turn which policy changes under the cxisting property rights are most efficient. 1t i3 also

J

necessary tQ cxamine the costs and bcncfi}s of multiple use. Tﬁc latter two tasks, however,

exceed the scope of this study.
W
The foregoing discussion has presented characteristics and dimensions of the problem at
hand. Before any attempts can be made 1o solve even a small part of it, it must be reduced 10
manageable proportions and stated in terms amenabfe to solution. Prevailing economic and
social institutions may be inadequalte to ensurc an efficient allocation of the grazing resource

and an equitable distribution of the benefits and costs of grazing land use aniong competing

uses. Before this can be determined, discovery of the value of the resource to cattlemen must be



made.

G . The Factual Situation

In order to be g{iidcd toward solution of the problem, further knowledge of the root
cause of the probl'cmljs required. Facplxal information is required about the ulilizﬁli(m ol lease
lands in the Province, and their biological capabilitics, specifically the flow nature of the l'orage
resource. Information is needed about the institutions which a\i‘locatc. and those which manage
public grazing lands. The dis“ijibmion of grazing lands is also important information. The
objcctives and activities of the public agencics involved with crown grazing lands mus be
determined.

Economic theory clarifies the need to be able to idcmjf_\' the MFC and MVP of
utilization of lease tands. Thesc values can only be chcrmincd if costs and benefits are
clucidated. Firm theory provides a mcéns to determine the value of grazing lands to cattle
producers. The economic concern of value is with cconomic cfﬁ/cicncy. Information is needed
to answer the questions of "What does it cost? : The method of analyzi»ng this information must
be factual. The model utilized for this study is al;lc 1o Lrénsform varying quantitics and kinds of
inpuls into outputs, uLilizihg resources as necessary . Data needs then reduce to quantities and
costs of inputs, transformation information, and the value of outputs. Economic and social
data arc needed about grazing lease land users, and those cattle operators who do not utilize
lcase land. Othef demands fof the grazing land base must be elucidated.

Firm theory and resultant analysis provides solution to the’caule opcration cfficiency
problem, and as such is the most.logical point at which to start an’alysis. It is however, only one
part of the overall social efficiencyf-cquity problem. Othef anal-)}sis is needed to determinc the
most efficient a]iocation ambng conflicting demands for public grazing lands. It would be
peroic to attempt to carry out this further analysis in a study of this scope. Rather, this study
attempts to treat well one portion of the information requirements, that is, the value of lease

land to cattle operators.



[11. Data Collection and l,.llili/.:liim[
¥

A. Data Collection
3
The data requirements for use in the simulation model arise from the need Lo create

seveéral representative farms involved in cattle production. A survey of forty-nine randomly

sclected cattle operations provided basic information on farm assets, livestock inventory,

P

leasing arrangements, and production costs which are essential in creating the representative
arms for simulation. Personal interviews were conducted with each survey respondent, cach

interview requiring between one and three hours . with an average of onc and onc half hours.

The survey questionnaire is contained in Appendix A. hy

-
/

. 7
- The choice of interview participants was derived from a mailing list provided by the

Alberta Cattle Commission (ACC). The list contains approximately 36,000 names. All members

of the list have sold cattle within the last few years, though the number of cgulc sold, and the
operators' sizes were not indicated on this list. |

A sa;nplc of fif-ty farmers or.ranchers wés'decmcd sulficient for this study's analysis
given constraints on time and funding. The Alberta Cattle Commission has for their own
purposcs divided the province inte ninc zones. These zones werce ad\oplcd forthis study, their
boundaries approximately dividing the province ix\to similar regions for ‘caulc production. A
minimum of three interviews per ACC zone was stipulated to ensure inferences about the B
population could be made. Figure 111.1 shows these regions.

A total of 86 names was rcquireci- to ensurc adequate sampling within each of the nine
ACC zones in the Province. and to provide alierriate names in the event that individuals chose
not lo participate in the interview, were unavailable, or when contact ‘by phone \\;as never
achi;ved. The actual number of interviewees in any zone was entirely dependem upon the ‘

number of original randomly chosen names for any given area, reflecting population

distribution among zones.

13 : . '
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“The random sample of namesawas chosen using i r:md'omll.\ ciied systematic samphing
technique., A computer generated random number between olnc and 400 was d]().\cn. and the
name on the mailing hst (a.lph;xbcticzal) coArr:'sponding to this number was chiosen. Every J00th
name after this initial name was then chosen, producing a list of 86 names. These 86 names
were later randomly divided into two lisls; a primary m‘ld a sccondary list; the primary llisl
having [ifty names and the sccondary list having 36 namcs, with the aid of computer assisted
sorting. These names were then plotted on a map of Alberta displaving the nine (ACC) zones
chosen for the province, to ensure that at a minimum three people would be ‘rcp.rcscmcd in cach

4
arca.

In order to comparc opcrations within any given zone, cach interviewee with lease
nceded to be compared with other operators in his general vicinity not holding lease Ld give a-
balanced picturc. Poslal codes were ﬁsed as an indication of cach operator's locationl. Although
postal codes may provide some inaccuracy in location, in.'thal the postal code usually rcprcscﬁls
the nearest post office rather than the operator's actual location, a betier alternative method
was unavailable. |

For every name chosen for a potential interview, two additional names with an idchtical
postal code were also chosen. The first identical postal code occurring before and the first after
the origiﬁﬁl name ch'oscn was local_ed on the mailing lisl,‘and L}.i&g‘sc two additional individuals
were taken as persons whose,operations would be comparéd with the original operato>r. Of the
two additional names chosen with similar postal codes, one was used as a main combarison, and
the other as an alternate comparison for the primary 86 operators. A computer was used 10
randomly generate "1's" and "2's", l 's" representing those individuals with pogtal codes
before the original name, and "2's" representing those with postal codes after the original
name. If a "1" came to be associated with a name, that individual was 1o be used as a main
comparison, and a "2'.' would indicate the alternate. When contacting individuals for

interviews, the main comparison was contacted first after the primary interviewee was

contacted. If that individual was unavailable for the survey, the alternate individual was

AV
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Figure 111.1 Alberta Cattle Commission Zones '
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contacted. The total numhq‘ of names derived from the mailing list wvas 258,
Once the list of names was compiled and sorted, phone numbers were determined for
cach namec through the use of regional telephone lisliﬁgs: In some cases {approximately 15)
telephone numbers were not obtained because the numbers were unlisted or, presumably, the
name on the mailing list was not the one listed with a telephone number for that operation. ‘
Representatives of the Alberta Cattle Commission indicated that ACC zonc
representatives should inform possible interviewees about the study and the interviewer. The
ACC representatives closest to the individuals on the survey list were contacted prior to
interviewee contact. The ACC representatives were informed of the study and asked to contact. -
-interviewees by way of an introduction for the interviewer. Some ACC rclprcscmativcs were
unable to contact interviewees, however many were contacted and apprisediof the study. The
interviewer then Lclcphoned thoscv individuals on the survey list, whether they had been
contacted by ACC representatives or not, 0 request an interview, Those interviewees who
heard from the author without prior noliﬁ'c‘ation or knowledge of the‘study from thc ACC
representatives were neither more nor less rcsponsi\.'e to the study. Once contact had been made
with the intervicwees, appointments were arranged, and the interviewer travelled 1o the
operator's home to conduct the interview.
Some problcms. were encountered in that some indi‘-viduals on the mailing list had
retired, sold out, or were in somc othcr way no longer associated with the cattle busiriess. In a
| few instances the assistance of local District Agriculturalists and ACC representatives was
utilized to coma'ct lease holders. In order to retain’randomness. a number of names was secured
froni each contact and a random seléction was made from the némes provided. It was deemed
necessary 1o define a minimum size operation in cach of the nine zones in ordér to survey cattle
operators representative of each area. On advice of the ACC representatives and local District
Agriculturalists, a lower limit of approximately 30 cows per operation was taken as a minimum '

acceptable size of operation for survey purposes. The interviews were carried out during March |

and April of 1984. Zones closest to' Edmonton (Zone 6 and the Southern part of Zone 8) were



't

surveved First so that any problems with the interview Format could be corrected while in the

Fdmonton arca. Next, the outiving areas were surveyed (Zones 1,234 and 9)0 Lasthv, Zones S

.

.

and 7 and the northern portion of Zone & were surveved. The final distribution of mtervidwees
i~ given in Table HELL

Individual operations surveved varied greatly in size, quality of record keeping. and
responsiveness o the survey. Some problems were encountered with interviewees. Farmers and
ranchers active in calving and then carly ficld work were unavailable at interview time in some
cases. Approximately one third of thg individuals contacted refused interviews, and three did
not keep ap‘poinlmpms. Many individuals contacted complained of being over-surveyed. The
sccondary list of alternates w(ﬁs utilized to compile the necessary number of interviews in all
zones. One of the interviewees in onc of the most distant zones who did not keep an .
appointment was not replaced with an alternate interviewee, duc to'time and expense. Thus a
total of 49 interviews was conducted. Although no individuals surveyed refused to answer any
questions, a few operators were only able to offer "guesstimates’ 10 questions posed. These
poorer responses were primarily in the arca‘of capital investment, however, and not in the more
critical arcas of actual physical numbers of cattle or acreage in pasture, crops €tc.. Questions

regarding liabilities, were not asked of interviewees duc to the reluctance of many individuals to

b
disclose this tvpe of information.

B. Summary of Surchv Results |

The random survey method employed provided a range of cattle operations displaying
various physical and managerial differences. A short summary of notable cha, acteristics is
presented below.

Qf the 49 operators surveyed, 24 utilized lease land. Approximately .8 of those who had
individua‘l leases also utilized community pasture, in the form of community assdciation lease

or government grazing reserves or forest grazing permits. It was thus possible to arrive at an

approximate AUM cost for utilizing these types of pasture for these areas as well.
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‘[uhlc- L SURVEY DESIGN

Zong Number of  Operators
Surveyved

] 4
2 6
3 3
4 4
5 6
¢ 8
o 6
g 8 .
9 4
Total 49

~



The size of cattle operations varied considerabhv . The smallest herd .conm’incnl 25 cows,
while the largest contaimed approaimately 630 cows. As might be expected, the size of the land
hasy also diverged gr\c;ul},. The smadlest operation in terms of land base was comprised (;f' N
acres { 3240 hal) of deeded land and 80 acres ofsrented land. The largest land base encountered
was an operation composed of 20,378 acres ( 8246.9 ha.). The largest lease h;olding was 15,899
acres { 5624.8 ha.) of land. Table I'11.2 outlincs some physical attributes of .L;hc opcrations
being examined.

Many operators carried out grain farming in addition to the cattle operation. Others
operated strictly cattle oriented ranches, with the land base utilized for pasture and feed

production. I'n discussing costs incurred through lease utilization, a uscful breakdown into fixed

and variable costs may be employed.

