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ABSTRACT o~

Although water deficlency and drought'incidence'were
hindrances to settlement and agricultural production in
the semi-arid regfon of SouthernvAlberta:,other factors
1nflu¢nced settlement. In an attempt ib identify these
factors, a multiple regression model'based on the histori-
cal experience of the region was used. Population was. the
dependent.varfable used‘as‘almeasure of settlementn The
independent variables were.made up of quantitative vari-
ables and dummy variables. The quantitative independent
variables were irrigated acreage and railway track mileage,
while Canadian Pacific Railway Company policies and Prairie
Farm Rehabilifation programmes were 1ncorporated as dummy
-variables,

The equation d1scussed in the amalysis showed that

the 1ndependent variables explAIned 94 percent of the varfa-

B X in settlement in Southern Alberta. The results 1nd1-

ated that the quantitative 1ndependent variables influ-
enced Ssettlement.

The study concluded that settlement in. Southern
“Alberta was to an apprec1able extent due to the development
of 1rrigat1on which was itself a.sequel to the construc-

tion of the railway in the region.

Discounting individual efforts, the conclusion was (:f
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that governmenﬂ and corporaie policies respecting land

\ \
Qrants. railwayltransportatfon and water resource develop-

ment led to set

ment of Southern Alberta.
to- turn the semi-arid region which was "unfit for human

lement and subseguent agricultura] develop-
\

Such policies made it possible

habifatjon“ into |a productive agricultural area.
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CHAPTER-Y
] -~ ) o ) .
L ~ INTRODUCTION | f’Mf)'

Stateme:t of}the-Problem —

7 The principal factors responsibie for the settlemept
df Southern Alberta are obscure Captain John Palliser was
commissioned by the British government in 1859 to ascertain
‘¢ the feasibility of agriculture in Western Canada. He
’Aceported that the prairie section south of the South
Saskatchewan River was not fit for cropping as it was "an
extension of the Great American Desert, ) the area cannot
be—settled. wl 'S.J. Danson and Professor H.Y, Hind who were
_sent on an expedition between 1857 and 1858 were a]so of
the opinion that the semi- arid belt was unsuited for settle-_:
ment. 2 In spite~of this, in the 1880's, Prime Minister
John A. Hacdonald s administration promised that the bufld- :
ling of the Canadian Pacific Raiiway would flood the ‘west

with settlers, but the expected inundation did not occur

, ! P.M. Sauder "Irrigation in Southern Aiberta b
Vol. 1" (Unpub]ished Repdrt, Alberta Department of Agri-
culture, Edmonton, 1972 p. 7. ,

2 3.B. Hedges, Building the Canadian West: The Land
and Colonization~Policies of the Cana ian Pac c¢_Railway
ew York Russell and Russell, 1971), p. 4. .
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fmmediately bgcause the competing Western United States
' offered more fertile lands. a more favourable climate,

,/3 better transportation, and a*larger market. ! However.'the’
dlscovery of coal ~the tonstruction of the railway and the
devefopment of 1rrigation in - the area were assoc1ated with
the settlement of Southern Alberta 2 o
- Accordlng to the late Earl Bowser, an lrrigit;:ﬂrprp

_ ject 15 basically composed of people, land, water a

Fl?n;y_ o - markets 3 In Hestern Canada land was available. The water /],

resourceS of Soufhern Alberta were enormous but unutilized.

u

S Thelr potent1al was revealed through impounding water and
g regulatlng its use for agrlculture and other uses The
S construct1on of a transcont1nental railway through Southern

M B Alberta br1dged the gap between p\odu%t1on centres and major

5 ' consum1ng areas Railway commun1cat1on in Alberta started

",\-'A)