Fixed costs of pasture utilization are the annual rental fees and munjcipal taxes. These
ar;* costs that all lessces must incur annually. Since the municipal taxes are based on the mill
rate as per land Aalues, taxes varied with land values. Three of the nine representative
operations had taxes less than annual rental fees. These were the central mid-size, central
small-sizc, and northern mid-size operations.* On average, taxes in these operations were 16%
fower than the annual rental fees, with 1 range of taxes as 73% to 95% of thelannual rental fee
values. All other representative operations reported taxes greater than annualllease fees. On
average laxes were 126% of annual rental fees. The range of tax a‘s a percentage of zf;,rl\iual rental
fees for these operations was 18.9% to 267.9%. The highest and lowest rental rates and taxes for
the surveyed ope. ...ons were as follows. Based on dollars per animal unit, the highest remal-
fees were $19.40 , and the lowest werc $9.75. The highest taxes per animal unit jwere $37.69,
and the lowest were $4.35. .

The variable costs associated with utilizing lcase were greatest in lérms of fence and

v .
water development. Three cost scenarios were developed from these figures, & low, a medium,

and a high set of costs. The highest costs for water development were reportéd in the southern,

*'These groupings of operations are explained in the following chapter.



Table HIL2 INVENTORIES OF SAMPLE. RANCHES

PRODUCT MEAN STANDARD RANGF

" DFVIATION
[.EASE
 Number of Cows 189.3 187.7 25-0650
Number of Yearlings 134.3 120.7 0-303
Pasture!
Native  Deeded . 854.0 1378.5 0-5042
Native Lease 2574.5 4156.6 88-16721
Improved Deceded 3534 762.1 ‘ ()-800
Improved l.casc 50.0° 126.8 . 0-600
Grain 116.0 1939 0-580
Crop 224.96 331.9 _ 0-607
Oilsced 49.76 137.7 , 0-500
Hay 31450 321.6 . 0-1250
Silage , 90.8 142.9 0-580
NON-LEASE ]
Number of Cows 133.9 139.3 25-500
Number of Yecarlings 165.3 26]]1.2 0-580
Pas[uré |
Native Deeded 608.7 1383.2 0-7000
Improved Deeded 246.7 363.4 0-800
-Grain | 129.5 32%.3 ©0-800
Crop 266.75 _ 400.4 : 0-1575
Oilseed ’ - 80.68 164.1 . 0-140
Hay 156.0 175.9 : : 0-800
Silage 30.2 59126 0-200

'Forage and grain entries arc in acres.



w Uy remons o and the ghest coste reported Tor fence development were in the northern regrons
whote inany cases brush had to be cleared on fence line before 1’&1(&‘ could be built or
repatred. T wddinon, those imdinaduals who rcpmlu‘[‘uml;‘rl;ll;ing THIge IMPIovement acuviies
reported high costs of clearmyg and breaking, particularhy in the northern regions where tree and
brish cover is extensive.

A number ol questions asked in the interviews dealt with external efTects not
expressible in monetary terms, These values are not included in the analvsis carried out with lhc
simulation modd, as non-quantliable variables cannot be handled by the model. They are,
however. important in the characterization of the use of lease land in the Province, especially in
light of | primarily, cquity considerations.

Interviewees were asked their perceptions about the security of tenure they experienced
on their lease lands.** Most felt that their tenure was secure with 14 interviewees stating that
security of tenurd was good or very good. Six felt it was acceptable and f'()ur“ felt it was poor.
Most interviewees héd ten- or five-vear leases. Reasons expressed for poor sccurity were:
(1)recreation priorities in their arcas for which their lease. was being considered; (2)highway
proposals through lease land; and (3)wildlifc habitat priorities being identified on their lcase
holding.\.. In terms of fength of tenure, ¢ight interwicwees stated that they felt that the lease
lenures were 100 short on \}'hich 1o basc operating plans ({ive of these individuals held annual
‘lcascs).

A second question rcgarding non-quantifiable aspects of uii’iizing lease land was the-
issue of public access. Problcm§ with public access were rcp‘é)rtcd by nine lesAs_ccs, most relating
to gates being left open or damaged, allowing cattle to roam out of their réstrictcd areas. Fence
cutting and various kinds of vandalism were also reported, and two interviewees reported losing
cattle (presumably to thieves). Minor problems were cxperienced by four interviewées, and 11

reported no problems.

\

‘> That 1s, they were asked if they felt that their lease might be revoked for any
reason in the near future. Those individuals who did not think that this might
occur, or those that had had their lease agreement for a number of vyears were
considered to have’ secure tenure.



Another major problem idennfied by Jessees was brosh encroachment. Halt ol the
iterviewees indicated that this was o problem, and siv of these that i was the most serons
problem on their lease lands, Many cleared brush annuallhy o but estimated that the

encroachment of hrush was greater than they were able to clear, In some cases they were

A ;glcd from clclaring as much brush as thev would have likcdllo becanse therr leases were
“Constdered wildlife habitat arcas, where the brush cover was needed for browse or cover for
moosce. deet. ete..

Others said that natural predators were of concern. Wolves and bears were the main
predators identified. Other wildlife problems were created by beavers causing flooding, and
other larger animals breaking fence.

Poison weed was considered a problem by onc interviewee, and salinity of lease soil was
also identified as a problem by one individual. .

The following chapter outlines the means by which the survey data collected was

prepared for analysis.

-

a




IV, Data Utilization

[ orderto perform simulation analvsis to determine the value of lease land 1o
operators, several representative farms were created from the in-person survey data. The
following paragraphs outline the procedures used to effect this process.

For purposes of comparing guality of puslu‘rc land, the division of the Provinee made
by the Public Lands Division of Alberia bnergy and Natural Rc&gurccs was adopted. These
divisions approximalte differences In carrving capacity of grazing lands in the province, and the
resulting regions may be (/icscribcd as southern, central and northern regions ( Figure IV.1). In
terms ol the previous nine zones used for sampling purposes, zones 1, 2, and 3 roughly
CorrL‘s;mnd to the southern grazing region, zones 4,5,6, and the southern part of § correspond
to the central region, and vonces .7.9.. and the northern portion of § correspond to the nbthcrn
region. The 4¢ rcspomicnls WCTC Lhu‘s grouped into three regions. '

A sccond procedure utilized in .characlcriling operations was to divide survey
respondents into categorics. Three sizes were chosen in cach region, based lupon number of cows
in the herd and size of the land base (including leasc land). Thus large, midsize, and small size
categorics were identified as typical farm/ranch units in cach of the three regions ( southern,
central, and northern).

Division was carried out in cach category to distinguish between obcrations with lease
holdings and thosc without 'casc land.

Opcrations of similar region, land size and cattle numbers were then combined 10 create
a representative operation for cach combination of characteristics. Categories of catile, i.c.
bulls, cows, rcplaccrﬁcm heifers, feeders, ele. were recorded for cach operation in any given
group,and their numerical average determined and used as the number of animals in that
category fOr that representative operation. Similarily, acreages of cercals, hay, tame pasture,

wild pasture, etc. were recorded, and their numerical average used for the representative

operation. Figure IV.2 shows a matrix displaying the different groups.
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Three types of data are ntihzed for modcelling purposes: priniar (.\ur\'.c,\ ). base file,
and secondary . Primary data have been collected through the in-person survey, and are thus
collected specifically for this study and applicable to the simulation model being utilized. Buse
{1le data are endogenous to the simulation model being utilized. These data have been developed
from biological, chemical. and engineering experiments carried out at various western
‘Agricullurc Canada research stations. As new rescarch data has evolved, 1t has been
incorporated into the base data file.” The version ol the simui::lion model utilized in this study

ertains to 1983, and is thus considered 1o be suitably up to date. The option exists in most
cases 1o override the base data ax‘).d substitute primary data. Where this was possible it was
carricd out. The third type of data arc sccondary, that is, data which have been collected for
different purposes, and adapted to this study. A typical example of secondary data are
Provincial or Canadian agricultural statistics. The simulation mode! data requirements are
extensive. as modelling of any farm operation typically takes into consideration many activitics
and interactions. Data requirements can be summarized into the following kinds:

1. physical inventories (land, labour and capital inputs); .

o “ \

[p)

costs of inputs and prices of outputs;
3. specific production systems; and
4. transformation rates within those production systems.

The following paragraphs outline the sources of this information.

A. Inventories
Physical inventories were obtained directly from survey respondents. Averaging

1

i+ventories of operators surveyed in each of the eighteen categories provid ase inventory

for the starting year of the model (1983).
Each operator had a particular set of machines and buildings, no' »ee <irily similar to
that of other opérators in his assigned grouping. However, there do exist similarities in methods

‘% Sonntag, B. and Klein, K., 1979., p.l. :
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REGI

ON

Northern Central Southern
Lease Lease L=ase
Large Ho Ho ND
‘ Lease Lease Lease
Lease” Lease Leaée
SIZE Mid ' 0 No No
' Lease Lease Lease
Lease " Lease Lease
Small No Ne No
Lease Lease Lease

‘Figure 1V.2 Matrix of Representative Cattle Operations
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ol crop proguction. and building needs. Representative operations were created by determiming
the most common metiods of seeding, having ete.. the machines best suited [or those methods,
uhq most common in the inventorics of sample operators. Building needs were examined in light
of typical machinery, crop vields, animal numbers, and weather conditions 1o sclect
representative buildings for cach group. Since most cattie opcratbrs in the northern regions
¢xperience more s&vcr@ winter weather than operators in the south, animal shelter requircments
are gredier. Hence buildings deemed representative for cach geographical location, machinery,
and livestock were designated for each representative operation.

livestock buildings were described by tvpe,(i.c. minimal shelter, shed, cic.) year new,
and number of head of _cowsf, calves. cle. which they would hold. Machinery inventories wcr‘c
listed by type of machine, size, year new and horsce power if applicablcf_l,and inventories by
agrc were divided into categories for pasture, grain, and hay. Type of grain and pasture were
also specified. Grain and hayv inventories on hand at the beginning of th. operation were also °
specified. |

Onc operator and a small ataount of family labour was assumed. Where additional
labour was required for large operations, hours per biweekly period and wage rate were
specified. The amount of part-time labour hired was the residual labour required cach month
after fully uLilizing'i'ﬁll-Limc employees and unpaid family 1abou£. Wage rates for-farm labour
were derived from statistics presenicd by Alberta Agriculturc and Slaiistics Canada. Where full
time labour was utilized, it was assumed room and board would be provided in addition to an

annual wage.** Full time labour received $9,840.00 annually, and part-time labour received

$5.32 on an hourly basis. s

“Both Statistics Canada and Alberta Agriculture Sla[lSUCS provide wage rtates with or
without room and board.

L)
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B. Costs of Inputs and Prices of Outputs

Reported costs of inputs were also averaged among the operations in any given size
croup and region. These are items such as {ertilizer costs, vélcrinzxr{ and mcdiu‘xl cxpenses, fuel
costs, land taxes, I'cnci;w costs ctc.. Whenever data collected from primary sources were
applicable-1o the parameters of the model they were utilized.

Land was not purchased in any of the simulations, but the value of fand was nceded 10
assess the value of land assctg.

The derivation of land values and annual costs posed sox;w problems. Land values were
estimaled from data collected by D.L.. Hoovcr and S.F. Sept. ** Their publication identifics
ranges of land values-in regions ol Alberta displaving homogencous farmland market
characteristics, while taking into account the recent rcvcfsal (downward trend) in rcal estate
prices. The locﬁtion of the representative farms created for this study were identified in these
regions and their rcal estate Qaltlcs deftrmined. It is imporlam to recognize that the land values
in cach region vary considerably with various factors that influence land values, and as such
these values can only be considered estimates. Values were estimated for pasture land, hay land
and crop land.