1n Southern Alberta 1h the l880 S. Since then an exten51ve
A N

SO network of railway l1nes have been built throughout AlbéYta
(Fvgure l l) Market1ng was further strengthened through

xﬁﬁ?‘ food process1ng and nnufactur1ng industries which developed

?}Jﬁ; ‘ ;].', a1l A'A. den Otter, Irr1gat1on in’ Southern Alberta- <i;¥»
ST 882-1901, 0ccas1onal*Paper No. 5 (Lethbridge: Whoop-up )
™ Country Chapter H1$tor1cal Soc1ety of Alberta, 1975§ P. 7. . _
v N

de s ﬁ ;%R . F.Pa Bowman 3Ra1lwqys in Southern Alberta, Occa-
'R , sional’ Paper No. 4 (Lekhbr1dge Whoop-up Country Chapter
S " Historical Soc1ety of lberta, l973), pp. 8-12. _
g "I’,' 5 3’ ﬁ "’#V * A
H -Earl=- Bowser, "Phy51cal Characterwst1cs of ..
Alberta s Irr1gated Areas " "¥m Proceedings of Irrigation

I ¥  Economics Conferentd, Ed1ﬁed by T.W. Manning (Edmonton

L Un1vers1ty of Alberta, June, l964), ; 22. ‘. ;




Figure 1.1. Railway Networks of Alberta

SOURCE:

Showing Study Area

Government of Alberta and the

University of Alberta, Atlas of
~Alberta (University of IIBerta?»

niversity of Toronto Press,
1869), p. 120, .



- in the irvAgation block.] Factors which influenced settle-
ment and/ therefore tﬁe "people" aspect of irrigation are
obscurd. Thisvstudy qi]l attempt to shed light on this
probl o |
Sewell has indicated that throughout Canadian history’
water resou}ceé have played a vital role in the nation's
~economic growth. Water }eSOUrces have influenced settle- ~
~ment patterns and have been 3 poweéfu] force conditiofing
fndustrial and'agr'fculturai,deve]opment.2 The v:vate__rf/1
resources programmes fmptfmgnted by the'Praifie Féfm'
Rehab11itation Administration have done much to overcome
the problems of agric%lthral readjustment resulting f ’
the droughf’and econbmip depression of the 1930's. The
close association of water resourceé develobment with overall
economic growth is further emphasized by'the'huge jnvest-
ments in water-related aqtivities.3

The land boom that accompanied the building of the

franscontinentqﬂfrai]waykbrought over 2,000 Settlers.to

Ca]gary'in 1884 and received added impetus as the Canadian

L U .
. . ) - % @,
! Evidence appears in an inventory and maps prepared .
by Alberta Department of Agriculture, Statistics Branch,
- Alberta Agricultural Processing and Manufacturing Guide,
1973 (Edmonton: A D.A., n.d.J.

L 2 W.R.D. Sewell, "Multiple-Purpose Development of

“'Canada's Water Resources’," in Water: Selected .Readings,
Edited by J.G. Nelson and M.J. Chambers (Toronto: Methuen
Publications, 1969), p. 261. o . .

- -~ A

Ibid.

———
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Pacific Railway reachéd-the summit of the Rocky Mountains;1

The granting of lands en bloc ‘to the C P.R. in 1903 and

the subsequent-development of 1rrigation in Southern Alberta~

2

contributed to further popu1at1on expansion Settlers were

certain of transportation for their produce and supp}ies and
also water in periods o?‘arGUth. By 9o, ranching. which
had deve1oped in the dry areas of Southnestern Saskatchewan
and Southeastern Alberta in the late 1800's, had reached its
peak. The ranching industry declined as homesteaders poured
in but remained of considerabie importance in the southern
and foothills regions of A]berta 3
The chang1ng pattern of agr1cu1ture in Southern

Alberta was greatly influenced by the deve]opment of irriga-
tion. Only 4 percent of Alberta's agr1cultura] land is.
irrigated. This Tand contributes 20 oercént'of A]berta'gf

gross agricultural oUt‘put.4 .