Annual costs on land were dclcrminc:d from tax dala provided by opcrators throughout
Alberla. Simi]arly: annual rental fecs and taxes on lease land were provided by operators.

Livestock prices were obtained from secondary sources. The Market Analysis Branch of

Alberta Agriculture publishes a quarterly report entitled Livestock Situation & Outlook in which

Ao

cattle prices for each céhegory- of cattle are listed monthly and Cjuartcrly. In addition a weighted
annual average is presented, and it was this price which was utilized for cattle prices in the

model. b
Prices received for grain were obtained from the Statistics Branch of Alberta

Agriculture. Statistics for major crops in Alberta are recorded as average annual farm gate

0y

values by this department.

“Deloitte, Haskins & Sells Associates. May 1984. "Agricultural Land Values - Rural
and Rural/Urban Fringe, What's Happening?".
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The computer simulation model was instructed to purchase new machinery, :xlnd 1o scllv
iat Q0% of s manimum uselul L. Machinery costs are provided in the base data of the
computer model, and ll.u- useiol life of a4 machine iv caleulated by the mode! based on hours of
usc. age of the machine, ..

Consumpution and income tay data were compiled from a number of sources. No

, L _ :
ofM-farm income was included. Minimum living expenses were estimated from a sample of 26
operators participating in the Farm Management Ficeld l.ab opcrated through the I)cparm.lcm
of Rural l‘.C.OHOI’ﬂ.\' at the University of Alberta. A minimum living expense of $14,715.00 was
calculated. An additional 5% of positive net income was included as consumption income. '

Pcrsénal Lax exemptions were determined for a family consisting of two adults and two
children and used as a proxy for personal cxcmptiqns. It was.assumed that the spouse of the
operator did not have off-farm employment. A basic deduction for an operator of $3,7'70.0.0,
plus an additiona] $710.00 per child was adopted. Spousal deduction was $3.300.00. Thus total
personal deductions were $8.490.(’O.“ The 1983 Provincial tax rate ol 38.5% was applied to all
opcrations.

Man’y financial considerations are also handled by the computer model. A real aﬁnual
im.crosl rate of 5% was imposca on all loans. Repayment periods for loans can be sp"c'cii'cd for
different capilalvpurlchases and for different years. Only short term ( 90 day operating ca{jilal)
loans were pcrmiued during simulations at an annqa] interest. rate of 9%. (Reported returns to

'cquily are thus returns to assets only.) Cash on hand at the beginning of each simulation was

specified as $10,000.00 for all operations.

C. Production Systems

Crop and forage production data were handled in a similar manner o that described for

beefl production. Pasture utilization methods were based on geographical and interview

information. Methods of improving pasture were directed toward improving. native pasture, and
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m all cases an operator's own machine and fabour'were chosen over custom work,

Pasture ,\'icl(li.x were taken from primary data, as were pasture improvemen! costs,
which included costs of clearing, breaking, cutuvating, sceding., seed, and Tence and water
development. Native range condition was adapted from primary data as well. Lease pasture was
always specified as lower quality to reflect characteristic poorer quality pasture vields {from
Jease lands. .

Cropping altcrnatives were basc;l upon the machinery 1ypes used by intcrvicwees,
geographical location, and reported crops. Cropping programs were sct at 3/4 crop - 1/4
summerfallow for the northern regions, 2/3 crop - 1/3 summerfallow {or central regions, and
]/é crop - 172 summ'crfnllow for southern regions.

Oilseed as a pereentage of summerfallow crop acres in 2/3 and 3/4 rotations were sct-at
20%. and in 1/2 - 1/2 rotations at 10%.%" Since 1/2 - 172 ¢rop rotations occur in southern

»

regions where less oilseed ts prodﬁccd‘lhc'éslimatc ol 10% was used. No oilsced was allowed in
southern regions in the castern portion of the Province where climatic conditions gencrdily
preclude oilseed cropping, and where no oilsced inventories were reported by interviewees.
Pasture production, crop, hay, and silage yic]ds were all determined from primary data.

The livestock production system was.modcllcd through averaging of respondents’ hetd
sizes, cow replacement rates, number of stocker animals, number of long vearlings., etc.. The
capability exists in the model 10 choose a cow-calf production system yielding calves sold at
weaning, fecders sold in spring as stockers, ctc.. Since the purpos/c of this study is to c-xaminc o
the utilization of lease'pasture. a beefl production system utilizing extensive pasture was chosen.

All simulations were characterized as a 'cow-calf - stocker - pasture - sell long vearlings in fall’

production system.

*"These percentages were based on an assumption that oilseed crops occur
approximately every four years in a given’ operation in Alberta.



D). Transformation Rates

Feeding methods were essentially determined from primary data, and trends * i the
nortierie, central and southern fcgion,x were identificd and maodelled. Proportions of padiure
utilized For energy requirement vary with tyvpe of pasture. amount of pasture used as feed, and
as length 61' th‘ winter secason dictates. Pasture is utilized for a shorter season in the northern

[}

regions, Base data was utilized for rates of gain for all tyvpes of livestock except for calves,
where primary data was available. Conception rates, calving rates, weight gain rates, cic. were
all provided by basc data.

Translormation ra

» are primarily endogenous to the simulation modcl. Wtyc

primary data- weré Col k¢ utilized to enhance accuracy.

» - . K
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rs was stated in 1983 terms. The simulation model is run for

ption and tax information, in additon b all
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utput pri&e?”arc held constant for these years. Interest on

10 years and-all input costszan

loans is set at a real annual interest rate of 5%.
The next chapter (chapter V) outlines the method by which the quantifiable data were

utilized in the simulation model, and outlines the.processes of simulation and experimentation.

"

“*Type and amounts of feed used as reported by interviewees were used to establish
common practices.



V. Research Methods

A. The Process of Simulation

Central to the analysis of the valuc of crown lease lands to operators is a simulation
model developed by Sonntag et.al.. The survey information collected has been adapted to model
several representative cattle operations, and these operations have been subjected to leasing
alternatives to determine the'costs and returns attributable to the utilization or non-utilization
of lcase lands. The lollowing paragraphs outline the means and rcasoning by which this task
was cffecled.

Jhe process of simulation requires two distinct phases: (1)sctting-up a model of a real
situation or system (modelling); and (2)performing experiments on that model ~
(cxperimentation). 1 |

Simulation modelling is desirable becausc it is a technique which is well suited to the
dynamic characteristics of time-dependent agricultural systems. Agricultural systems are
continuously affected by their previous development and the environment arou.nd them. 11 is
possible to utilize mathcmatica] techniques when investigating essentially simple svstems. "For
most systems, however, it is either not possible or not practical to use any mathematical
technique, however sophisticated, 1o adcquately represent, or model. a system's behavior over
time. In fact it is necessary to get away from any attempt at looking for "best” or "optimal”
solutions and to try instcad o {ollow, in a rather naive way, the future consequéncés of present
decisions and external changes."**

The use or non-use of leasc land as opposed to private rental or purchase may have
long terfn effects on the economics of a given cattle operation. Thus a simulation mbdcl is very

appropriate to study a cattie operation's growth and development and the manner in which it is

af fected through the use or non-use of lease land.

“*Charleton and Thompson,i p.373-374.
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The limitations mvolved in utilizing simulation techniques he primarily in the
construction of the simufation model. Svstem analysis is the most important part, and a model
based on too complicated or too simple analvsis will cach create problems. Too liitle knowledge

@ . . . . . . .
upon which o base a system may limit its scope. while too many features of the real system

mayv make it intractable.

B. The Simulation Model

The practice of cattle ranching or farming is onc which is gharac[grixcd by a complex
interaction of biological, physicii, chcmical, and cconomic relationships. The complexity of
cach of these components has f'ostered mdepth study of cach in isolation. To the catue rancher
or farmer, these indjvidual components arc the foundation of his ]ivclihobd. vet rarely would
he consider them in their individual nature. Rather, he views his opcration as a synthesis of
these components, as a wholc.'Thc intcraction of these components makes the d?cisions of the
farmer necessarily depend upon.;lhcir interaction. 1t is the interaction of these components
which the simlila_tion model being used in this study attempts to characterize. "A simulation

model can more casily accommodate the complex biological, physical, chemical, and economic .

interrelationships involved in production than can modek) which must fit within the often

"

¥

restrictive confines of particular algorithms, "

Just as an operatipn may be viewed as a system of components, so may a farming
opcration bc_ charaglcrized as a system of outputs. In most cases ranchers or farmers not only
produce beef’, but als‘o produce grain, some other livestock, forage etc.. In order to as
accurately as possible simulate a true operation, these additional outputs must also be

4

considered.

The simulation model developed by B. Sonntag and K. Klein, and used in this study,
exemplifies thesc ideas. It is a bioeconomic simulation model which incorporates imponan.t

biological, physical and economic interrelationships 0 produce several products, Time is also

1977., p.1.




treated as a dependent variable i that productive units needed ds inputs .l'or production of
other outputs are only available as their production dictates. “

The model does not produce an optimal solution. Rather, it traces the detailed workings
ol the system, simulating variations in inputs with interrelationships of cha‘raclcrislics of

production. Primary products are utilized in the ;if‘c')glyclion of sccondary products, such as soil,
fertilizer, and labour to produce forage, and which,in turn is used as a primary input to cattle.

The hiodcl can simulate various management strategics over a ten vear period. Production
baltcmativcs cxist for beef and feeder enterprises, a foragcbcmcrprisc. and a crop enterprise (sec
Figures V.1, V.2, V.3, and V.4). - | B

The model is composed of three main sections, the bas'c model FORTRAN proéram, a
basc data filc , and a control data file. Control data are supplied by the user of the model

through input of information of the following types:

»

1. Physical inventories of buildings, livestock, land. machincry , products. and-financial

items. These inventories are detailed in terms of types, capacity, amount. and/or age;

oho :
~ 2. Permancntgnd scasonal labour ( if applicable ) on a bi-weekly schedule;

3... Costs-of.inplits and prices of outputs.

4. Transformation rates pertaining to technical processes: conception rates, rates of gairn;

crop yields, etc.; ~

5. Those productio\nystems which are to be evaluated; and
S S o . L
6. Cons_urr‘xp};on requirements of the operator and his family.

3 e -

"' The model then produces an output which contains the following information: -

1. Physical activity levels - number of .cows, bulls, etc., product sales volume, crop acreages, -
eic.;

2. Inventories; capacities, types and capital values; *

(FP]

Financial situation - assets, debts, net worth, cash balance etc.; and \
, kR

4. Resource flows.3?

S'For a further description of the inputs for thi*s“‘\f‘model see Sonmég and Klein.
_*Sonntag, B.H. and Klein, K., p.4. 3 g

\ .
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In the present situation, the model is adapted to incorporate not only the above
parameters, but also the effects of crown lease land utilization on cattle operations. in this
was. o value! n'my be attributed o the use of lands other than d ‘cdcd.

There exist in the model a num&-r of built-in alternatives which allow for the use of
pasture land. Thegse have been utilized. There are other parameters which arc not $o readily

;
applied io the model, which required some adaptatiens.
Once data were collected and the model was opeialionalized, atlention was fﬁcusc(l on
T SR
aspects of lease land utilization that could be controlled endogenously to thc'modcl. In .

cstimating the value of Icasc lands two distinct aspects of firm theory were considered: input

costs and output prices. Qutput prices were derived from various sccondary data sources. Costs

attributable 1o.lcasc utilization were of partig

3

A capecern, not only 'bccaljsc they define the net

value attributable to Icase utilization, but because they are the most difficult to determine, and

thus often incompletely or inaccurately reported.
ACosLs identified by crown lease land uscrs can be divided into two categories; lixed costs’

d : .

;;nd variable costs. Fixed costs are costs such as annual rental fees and taxes. Taxes and annual

rcmél fees were obtained ‘I‘rom interview respondents and used to derive a cost per acre for

utilizing crown leasc land in each fcprescmativcopcration. Ir‘]vthis way a fixed cost per aérc was
determined f9r lease land.

Another cost incurred by all users of lcase land is an assignmenl.v or transfer fec.
Assignment fees are only applicable in cases where a lessee acquireis the use of lease land -
directly from the Public Lands. Division. In cas.es where lease land holdings are transferred
from one member of a family or company 1o anothcr,. or inherited, or received by a beneficiary

.of an estate, etc.,* the assignment fee is édjusted downward.* Since the assignment fee is not

generally the same between operators, it is handled separately from other fixed costs in Chapter

[ ‘ - -y
AL L. et
. -

PR
................ .

5 -F_or’ further infd,rfnéti‘on refer to The Public Lands Act, Alberta Regulation
P e, '
155/76. . T
- “Translers sbetween family .members command a fee of $50.00.

i



The rematming costs a;socialcd wih1 lease utilization may be termed variable. These
costs vary both otvor time and between users ol lease land(holdings. Four {reguently incurred
COsls n‘ol explicitly handled by the model are of'ten substanticl and therefore important
considerations. The author met with Dr. Klein to assess the possibilities of modif'ying the
simulation mode! 1o accommodate these specific costs idcn‘tif‘i‘cd by icasc holders. Four
additional variables were subsequently entered into the model. These four variables handled:
1. The cost of transporting cattic to lease lands in cases where lease is not adjacent 10 deeded

land;
2. An cstimate of labour expended {in hours) to transport cattle to lcasc;
3. A lump sum cost applicable to water and fence development on lease land; and
4. Anannual fec for maintenance of ence and water developghients.

Thesc additional variables allowed the most 'significam variable costs attributable to
lcasciland utilization 1o b¢ handled explicitly. Data provided by survey réspondcnts were thus
entered into these 'four c.alcgories.

Other variable'-césts to be considered are range imp;}ovcmem costs. Although the

“Province offers a range improvement program through the Public Lands Division many

operalors carry out improvements on their own; or are only partially funded by the Province.

) ,-’,quar_ltity of brush or tree cover, soil
type, and of course on the proportion of costs undertaketizby the lessee. Due to this variability -

These costs érc highly variable, depending primarily'on
these cdsLé are examined exogenously to-the model. Low, medium, and high cost sc,énari;JS"\vcrc
developed from the sdrvcj"dala,iand‘thcse costs were imposed on a given operation after thé
main a;lalysis was‘;faryied out. These costs are presemcd-in:tvhe analys;.s of ran'ge. improvement
costs section in Chapter VI. - |

A problem arises when i;aluing lump sum costs s>1‘1ch as water and fence development

costs because they usually only occur once during a ten- or fifteen-year period, depending on

the life span of the improvements (the life span of fencing is generally considered to be in the



neighborhood of 23 vears), 1 the vear of mvcxlrp ent was known. the costs of these
improvements can be determined by depreciating thetr present valuc. In surveying respondents:
the vears(s) of improvements were unknown in the majority of cases. To overcome this
dilemma. all improvements and lump sum costs have been arbitrarily attributed to the second

Iy
vear of operation.

Other un-priced costs rcﬁoncd by operators are not included in the analysis. Losses due
16 brush encroachment, wildlife predation, vandalism clc., although lcgitimalc, are difficult to
quantif'y, and therefore difficult to analyze empirically.

"/' ' : ) ?

C. Simulation of Varying Quantities of l,cusc Land

Comparing the use or non-use of crown grazing lands in an opcration required
simulations of varying quantities of lcase land on the representative operations. The creation of
e» representative operations provided 9 different lease, and 9 different non-lease utilizing

situations. These opcralions were run through the simulation model and are used as reference

pomts ”wuh Wthh 1o compare the varymg lcasc slmulauons

oy \j;r:v, o

" To simulate a range of. quantmcs of lcasc land each reprcsemauvc opcranon uuhzmg
B 5

crown lease land had three distinct simulations imposcd upon it. Simulations werc created for
‘2/3 lease, 1/3 leasc, and removal of lcase. The operations not holding leasc land were not
-:pfo'\/‘idcd inﬁrenﬂcﬁtal l(-:asc‘land dge to compﬁicatibns arising from transfer cost values. If the
lcase were acquired directly from the Public Lan@s Division, assignment fees could be
c_z;lculated and added as an initial cost of lease utilization. Since public lease lands are
unavailablc; in a majority of areas of the province however, this melhéd abstracts from reality.

Leases utilized in these areas are generally acquired through payment of high permit values or

through transfers within families, etc.. Permit{values are unknown, and as such cannot be

e d
Y

incorporated into the cost of lease utilization without abstracting from rcaiily through gross

assumptions. The following adaptations were made to cffect simulations on the lease holding

»”The. Farm Business Management Section. Costs of Owning Pasture. p.13

-



operations. : - .
The to1al lca.s"_c land base (in acres) and variable costs associated with lease vtilization

were diminished propbnionall_v for cach lease simulation. Thus for the 2/3 lease simulation.

lease pasture acrcage was decreased by 173, as were variable cost.;’. Since lixed costs of lease

utilization are expressed in the model on a pcrAacrc basis, these costs are automatically adjusted

aownward by lh'c model with reduction in acreage of lease pasturc. Since an operator with less

jcasc pasture acrcage would have less cattic (assuming that his pasture land were fully utilized),

the hc@ size was also decrcased by dcilcrmining the carrying capacity of the lease pasturc, and

decreasing the herd size accordling 10 the number of animal units removed. Simulations were

- “thus carried out for cach of Lhé ninc representative operations conlaining crown lveasc pasture.

The following chapter discusses the results of these simulations.

\

i . - ) - .
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. S~ .
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V1. Results
A. Method of Evaluation of Results
The simulation strategies outlined in the previous chapter were cvaluated in two stages:
1. The ranch/larm net income for cach representative operation, and simulation was derived
from the Sth vear of operation in the ten vear simulation: and

The actual cost of getting a calf 1o market under cach situation was determined.

o

In order Lo determine the impact of varying amounts of lease land on the net income of

representalive operations, vear 5 of the 10 year simulation was examined in detail. This year

was chosen for the lollowing reasons.

During the lfirst two years ol the simulation run, various adjustments are occurring in ‘
inventories and outputs as Lhe_ model utilizes the inventory data supplied and patterns the
farm/ranch along specified production systems. As such, inventories arc adjusted to reflect the
ncc@s of the specified production s'\'stcms; Subscqucm.‘salcs or purchases of inventory items
tend 1o distort expenses and receipts, thus distorting the net income ;/alucs during ths first or

sccond year transition period. _ @

Costs of lump sum expenscs for fence and water development were attributed to the

“sccond year of the operation. This value was determined from survey respondents who

generally gave a value which had accrued over a period of 10 or more years. Analysis of

simulation results in the second or third year may thus tend to over weight the significance of

these costs. A . S
- )
By taking all of the above factors into consideration, the Sth year was chosen as most

appropriate. Each simulation was examined in the 5th year to maintain consistency in analysis

of the results.

Each simulation result includes a balance shect, or statement of assets, liabilities, and

owners equity, and a profit and loss statement, known also as an income statement.

63
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The analvsis of the balonee sheet™ was crucial to the examination of lease strategics.
Altering lease land. owned land proportions affects the overall cattie operation, and the balance

sheet shows the effect of this alteration upon asscts, liabilitics, and cquity.

Assets

Asscls are those things of valuc owned by the cattle operation for the purpose of

o

fulfilling the goals of its owners. Asscts are generally defined in terms of” their liquidity.
Current assels are thosc asscls which. are cash or which would normally be converted to cash or
usced up within the accoun;ing year. Current assets include cash, crops and livestock. Fixed
asscts include land, buildings, and machinery.

There are two main approaches to va]uing.asscts. The first is to value assets at cost with
deductions for depreciation as assets are used up in production. The second approach is to value

I .

assets at Lhci;bmurkel value at the time the statement is prepared. It is this latter apprbach
which ié taken in this study. "Since markets exist for farm products at \'ari(;us stages ‘of the
production process ( eg. calves at weaning can either be sold as feeders or kept and sold later as
fat cattle), it is usual practice in farmﬁccoumihg to value product inventory al markel - |
value."""’ Fixed assets do not display this rapid Lurnover,v and até therefore gencrally valued on
the basis of original cost less aécumulatcd depreciation. However, original data obtained {rom
survey tespondents did not disclose acquisition years and values for many fixéd assets, as
operators simply did not recall this information. As such fixed assets are valued in £he same

manner as current assets. .o ‘r s

Liabilities
Liabilities are claims held by persons or businesses outside of the accounting entity.

Liabilities are also generally classified according to their liquidity. Because survey participants

SsBalance sheet is an appropriate name Aor the contained information, as in
accounting practices ASSETS=LIABILITIES+EQUITY, i.e. the contents of the sheet
must balance in this way. : :

S7Bauer et al., p.33.

- N
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. . . ’ . - O
were not questioned with regargfoshenr habilinds:
: ) ~f§9~

. portion of the balanet sheet is
‘necessarihy briel. The :mlunplm’n ol‘ﬁu n})-n-aétﬁ;l situation precluded utilization of ycrill n.otcs. ’
n]drlgagcs. and other commitments as labilitics. While this assumption abstracts I'r.om realits
no better results are derived. from the assumption of an arbitrary debt load. Thus returns to
.

. H .
equily are returns Lo assets, “*Current liabilities isted in the balance sheet are interest pavments

on 90 day operating capital loans which were allowed.