A

! L.G6. Thomas, "The Ranching Period in Southern
Alberta" (Unpublished M.A. Thesis, University of A1berta.
Edmonton, 1935), p. 61.

: 2 5.1, McDougal] Canadian Pacific: A Brief History
-(Montrea] McGil1 Un1ver51ty‘Press, 1968), pp. 133 f.

-3 Kenneth Buckley, Capita] Formation in Canada, 1896-
1930 (Toronto ‘McClelland and Steward Ltd., T974), p. 24.
v
4 R.L. Francis, "Irr1gat1on Cap1ta1 Works. Report
on Irrigation Deveiopment in Alberta -- Past, Present,
Potential" (Water Resources Division, Alberta Department

of the Environment, Lethbridge, Alberta, February, 1972),
p. 8. (Mimeograph). - . : _
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Location and Characteristics of

'the Study Area

The'stydy covers Southern Alberta. The Alberta

}..
Bureau of Statistics defined Southern A]berta'as_COmpr1s-

ing Census Divigions 1 through 7.] A revision of Census .

.Division boundaries was made in 1956. In this study,

Southern Alberta was defined as including Census Divisions
1, 2, 3 and 4 in relation to the 17 Census Divisions which -

existed before 1956. Use of the pre-1956 boundaries ensures

that the Study area 1hcludes éS'many of the Irrigation

Districts of A]bérta as possible. ThéSe‘Irrfgation Districts
ar? 1ocaféd-in the South Saskatéhewan River Basin (Figure
1.2). |

The study area.coVers the fo]]owfng’reéions as indi-
cated in Figure 1.3:

Census Division 1 - Medicine Hat-Coutts

2 - Lethbridgé-Pincher Creek
3 :‘Brooks ' .
4 - High River-Carmangay.

‘The Irrigation Districts of Southern Alberta all fall

within Census Divisions 1, 2, 3, 4 and 6. 'Hoﬁéver, the

prinpipa] economic influence directing the'gfohth of‘Censusﬂi

1Y

Division 6 originates more from Oif and gas expioratfons

1 Alberta Bureau of Statistics, Facts and Figures:

Alberta Department of Industry and Labour (Edmonton: A.B.S.,

Y9547, p. 319. -

\.<'
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¥ ‘ Figure 1.3

- Pre-1956 Census Divisions - Albetta



than agriculture. It was therefore necessary to exolude
Census Division 6 from the analysis. , o

b(

~ The 1rrigation block of Southern Alberta inc}udes

‘part of the area called the "Pal]iser S Triang]e" which 1s'

on the bonderline of being desert (Figure 1. 4) Ihe aver-
age annual prec1p1tatlon varies from 10 inchesqgn,Medicine
Hat to about 15 inches in the Lethbridge area. 1 However, .
the average water requ1rement for opt1mum crop production

varies from 18 1nches to 24 inches. Depend1ng on the crop,

water reqyirement may be as high as 30 inches. A large

-

* proportion of this precipitation is snow and most of jt is

‘lost through run-off and evaporation and. does not contribute

to crooAproduction. Irrigation.iswthe only feasib]e way to
suppiement the'water deficit for crop production

Nearly 70 percent -of the 1rr1gatioh area 1s in the
Brown So11 Zone (Tocated in the semi-arid, short grass,
prairie),.and a little less than 30 percent is in the Dark
Brown Zone (locatedﬁin the semi-arid to sub-humid, long
grass, prairie). fhree to Sfpercent istin the Thin B]ack
Zone (the sub-humid, open park]and area) The Brown Zone
and the Dark’'Brown Zone receive an average annual prec1pita-
tion of 12 inches and 15 1nches,-respect1ve1y, and‘have_a

resoective average water deficit of about 12 inches and 8 .