Lquity
Equity is a residual which can be derived through rearranging of the accounting
cquation into the form:
| EQUITY=ASSETS-LIABILITIES
The method of valuing assets plays an impoftanl role in ihe interpretation of chénges in equity
‘Ii'k\f)‘m one vear (o the next. | |
Where fixed assets are valued at their market valne, as in L,hi§ stydy, changes in equity

typically include a fixed asscts adjustment,* addition ¢ . income, contributiy ,

withdrawals, and other gains and losses.
The equity portion of the balance sheet also displays the source of growth (or

shrinkage) of the business. Any business growth shown in this study ¢an be attributed primarily

B

to the invéstment of net income back into the cattle operation, due to the assumptions of

. i
constant prices for fixed asseis.  « :

The relationship that beginﬁing equity and ending equity bear to one another is of
interest in detefmining the gro@th of a business. Percent equigy change, sumrﬁarizes,[his
relationship. Percent équity‘cha‘nge is derived as follows: |

Percent Equity Change = ending equity/beginning equity -1 x 100 ‘

—e

**This aspect is discussed in the following section.
**The" fixed asset adjustment is the difference between the market value of an asset
and its net book value, i.e. its original cost less depreciation. (Bauer, et.al. p.34.)
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A positive percent change figure means the business has grown, a zero pereent change
means the business has had no change, and a negative percent change means the owner's share
in the business has declingd.

Because lump sum cxpenditures on water and fence development are incurred by lessees
in yvear two of the simulation, they do not appear as cattle expenses in vear five (the jvcar of

analysis). Rather, thesc lump sum cxpenditures appear as reductions in cash assets, since the

finanting of these improvements teduces cash holdings (or adds to short-term debt where cash

P

%

balances are zero or négativc). It is thus important to obscrve differences in cash (and
therefore current assets) to determine the effect of these and other similar expenditures on the

cattle opcration.

ps
Net Income ' ’
Earning a profit from capital investment and from labot and management is 7.0
important objective of cattle operation operators, as in any businc.. . /s such, the net income

summarized as a single line in the equity section of the balan : sheet is shown in greater detail
on the incom: latement. From an accounting stance, nct income equals gross income less
cxpenses. From an economic viewpoint, net income takés on the meaning of a residual for yet

unrewarded-factors of production, i.e. the capital. In this study, labour and management are
“y

already rewarded through salary and wage allocations. Salaries and wages were determined from

¢
-+

~ .

agricu_ltural statistics.®°Thus the net income figure derived in Lhis.analysis is a return to capital.
This method of allocating net income to labour and management is somewhat arbitrary, since
farm corporations are 6verwhelmingly a tax management tool to the extent that salaries paid
are not often a good indicator of the worth of the operator's labour and management devoted

to the business. ‘

k)



B. Capital Structure Analysis R
. you

&

A

The capital stracture of the cattle operations is revealed through the statements ol
o

Assets, Liabilities. and Eguwty. Table V1.1 shows the asset structure ol the northern-large
operations. Asset levels decrease when lease guantitics are reduced. Fixed assets remain stable.
while current asscts (lccrcascbsubslanLiall_\' due to reduction of livestock inventory. The shift
away from current asscls can be taken as a decline in the availability of wdrkin;_f or operating
capital. Total assets in the non lease using operation are only slightly -owd, tian in the full lease
opcration.

Claims against the cattle operation are in two forms. Tuic iirstis a debt claim (i.c.
liabilitics) and the second is a residual ciaim (i.c. cquity) held by the ownérs of the operation.
As lcase land is decrgased o the '2/3','1/3", and "leasc removed' .quamities. short term

" Jiabilitics increase. No liabilities are scen in the -no'liu-leasfcfhsing op’eraiﬁion. Ending equity
decreases as lease land is removed. Ending equity in the non lease using operation is only

¢ , slightly lower than the full lease opcration.

‘“Table VI.2 shows the asset structure of the northern midsize o eration. Asset levels
) p

dccreaéc when lease quamiiies are reduced. Fixed asscts decrease slightly, while current asscts
dccreasc. substaniiéﬂly duc to reduction of livestock ihvcntories. The shift away from current
Zssets indicates a decline in working capital. Total asscts in the non léasc using operation are
less than the '1/3 lease’ operation. As lease land is decreased to the '1/3 lease’ an.dh'lease
removed ' quantities, liabilities in terms of short term debt increase. No liabilities are seen in the
non lease operation. Ending equity decrcas_es as lease quantities are decreased, and is lowest in
the non-lease using operation'. _

Téble V1.3 shows the asset structure of the northern—gmall operations. Asset levels .
decrease as lease' laﬁd is reduced. Fixed assets remain stable in lease operations. Current aséets.
decline substantially as lease laﬁd is removed. Fixed and curren'; assets are greater in the

non-lease using operation. Total assets decline slightly as lease land is removed, due in the most

part to reductions in current assets, implying again a reduction and shortage of operating
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cafifal.
Liabilities increase [rom the full lease to the lease removed operations. The non-lease

using operation shows the lowest Hability levels.,

.

R . N . . - . ,‘
,;7*'/ Equity declines yearly for all of the northern small operations, and shows further
P . .

decreases as lease land is reduced. The non lease using operation is in the highest equity

2,

position, &

B

Table VI.4 shows the capualwxgruuure oI the central largc opcxauons Asscts decline
N ‘\
sllghtl\ as lease land is removed. Fixed asscts show a very slight decrcase with reduction of- Suse

land, while current assets show a more substantial decline. The non lcase using operation

- o

e s
L
“

showed the lowest.level of assets, both fixed and current. o AR

fj‘ .

Liabilities were zero for all oberations, as opcratmgrcapilal was sufficiem o cover L g

operating costs. I:quuy levels declmed as Lhc use of leasc’land was reduced The lowest cquu) - e

{ ) 4‘ - u‘u:eb‘ :, . ’
lcvel was shown in Lhe n@ry]casc usmg operauon o . .

,,41 4 - »

“u

Table VI .5 shows the capital st‘rucgure of the ’cen‘t:ra,ﬁ%nid-si_ze opcrations. Total assets

P

decline as lease land is reduced. While fixed assets decline only slightly:, current assets éhow a

v

o Py

more substanual dec“fme hxed a, T
’ s - "‘\_D’) o G{&

lcasc usmg operations, whlle (_urrem asscts are muehé\p ; mualuc;—

'n Lhe non le{sc usmg operatlon a're similar m value to the Lo
x‘\ & % "

Llabllmes are, only shown in the '1/3 lease’ and)‘mn lease using' operauom hqun\
decrcases as lease is removed and the non lease w1 2 operauon shows Lhe 1owest equm

Table Vi 6 shows the capital structure of the central small operauon Total assets

decline as lease is removed and the lowest total assets value is shown for the non lease us Jlg
operation. ' ' _ 3 ‘
: ) ‘ \

Fixed assets decline when lease is reduced to 2/3, and then remain stable for the lease
A4 N

.

using operations. Fixed assets are lower in the non lease using operations. Total current assets

show a sharp decline as lease is removed, becoming negative when the 1/3 lease point is

'

' ~ reached..This is due to a lack of operating capital in all central small operatidns.

- " . . : -

o - e o . ‘. .
Cetgre T ey
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Lack of operating capital promotes borrowing of short term capital, and Habilites
increase as less lease land is used. The lowest lability value is shown for the non lease using

operation. Eguity levels decline as lcs.\ fease mntl s wilized, and the least equity is shown in the

. . . )
non lease using operation., o \
i

Table VI.7 shows the capital structure of the southern large opérations. Total assets
again decline as Icasce land quantities are reduced. Fixed asscts decrease somewhat, while current
assels decline more substantially. Total fixed asscts show less value in the non lease using

.4
operation.

*

Liabilitics™ere present in the 1/3 lease and lease emoved operations. Equijty declined

as less Tease land was used, and the l'éﬁt‘equity was shown in the non leasc using Opcratiort.

T v -""‘ La
“U; TablcW] 8 shows tbe capltal structurc lor the southern mid- size operatrons Again,
a I 4 %
o T tolal assets declmc as less lease land is utilized. Frxed assets remain stable throughout 1he lease

‘ﬁ"'« En .
N
s

i - . / | A:.

usmg operatlons and current hss@ts dc’c’lme as Tess lease land is ULlll?Cd o

K 4
LlablllUCS are onlv emtent in the non ]Ca‘sC usmg operatlon E‘Cgurty shows a dcelme as

se land is uscd the lowest equity is in the non leasc using operatlon -‘”O';" L

°

Table V1.9 shows the, eapltal struclure of the southern smzﬂl operatlons Total ﬁ\cd

whrle curren‘%‘ﬁSsets show substantral dgclmes Cash flow is severel) restrlcted as operatmg

capital is vrrtually Jnon eust;nt ' _ _ N o,

t

Lrabrlmes for short jerm capital are. shown in all .operations. hqurty levels declinfas
:‘
less lease landis ‘uti‘lized»,_ the nen lea'se using gperation shows a mid range equrty ‘level when

. \ C _ s ’

. ¢

1

compared with the othercsouthern small operauons ‘ .

A general trend 1s noted m exammmg the statements of assets llabﬂrtles and equity of

N I8 / oy

the farm srmulatrons ln every operatron the reductton of lease holdmgs resulted in a reductron N

T

of current assets and equrty In some casks fixed asset values wege reduced as well The -

reductron in current assets translated mto cash flow problems for most of the’ operatlons

S

bi]

-

e}
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X
C. Net Fat Income Analysis ]
Lo .

Ndt farm incomes Tor cach simuiat;on are presenied o Tabies V110 through VIS,
1L £

-

S(‘\m'; ceneral trends exist in net farm incomes. Trends can be noted alo in the simulated lease
land component adjustments. |
Farge operations tended.to have higher net incomes than mid-size operations, and small
operations displaved the lowest net incores. Net income analysis 1o examine thése trends is
pArcscnlul in Tables VI.19, V1.20, and VI.21. In large operations net farm income was ércalcsl
in the southern region, f'(»llm'\m-‘d by the northerr. region, gnd ihcn the central region. In medium
sized operations net farm income was greatest to least 1:n southern, Lﬁcn central and northern
regions. Small size operations showed net incomes from greatest o least in central, southern
and then northern regions. Fach size ofzopcra-Lion and region was cxamined to determine the
. effects pl‘ decreasing lease pasture land on the net farm income. Each simullatiém where lease
pasture acreages were reduced is compared with\'lhc origina]' represcntative ppcralion wiih lease,
as i‘.s the original representative operation cbmaining no leasc.
\
Northern Operations

The change in net income resulting from decreases in lease pasture acreage was most

»
pronounced in thesorthern small operations. In this representative operation, 76% of the

pasture land base was supplied by lease lands. Decreasing lease pasture b_\: 1/3 decreased net

J
\

income by 39%,%' decreasjng lcase pasture by 2/3%decreased net income by 53%. and removing

the lease component entirely resulted in a 108% decrease in income (i.e. a negative net income

-

was shown). In comparing the lease operation originally containing no lease with that of full
lcasé, a lesser net income by 14% was noted. Lesser net incomes in lease simulations can be
aitributed in part to capitzfl fixity in the original lease ut}ilizingopera[ion.

By decreasing gradually the quantity of lease lagd available in operations { i.e. full

lease, 2/3Jease, 1/3 lease, and finally no lease), a situation where an operator is accustomed to
“Percentgge changes are calculated in the following manner:
Decrease in net income x 100 / net incom% with full lease = percentage change.
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the use of dease land. and thens deprived of i s simululul..l.nrgc amounts of capital in the form ol
fived assets may reman mon-liquid ', even though throughput capacity is reduced. Fven i the
northern small operations where total assets are relatively low in value ($47_§,550), fixed assets
composes $444.964 of this amount. For example. a northern operation is modelled to possess sheds
which provide maximum shelier at a high capital cost. Once the quantity of lease land is decreased, and
herd size 1s subsequently diminished, the buildings in existence when herd size was larger still exist, but
are now underutilized. Investment alternatives are thus restricted due 1o asset [ixity.

An operator who has never possessed lease land would have an operation containing different
quantities of pasture land, and somewhat different herd sizes cclcr‘is paribus. Production strategies for
both ll-m origihal lcase and non-lease operations were specificd as identical, yet capabilitics Lo carry out
these strategics differ with differing inputs. Thus some difference in income can be cxpected.

) -
Nonctheless, a lower nct income [rom representative operations without lease indicates a lower income
carning capability than operations with lease land. The magnitude of this lower capacily must be
observed taking the above discussion into account.

The stepwise removal of lease pasture next greatly affected the midsize opcr.au'ons. The portion
of pasturcland in this operation represented by lease land was 57.53%" Decreasing lease pasture by 1/3
reduced net income by 20%, decreasing lease pasture by 273 reduced net income by 46%, and removing
the lcas_e component altogether reduced net income by 74%. The difference in income betwcen the
‘original operation with Jease and the original opcralié)n with no lecase was 28%.

The la}ge operations averaged a decrease in net incc;ﬁlc of 45.3% when lease pasturc was
decreased. Decreasing lease pasture by 1/3 reduced net income by 24% and decreasing lease pasture by
2/3 reduced net income by 46%. Removing the lease cofnponem altogether reduced net income by 66%.
iny a 1% lower income was shown in the original operation utilizing no lease lland when compar'ed with

the income for the original operation using lease.
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100

-Central Operations

The central operations were unique in their responses 1o lease pasture decreases, which

-
can be attributed to distinet lease pasture utilization trends. The lowest overall utilization ol

lease land is shown in these operations. This reflects the actual trend of acreage of Icasc land
available for use in these regions. As wuch, dependence on lease land was less in these regions.,
and expectedly, decrease in net mcome attributable to lease rcm_oval was less. (The only
exception to this trend exists in southern small operallions where even less reduction in net

income is realized from reductions in lcase pasture). 3

.

The central small-size operation with lease utilized 35% of overall pasture acreages as
P / I 2

o

lease. The average reduction in net income duc Lo decreasing Jease pasture was 31.3%. -
Decreasing lease pasture by 1/3 reduced net income by 9%, decreasing lease pasture by 2/3

reduced net income by 20% and removing all lease pasturc acrcage reduced net income by 55%
; b .
Al .

The rcbrcscmativc opcration with no lcdsc showed a'net incom‘e oi" 126% less than the original
operation in that group with lease land. '

The central mxd -size operations showed an avcragc increase in net income o " 0.8% when
less l.casc pasturc acreage was utilized. I)ccreasing the lease paslure by 1/3 increased net income
by 0.1%, dcercasmg leasc paswrc acrcagc by 2/3 reduced nct income by 5%, and removing the

lease pasturc altogether increased income by 5.7%. In thesc operations, laxes on lease pasturc

acreage tended to be substantially higher than clsewhere in the Province,(thus higher fixed costs

-

of lease utilization were apparent) which might explain this converse trend. Thc representative
operation with Jease uullzed only 25% lease acreagc A comparlson of the orlgmal lpase. usmg

operation with the non-lease uuhung operation shows a 24% decrease in net income when lease

is not uulued This net income difference is particularly mterestmg because the deeded pasture

acreages for these two operations are identical. With more constancy between these wo -
' .
operatiens, a greater portion of the 24% decrease in net income can be attributed solely to the

v

non-use of lease land. - g
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\ .

The largest operation held 64% of pasture land as lease. The average decrease in net
income when pasture was removed was 10.3%. Decreasing lease pasture by 173 reduced net
3

income by 7%, decreasing lease pasinre by 2/3 reduced net income by 10% . and removing the

lease pasture component reduced net income by 47%.

\

.

Southern Operations

y

. The southern operations used the largest acreages of lease ‘l‘an(l of anyv of the operations
examined. They did not, however, display the greatest percentage decrease in net income as

.

lcase land components were removed.

The sn\mll operation with lcase contained 41% lcasc land. T'hc average decline in net
income when lease land was removed was 3.2%. Thg&imulation of a 1/;3 decreasc in total lease
land resulted in a 9,4% increasc in net income. A further rcduclion to 1/3 lca‘sc land: resulted in
an 18% increase in net income. Toml"rcmoval of lease land produccd a nct income 9.6% higher
than the operation with leasc land. The original operation without leasc land had a net income.

. 9.6% higher than the osiginal leasc utilizing operation. \
. The midsize southern operations with leasc carried a high proportion of lease lahd

(70%). kcductions in 't'hc quantity of leasc land resulted in an average decline in net income of
13.6%. Dccreasi‘n'g Jease land by 1/3 increased net income by 2.6%. decreasing lease land by 2/3
reduced income by 13%, and removal of lease land reduced net income by 17%. The original

operation without lease land showed a net income 27% below that of the original operation A

utilizing lease land. ‘ .

The southern large operation with lease had*68% of total pasture as lease landi The

average decrease in net income when lease pasture was removed was 40%. A decrease in lease

<
pasi~ == b 1/3 resulted in a‘decline in net income of 16%. Further decreases by 1/3 resulted in a
acchi ~income of 39%. Total removal of lease land resulted in a 65% decline in net
income. nresentative operation holding no Jease showed a difference in income of 41%

=

less Lnan . notation holding lear -



3

10

FONVIHD
ADN AN

-,

AONVIHD
NI

SISUIVANY

N EY
IS
Tle'ul

Fre el

ASVAED:IA
JIINODNI

JINOON]

t It
i ry
t Op
0Lt sy s9
Tt 8

[4 8T
4 4
l e
B 2
4

6C
(¢

o

v 11
£ 01
€'¢ o1
[ 1
t [

AINODNI

SH:AAH
RECHRE!

]
6O
£
Lo
(44

v -
8t
1}y
r
4

vl
vl
vl
s1

Ll

SY:141S
¥adddd

(aviy) SI1vS F1LLYD

T T

SMOD
TiN0

U
{
0
0
f

{

]
0]
U

0
0
(
0

£y

(HAOYUIINI

A4SVl

0

(1

S9¥T
I8y
08EL

0
0
348
S8¢
[4%4

AAILVN
(SR

0

£t
€€
£f
€L

€1l
€81
€81
81
€81

SLt

Si7-
ST
$12
ST

AAAOUdINT
a=xaiaa -t

SIOVAYDY  4UNISVd

006

14121
141%4%
pire
14821

19¢
£6
€6
£6
£6

(1] 49
Ui
Ove.
(114
(1149

dALLVN
a4dda44d

UON
poAOWaY
/1

£/
104
1948Vl

SUON

pasoway .
€/1 '
£/t

11N
qAZIS A1

JUON
paioway
/1 .
£/t
TIN4
TIVIAS

SNLVIS
Ry

NOIDdd NYIHLNO0S - SISATYNV JINODNI LAN CITTIA 24eL



Changes monet income due to changes i the lease Lind held by representatine
operations provides womeans of comparing the likelihood of net meome giins ot losses ovep rme
when lease tand allocations are V‘lllcrcd. This examination also ]71’0\'1(10\ aomicasure of the degrec
ol dependency of cattle operators on the lease land component of their operations.,

A comparison of the operations originally holding lease pasture with those not holding
lcase shows in only one instance that the net income of the non-lease using operation is grcalc.x
than that of the lease utilizing operation. (The southern-small operation showed a 9.6% higher
net income where lease was not used.) Thus, the likc]ibgﬂc)(i of having higher net incomes whcﬁ
lease lands arc utilized is shown.

Most operations suffered a decline in net income, even when only one third of the lease
land associated with their operations was removed. As a second 173 was removed most
operations cxpcricnccd a further decline in net incdlnc, and the greatest decline was shown
when all of the lease component was removed. Three exceptions to this gencrality cd.\‘isl. ne s
in lhc'ccmrz.xl mid-size operation where a decrease by 1/3 of the lease component resulted in a
0.1% increase in income, and total removal of ler<c land resulted in a 5.7% increase in income.
This operation h?ld only 25% of the pasture land base in the form of lease land. Thus i’n
ecxamining cattle sales onc can scé the number of cz}LLIC sold varies only with dccréascsdn lcase
land. Herc a situation exists where Lhc. MFC>MVP both above and bC]O\;' the 1/3 lease mark.
&Onc can assume the most profitable point at which an operation such as this would utilize lease
Jand would be somewhere near the 1/3-leasc poinvt.

The second opcfation displaying increasing incomes with decreasing amounts of icase
land was the southern small operation, where a decrease of 1(3 of the lease land base rcsulted.in
a net income gain of 9.4%. Similarly, the original representative operations with no lease land

~

portion produced a net income 9.6% higher than the original representative operation with lease

-land. This representative operation held on]y\41% pftetal pasture land as lease pasture.

The third operation showing this atypical result was the southern midsize operation,

. L}
where a decrease of 1/3 of the lease land component resulted in a net income gain of 2.6%.

N



. Costs per Head

Changes in net income are.composed of o varaiion m receipis amnd expenses: both for
the L"}fl(;l@ enterprise and other enterprises on the particular ranch/farm being examined. As
lease pnslurcluﬁd is removed as o component of pasture, inputs are freed, and other enterprises
will receive these additional inputs and utilize thtm. For cmmplc. as less labour and input
capital are spent on the cattle operation, due to glccrcascs in lease and herd size, these inputs
will be utilized in the crops operatioh etc.

These shifts mayv not be tolally Ob\’i()l,l.\ from cxamination of crop and other receipts,
because of the utilization of primary products as inputs into secondary nroduc“{ production.

I
Much of the crop land in cattle operations is devoted to the broduclion of barley or oats, or
other crops which may be utilized partly or wholly as feed for Icaulc, hogs ctc. Thus as pasture
acreage decreases, more hay and barley will be fed to the cattle to make up for the difference in
> .
pasturc acreage. Thus increased yields olf bzgrlcy may not show up in crop fcccipts,' as they are
- utilized as an input of cattle feed.

Purchases of feed, supplements, ctc. will show up in the portions of expenscs

pertaining to cattle. Tt is in these cxpenses that the cost in terms of cattle expenses only of

1

. gelling a calf to market will be revealed. ' -
Total cattle expenses are composed of the following clements:

1. supplement and prole’iﬁ costs;

2 . R} T~ /" ' . )
. hay costs;* -
I rd & :

3. feed grain purchases:
4. lump sum cxpenditures on fence and water development on lease; *
5. annual costs of maintaining the above developments;
6. pasture fertilizer costs; ’

. N
7. repairs to machinery pertaining to cattle;

Al

8. purchas. -. machinery pertaining to cattle, .

$?This expenditure “is incurred in ycar two .of the simulation and as such will not
appear in year five cattle éxpenses. )



R

Yo bedding purchases:

)
100 pasture costs Cannuad rentad and tases); and
1. cash m.\lv\ ol transporting cattle to lease.