1

s
O
I_.
©
[oo]

R.L. Francis et al.,
2

[ad
o

N

N

£

W. Earl Bowser, op. ci
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to 9 inches.]‘\ |

| The average frost-free period for Medicine Hat: 1s
about 120 days and it decreases to the north and west.
About 110 frost-free days are found over 80 percent of the
1rrigation b]ock Most of the area has a mean annual tempera-
ture of about 40 F while the mean grow1ng season average is
55°F '(April to September). Un]ike most irr1gation areas of
the world dry land farm1ng adJoins the 1rrigat10n block.
‘Sometimes rainfall within sectlons of ‘the irrigation b]ock ~

1s adequate for crop production

’ . ' Objectives-of,the Study

The pr1nc1pa1 obJect1ve of the study is to determine
‘the influence of 1rrwgat10n and other se]ected factors on
‘the settlement of Southern Alberta.
o - | j",The specific objectives of the study are:
- 1. T0'eXplore the developmental phases\ot;irrigation‘
in Southern Alberta and determ1nj{tﬁe ro1e of. |

t.region.

"1rrigat10n in the settlement of t
- 2. To- 1nvest1gate t%e extent to which \aﬂway trans-
portation 1nf1uenced settlement in Southern
- Alberta. | |

f[ - 3. To,examine'the influence}of‘Canadfan land and

Ibid., p. 22 and R.L. Francis et al., op. cit.,
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‘vplaces:

12

water resource development policies on settle-

ment in Southern Alberta. ‘ .

Sources of Data .

A

Secondary data were used in the.analysis, Data

A

- Sources were diverse. Aiconsiderable amount of the data

were obtained from Census publications of the Dominion

- Bureau of Statistics, Canada Sess1onal Papers, Canada Year-

books, and Alberta Bureau of Statistics. Facts and Figures

and Alberta Industry and Resources Alberta Department of

‘Agriculture publications. Alberta Agriculture Statistics

Yearbook 1973 and A Historical Series of Agricultural

'Statistics* Alberta, were consulted for data. - The Annual

_Regort of Alberta Department of Agriculture, Alberta

Department of Lands and Forests, Alberta Department of Lands -
and. Mines, and Irrigation Districts also prov1ded some of

the data used in this study. . Citations are made at relevant
¥
Scope_of Study

This study con51sts of six chapters The following

‘chap;gr presents the historical setting for the study

Chapter III 'is devoted to a detailed theoretical review of
the economic analy51s of 1rrigation and assoc1ated concep-

tual problems The_method of analysis is discussed in

w




1-13

13

Chapter IV. In this chapter.'the theoretical framework

of the ana]ysis is developed and an analytical model s
‘ formulated. Chapter v d?scusses the results of the empiri-
cal analysis. The last chapter dea1s with the summary,

cOnc]usion; and implications of the study.
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'CHAPTER I1 -~

* HISTORICAL SETTING

Early Hfstory of Irrigatfon:1n~the World ’"’ﬂf/
Irrigation is an age-o0ld method of bringing water
to the land’ for agricultural purposes The application
of water by artificial means to benefit agricu]tural opera-
“tions can be traced as far back as the Garden of Eden. L
The Bible confirms this: N »
~ And- a river went out of Edqn\to>water the garden,
and from thence it was parted, . and became. 1nto
" four heads. , . t - , |
Archeologists explain that it was irrigation which
made the land of Goshen .Such a fru1tfu1 land in Joseph s
time. As a-result when there was drought and famine else-
»where, peop]e could go to Egypt to buy corn. 3 Historians

who accept that c1v111zation f1rst arose in the Euphrates

and T1gris River valleys in Asia Minor 1nd1cate that the

‘ Canadian Pacific Irrigation Colonization Company,
The Canadian Pacific Railway Company's Irrigation Project,
Alberta, Canada; A Handbook of Information Regard1ng this
‘Undertak1ng (1914), p. 3. . ‘

2 genesis 2:10.
3 Canadian Pac1fic Irr1gat1on Colonizat1on Company,
t.

op. cit., p. 3.
t" : ] /

14
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rity, helped to support higher popul
. 2N o1

R

s

. J

region was once a densely populated region in a state of

very high cultivation.l This evidenee shows that since

'ancient times, irrigation has contributed towards prospe-

on- densities and a]so

provided market ogrfets The disc very of profound engineer-
ing skills has inspired the greatest admiration and respect

for the unknown engineers of antiquity and provided impetus

e

~for modern’ day irrigation.