Fapenses vary somewhat from vear to vear with differences in feed purchases.
machinery repairs, ete.. This stochasticity 1s inherent in any opcmlﬁi.d‘n. In ch(»“()sing an arbitrary
vear for examination (vear [ive) this stochastjeity will be random, and not influence the
direction of change of cattle expenses. '

Cattle expenses show expected trends in that as the number of head are decreased cattle
expenses decrease. In all cases cattle expenses on the operations holding no lease origi\nall‘,\' are
less than the original opcr:_uions holding lease pasture. I'n order to make lhcs.c CAPCNSCS MOTe
meaningful, it'is helpful to express them in terms of the number of cattle that total expenses
accrue to. Cattle cxbcnscs arc expressed on a per head basis in Table V1,22, ’

When expensces are accounted for on a per head basi>. the trends in costs loose their
claril_\.". Five kinds of operations showed a decrease in costs as lease land was reduced from the

|

original lecase land quantity. These were ccntra]-lgrgc, central-mid-size, southern-large,
southern-nudsize, and éoulhhcrn-small. Onc operation, northern-midsize, showed just the
opposite reaction, with costs pcrlhcad invcrcasing as lease ]a‘nd was decreased. Two operations
showed an initial increase in 'costs, as lease land was reduced by 1/3, and then a reduction in
costs (northern-large and northern-small). Onc operation showed a"decrease in cosﬁs until the
lease was removed entirely, and then costs increased 1o higher than 'Lhe original costs with lease
(central-small). Since cattle expenscs are composed of a number of expenses, some costs will be
Increasing, and some decreasing to cause these fluctuations. For example, when lease land is
decreased, total costs of feed for cattle may increase as supplemental feed is required.
Alternatively, as pasture is decreased, the costs associated with the utilization of lease land also
“decrease, and costs overall may decrease. It is the balance of costs attributable to lgase
utilization, and attributable to other sdurces which createé an increase or decrease in costs as

lease content of ranches is changed. Thus it can be concluded that in some of the representative
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Toe

operations, reduction of the lease portion of pasture Land will result in cost pet head in('rc;mngl,
and i some the costs per head will deerease.
Net Tnecome from the Cattle l*.nlcrbriso
Costs per head indicate a portion of cattle cxpenses attributable to cach cow, feeder,
cle. on an equal basis, Some .'1rbi1rar§‘divisim1 of costs among animals ¢xists in examining costs
lhisn&\ av. as cull cows may have required more inputs in some periods than [eeder steers and
heifers, and vice versa. | o
Cattle receipt. .o of interest in the accounting exercise. Just as costs per head ma;\' be
s ‘
somewhat arbitrarily aliocated due to some variation in cost per animal, cach kind of animal
p}oduccd will obtain a diffcrent price. As such cattle receipts should be examined as the
alternate Tacc of cattle expenses. In comparing these two values, tt‘mc nel income attributable to
the cattle operation is produced .A These net incomes are shown in\Thblcs V1.23. V124, and -
h) .
V1.25. Net incomes from the cattle operations show similarvtrcnds to overall net incomes. In alt
cases except 1wo, nct incomes from the cattle operations ate reduced when the lease land
components of the operation are decreased. Furlh&morc, only one operation (the
southern-small operation) showed a ﬁct income ftom the caltle operation that was greater

without lease than with lease. .
Two operations (the central-midsize and souL'hcrn -small opcratiéns) showed a net
income increase when lease lands were Jecreased. The central-midsize operation only showed
this trend when lease land was reduced vy 1/3. Otherwise it showed a decrease in net income
when lease land was reduced by 273, and removed. The southern-sm'all operation similarlny
showed a grcaicr net incofnc when 2/3 lease as opposed to full lease quantities were utilized.
Cattle expenses per-head were shown Lo increasc or decrease with reductions in lease
land depéﬁding on the operation being examined. However, in all czlises but two, (and only for

1/3 removal of lease) the net income derived from the cattle operation was enhanced through

the use of lease land; and in only one Tepresentative operation was the use of lease land less
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profitabic thar non-nse of dease land,

Uhilization of lease land enhanced the net imcome derived from the cattle operation even
though cxpenses per head were shown o have incrcascgl in many cases when lease land was
utilized. This result can be illustrated by the following example. A rancher Lxsiz1g deeded
pasturcland to graze his cattle will not incur any costs of leasing pastureland. and thus his caulla“
expenses per head will be less. 1, however, he leases pastureland, the decreased usage of his
decded pastureland will allow for better cattle weight gains on pasture, and may also allow him
to utilize at least some of his deeded pasture for other purposces, such as hay production, and
may decrease his feed costs overall, That is to say, although the usc of Ieasc pasture incurs
cxpcns@s, the benefits derived from its use mayv cxceed these expenses.

N
F.. Range Improvement Costs

.Thc'Lhrcc range improvement cost scenarios were developed from three data sources.
Some of the interviewees were able 1o of fer estimates of the costs of breaking, seeding, ctc.,
and where this information was available it was used. Other cost estimates were taken from the
base data existent in the model, and from alternate publications.*! The three sccnario‘s created
arc presented in Table V1.26.

The cos.t; of range improvement were only undertaken by six of the 49 interviewees,
and three of "Lhc Six dnly took on sceding costs. As such these costs may not be nbrmally
incurred by lessees.** Range improvement costs have been attributed to cattle expenses. Their
effect on net incomes and equity thus appear with other cattle expenses. These costs hav‘e been
assigned to the second vear of simulation as other lump sum costs an’d. as such, do not appear
as cattle expenses in year 5. Their existence is noted in current assets where reductions in ;:ash

o
and reductions in 'other receipts' are seen.

$3For example, Farm Business Management Section. 1980. "Costs of Ownin: a

Pasture”. :
$4Other range improvements arc undertaken by proportionately more lessees, such as

brush clearing etc..

a



Table VI.26: RANGE IMPROVEMENT COSTS PER ACRE

ACTIVITY LOW MEDIUM HIGH
Clearing $50 o $100 _ $150
Breaking $20 $35 $50
Seeding’ ' §13 516 | 80
Total Cost $83 3151 $220

‘Including sced costs

QA
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The expected lifetime of pasture improvement may be expected 1o span approximately
\ .

10 vdars. This estimate is ol course subject to variability depending on tocal conditions.

v

Range tmprovements have been carriced out on one rcpresentative operation with lease
to show these changes. The central mid-size operation was chosen for this trial. An -
improvement of 20 acres was chosen for illustrative purposes. The results are presented in
Tables VI.27, VI.2§, and VI1.29. :

These costs, like lump sum expenses of water and 'ence development, have caused a
dccfcasc in cash assets and a‘ reduction in ‘other receipts'. 'As ‘Lhc higher cost spcnario was

)

u;]'dcrta}\;cn, the decreases in cash assets were the greatest, and the Jowest cost sccnar—is
produced the smallest decreasces in caéh asscls and other receipts. 1t should however be noted
that these increased costs wou:ld only be cxpcric'nced in the initial year of improvement, while
the increased éarrying capacity provided \b_\" the improvement would remain over its lifetime.
. \ .

I i/\ssignment Fees

Fixed costs not trgated explicitly thus far are assig\nmem' fees. Assignment fees per se
pcrtain‘only 1o parcels of lease land obtained directly from Encrg’?t and Naturdl Resources )
through the Public Lands Division. All other transactions (ex. transfer from father to son) arc
covered by a transfer ee which varies dcpénding on the nature of the transfer.¢* Because
assignmei: [ec values vary between operations and because assignment fees arc I/lol the norm in
areas where lease land is generally unavailable from the crown,*® they have not been treated as
usuél costs.:For purposes of exposition however, two cxamplcs' are brovided 1o show the effect
of assignment fees on the livelihood of two operaﬁons, and on the eébnomic feasibility of

utilizing lease lands. Because acquisition of lease lands to which assignment fees apply are

generally in midwestern and northern: portions of the Province, éemral-large and

¢ For further information see The Public Lands Act, Alberta Regulation 155/76.
»¢ Alberta Energy and Natural Resources, Public Lands Division states in their
information’ sheet: Information Regarding Leasing of Grazing Lands in Alberta,
1983."Available public lands are confined mostly to,the mid western and northern
portions of the Province." '

o
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northern-large representative operations are usecl.'

The northern-large (‘)pcrmion is characterized as having an approximate carrving
capacity of 40 ac./AU for native pasture, and an approximate carrving capacity of 20 ac./AU
for improved pasture.®” According to the assignment fee schcdu]c,"; capacities in l}‘n'.\ arca arc
$0.86 per acre for native pasture sand $1.72 per acre for improved pasturc. These cosl.; have
been attributed to the first year of operation, and the 5th year of the simulation is examined in
Table V1.30 to determine the effects of these fees.

The central-large operation possessed approximate carrying capacities of 35 ac./AU for
native ‘paslurc, and 20 ac./AU for improved pasture. The assignmém fees havc been applied to
the central-large operations, and the results are shown in Table VI.31.

- Addition of the assignment fec for the northern-large operation resulted in a net
inc;me decline, and reduced cash assets. The net income decline results from a decrease in
‘other receipts' (primarily interest on cash holdings). With aecrcased cash assets, this value is
expected to decline as well. !

The northern-large operation wilhqut the assignment fee added d“i.splays :a higher net
income than Lhé same operation with this fec. The northern-large operétion originally
containing no leas¢ displays a nct income below that of the operation holding full lease, even
with the addition of assignment fees to the full lease operatioh. : |

The central-large Ope;ation showed a lower net income when thie assignment fee was
added onto the full lease operation. As with the northern operation; the original operation
without lease land displayed a lower net income than did the original full lease operati'on,_with
assignment fees added. Thus it can be concluded that even v:/ith the assignment fees as
‘additional costs, the use of lease land is advantageous.

It should be noted that rarely would an application fee for such large amounts of lease;
land occur. Leases are generally awarded as 1/4 sections or 1/2 sections of ia. . initially, and
then operétors may apply for further land parcels at a later date. As such the assignment fees

*’These values are taken from interview responses. :
**These fees are presented in Table 1.3 }

1



RN
/

Table VI.30: FARM BUSINESS SUMMARY FOR NORTHERN LARGE
OPERATIONS - EFFECTS OF ASSIGNMENT FEL

Farm Statement at End ol Fifth \'car\- Full Lease -
WITH WITHOUT WITHOUT
ASSIGNMENT ASSIGNMENT [.LEASE
FEE FEF LAND
ASSETS \
Current  Assels ‘ ‘ !
Cash o 115792 120811 238057
Crops :
Mixed Hay 120890 120890 88384
Barley 14178 ‘ 14178 14064
Oilseed 4827 4827 4827
Total Crop ' 139895 139895 107275
Livestock :
Bulls -11000 ' 11000 10000
Cows ~ 114456 114456 103225
Bred Hcifers 23708 23708 21836
Repl. Heifers 14467 114467 ' 13322
Steer Calves 49390 . 49390 . 44656
Heifer Calves 29696 29696 26264
Total Livestock 242717 242717 219303
Total Current Assets 498404 503423 564635
Fixed Assets
Land ‘ '
Deeded Pasture 311600 311600 311600
. Improved Pasture 92000 92000 <. 14440
Crop Land 317250 317250 317250
Native Hay 240000 . 240000 240000
Grass-Legume Hay ' 175800 175800 _ 175800
Total Land 1136650 1136650 1136650
Total Buildings : 54156 54156 54156
Total Machinery 175054 175054 175054
Total Fixed Assets 1365860 1365860 1288521
Other Assets . 14524 14524 A 14105
Total Assets 1878788 1883807 1867261
Liabilities - ’ 0 0 ‘ ' 0
Beginning Equity i 1844232 1844232 ‘ 1828109
Net Income 55662 . 55914 55199
Living Expenses 16326 16339 15310
Income Tax v 0. 0 0
Equity Addition - 34556 39575 39152
Ending Equity ' 1878788 1883807 1867261

R
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Table VI.31: FARM BUSINESS SUMMARY FOR CENTRAL LARGE

"~ EFFECTS OF ASSIGNMIENT FEE
« Farnr Statement at End of Fifth Year - Full lease

123

OPERATIONS

WITH WITHQUT
ASSIGNMENT  »  ASSIGNMENT .
. FEE FEE
ASSETS
Current  Asscls : .
Cash 198919 \ L 205727
Crops ¢ :
Mixed Hay 71897 71897

Barley 8805 B80S

Oilsced . - 2 4122 4122
Total Crop ¢ ' g4824, - 54824
Livestock .

Bulls 6000 - 6000
Cows . 61170 ws . 6L170
Bred Heifers . 12478 , 12478
Repl Heifers - 7630 : 7630
Steer Calves ' 16251 S, v 26251
Heifer Calves . . 16022 16022
Total Livestock 129551 129351

Tota}. Current Assets 413294 ‘ 420102
Fixed Assets
Land ‘

Deeded Pasture 28000 ‘ 28000
Improved Pasture 80400 80400
Crop Land : 300300 300300
Native Hay <7 156000 156000

¢/ Grass-Legume Hay : 60000 60000
Total Land 624700 . 624700
Total Buildings 63066 “ 63066
Total Machinery ; ‘ 115850 < 115850
Total Fixed Assets =~ 803616 . 803616
Other Asséts ) o - “ o0
Total Assets : ) 1216910 T 1223718
Liabilities o 0 - 0
Beginning Equity - 1202480 T+ 1203480
Net Income . 42287 42019
Living Expenses : 15568 15577
Income Tax ‘ 6804 " 6804
Equity 14430 - . 20238

Ending Equity - ' 1216910 - 1223718

C 79357

WITHOUT

I.LEASE
[LAND

75811

8708
4122
92187

5000

50418
10606

6485 -

21517
12970
106996
274994

28000
44000
300300
156000
60000
709050

34299
115850
859199

O .

1134193
0
1129436
26712
15131
544
11037

1137333

3
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utilized here for Evposition tend 1o be hugher than would be the case Tor lump sum payments of

thas kKind.



VI Summnury and Conclusions
A. Summary :'m(l Conclusions 4

This study involved Lhc-crc‘alion.of nine representative Alberta cattle operations based
largely on an interview survey of fifty randomly selected operators throughout the Provinee. A
computer simulatic.. model developed for W‘cchrn Canadian cattle operations was used 1o
obscrve changes in the capital structure, net income car‘ning polcmia‘l, and cattle cxpenses of
these operations under different proportions of lease pasture and owned pasture.

The changes in lease proporiions resulted in alterations of all three criteria being
cxamined. Trends were casily identified in the capital structure and net income criteria; changes
accruing 1o cattle expenses are less explicit.

Capital structure variations originating from alterations in quantities of ledsc and
owned pasturc arc manifested in current assets and equitv. As lease pasture was removed from
cach representative cattle operation, a reduction in current assets was displayed. A concurrent
reduction in equity+of each operation was also shown.

Net incomes in almost all of the rcpre?;;tativc operations utilizing lease land declined
as parts or all of lease Jand was removed. Three exceptions were in the central mid-size,
southern midsize, and southern small operations. These operations showed an increase in net
income when 1/3 of the leasc component of pasture was removed. These operations also had in
common the lowest proportion of lease pasture in their pasture land invéntories of all of the
operations cxamined. An explanation for this atypical result may be that the original full lease
operation had excess lease pasturc. In other words the total cost of lease land, composed of
taxes, rent and improvement costs exceeded the value of the lease land 10 the operator at that
level of use.

A comparison of the net incomes of cattle operations utilizing lease pasture with those

not utilizing lease pasture revealed only one instance in which the net income from the

non-lease utilizing operation was greater than the comparable lease-using operation. This case

125
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was the southern snuadb operadion. ‘

Caution mus: be used e interpreting the results which c()mmrc' operations \\'hl.L:h do
pot hold the same fived assets and inventories. DilTering assets may be an additional cause of
variation in the business criteria being examined. In the interests of accurately modeling cattle
npcuﬂions_ some dissimilarities in assets do exist. These differences must be considered w.hcn
cramining comparative cnpilél structures and net incomes. Inasmuch as this caution is
necessary , the presence of some dissimilarities does not discredit the compafison. In some cases
the magnitude of dollar valuc differences attributable to Jease vs. non lease arrangements may
be distorted somewhat, but the order of magnitude of the dil'l'crcncg 15 ‘valid. This problem
exists only when comparirfg the full lease and non lease using operations.

Catlle expenses, expressed on a per head basis, were Iess on non-lease ulili?.ing
operations than on lease using operations in all but two cases. When proportions of lease
pasturcland were reduced. some operations displayed increases in costs per head, while others
displayed decreases. Since cattle expenses are composed of a number of components, the
balance of increases and decreases in these costs must be considered. For example, as pasture
cosls increase. (due to the utilization of greater amounts of lease land), supplemental feed costs
decrease. Thus costs per head provide somewhat misleading values, as decreasing lease pasture
acrcage may not decrease cattle expenses on a per head basis. Cattle reecipts werce also examined
1o determine the marginal value product half of the equation. In all cases except two, net
income from the cattle portion of the entire operation decreased as lease pasture was reduced.

Thc. defined problem stated that the actual value of crown grazing lands was unknown

v
so that efficient or equitable allocation was clusive. The value of lease grazing lands can be
. :
measured in a number of ways from the results presented. Value of a cattle operation to the
owner depends on his goals. Earning profit is‘a.n important purposc, and this goal is best
measured using net income analysis. While earning profit is an important goal for the owner, it

is not generally the only goal nor often the most important one. Security of oberation and

business growth are goals also important to an owner. These goals are better measured through



cquity and changes i cq);m_\ MCasures.
1
s

Net mceome analysis has showg™hat in the majority of cases, net income carning
N /

A
;

potential is greater where lease. land 1;,/-4'1}1117&‘.. The value ol that fbgntial is scen in the

- kS M v

dif'!"crcncc in net incomes between with 5n(l with-out cases. For cach kind ol operation
specified these differences are expressed in absolute values and pchanagc dilferences. The
percentagd differences are of the most value when translating results to other situations outside
of this sl_ud_\f'. For example, the northern large full lease operation carned 66% more net income
with than without lease. Thus the value of lease pasture to that operation is clear.

In a similar comparison, the northern large size operation holding no lease pasture
carned only slightly less net income than when utilizing full Iease. Only a onc percent -difference
in net income between Lhcsé’l_\'pcs of opcrations was shown.

‘ The stepwise reductions of lease pasture show clearly the dcpcnﬁdcncc on crown lands by
Icasc holding operations. The presence of lease pasture has fostered a business structure
dependent on the availability of that pasture. This dependence was shown clearly Lhrough

simulated reductians of lease pasture which prompted severe reductions in net incomes,

“ The analysis of capital structure provides insight into the security of the cattle

0

opcra'u'ons and an indication of its growth potential. Growth can be defined as the change in
cquity from one ‘point in time to another. As proportions of léasc pasturc are reduced, the
valuc of current asscts declines, and equity is redB‘ccd. As ]éase pasture is reduccdxas in the 1/3
leasc and lease removed simulations, liabilities for short term capital loans occur. The presence
. of liabilities indicates that the reduction of current assets leads 1o shortages of operating
cgpital. , | i | C -
Similarly, equity in the operations is affected when quantities of lease land are reduced.
Positive additions to equity are seen in the large and midsize operations even when lease
proportions are reduced. Northern midsize operations are exceptions. The value of the positive

additions declines when lease land quantities are reduced. Thus business growth is enhanced

when lease pasture is utilized. The magnitude of the difference in added equity in the large

«



operations is as much as $20.000.00 annually.

'Th:.small o“pcralion,\ 41t show declines in equity, whether lease land is utilized or not.
Where it is present however, rcduclion-in;qui!_\' 1x slowed. The dccliﬁing cquity values indicatc
that smaller operations have questionable viability. In lighl ol lower product prices and
increased costs of operation in recent vears, smaller operations with lower totalfassets have
suffered especially. The value of leasce land, when analvsed by way of capital structure, is
reflected in increased currc.nl assets and increased equity values both of which contribute™o

business growth.

‘

One aspect of lease land values that has not been considered explicitly is the permit

- N
valuc. Wherce a positive value of lcase land can be capitalized into the base valuc of an
operation upon sale, or wlhcrc the right to utilize lease pasture can be transferred, the permit
value is positive. The permit value has not been addressed explicitly becausc of problems

inherent in determining transfer values.

-~

B. Implications

>

Empirical analysis has shown that the net valuc of leasc lands to cattl¢ operators i$

positive. Policy makers must determine whether the positive value inherent in their usc is

desirable. or whether another usc might capture a greater value (that is, whether this use is an

efficient onc). L
l g ‘ N

s .
In the original policy statement issued with regard Lo public grazing lease lands in the

+

late 1800's. it stated that the intent of allocating public grazing lands was to assir\;'ower income
. \E:

ranchers. Supporting their operations through lease holdings provided the opportunity to
maintain an economical unit. If this policy still stands, the positive value of lease grazing lands

to ranchers may render the policy as afn acceptable and desirable one.
. .

Concerns are raised however when the distribution of the value of lease land is taken

into consideration. The higher income ranchers may be benefitting as much or more from the

use of public grazing lands than lower income ranchers. Consequently, a change in allocation



v
“

policy mayv be in order. With any imlic_\ change, the wealth loss which may be expected by those
Operators rélinquighing lcase land must be justified in terms 0!. cquity criteria and subsequent
wealth gains in other sectors and to other individuals.

_Conccrn has been raised that lessees of crown grazing lands do not payv a 'fair market -
valuc‘]'of the use of these iands. If the intent of allocating lecasc 1s to provide a subpsid_\'. and if
~the incomc.; of many of the cattle ranchers bcncffuing from leage lands is below the national
average, {as many of them are), Lhén perhaps this subsidy shou]\a nol take on a negative
connotation. The amount of saiis'id_\' deemed desirablg must be measured in rclatioh to alternate
individuals and sectors who could be beneflitting fTom the use of these lands.

An assessment of the value of icas{c lands 1o the citizens of Alberta must consider the

opportunity cost of other uscs of these lands if efficient resource allocation or income

distribution measures are 1o be utilized in policy decisions.

AY
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