-

The westward‘spread of irrigation was very‘rapid,
The use of'canals.to water”]arge‘gardens and plantations
in North Africa was neported by the‘ftgst invaders.? Tunis
and Algeria then enjoyed advanced irrigation‘Systems.' The
Romanslwere great irrigationists who practiced irrigation'
in the first century A D. 3 In their colonizing and c1v11iz-
ing activities, they Wntroduced 1rrigation to parts of
Europe with the he]p oﬁ artificers “and engineers from the
famous systems in North Africa Nations around the | .
Mediterranean, however, learned irrigation from Egypt 4

The attention given irrigation in the famous codes of ]aw

formulated in the fifth and sixth centuries A D. exhibited;’

1

2 R.E. Huffman, Irri atign’

eveio ment and Public -
Water Policy (New York .

ress Co.,

3 Canadian Pacific Irrigation Colonizatioh Company,
_ N.O_E_. Ci 'Y p 4. 'f’ 'Y . X
| 4

Ibid; and R.E. Huffman, op. cit., p. 11..
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the 1mportance ‘of irrigat1on in the Roman economy . ! Greece

and Spain pa1d svecial atteq;ion to the development of water

resources during the tenth century A.D. while Ita]y and

o

France pract1ced extens1ye irrigation during the seven-

teenth century.2 N +

R (¥ o
In ehe"western hémisphe;e,»the Incas were a progres-

t

sive peqpie who had developed a civilization of consider-

able Tiportance in Peru before the time of Christ. They

bbui]t well distributed irrigation's}stems before the

Spaniards under Pizarro conquered them 1n their search for
gold. 3 When the Spanish congueror,. Cortez, reached Mexico,
he found a well-governed and advanced agr1cu]tura{ civiliza-
tion based upon extensive.end skillful irrigatien.4 There
was a similar scale of irrigatfbn structure in Chi]e and
Argentina.5 The Pueblo Indians of the Southwest United
States left evidence of irrigation structures in New Mexico,

Arizona and Southwestern Colorado, whfeh indicates the enfi-

quity of irrigation in the United States.6

1 1bid
» ‘ » .
Ibid., pp. 11-12.
3 mbid., p. 12,
: 4 Canadian Pac1f1c Irr1gation Colenizatien Coﬁpany,
op. cit., p. 5. T
, . % R.E. Huffman, op. cit., p. 12.

_Canadfan'Pacific Irrigation Colonization Cempény,
op. cit., p. 5. '

e O
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The Mormons were the first Caucasians to practice
irrigation in North America; they irrigated the arid valley
of the Great Salt Lake of Utah in 1847.' Utah is considered

the “Cradle of American Irrigation" due to the 1nsfitut10ns

- of modern 1rrigétion that were first developed there, not

because of the date of initial irr1gation.2

rd

hitial Irrigation Development in Alberta -

[y

THe history of Alberta until recently was closely -

. associated with the history of irrigation in the provinée;3

Small-scale irrigation was“bracticed in Alberta before the )
turn of the century by Mormons who héd‘migrated from Utah
1n‘18'87.4 Before ghen, howevér, individual efforts had

been made to initiate irrigatipn projects in Southern

] D.W. Hays, "History of Irrigation” in Report, by
V. Meeks (Chairman, St. Mary and Milk River Water Develop-
ment Committee), G. Spence and W.E. Hunter (Ottawa: King's

'ﬁ Printer, February, 1942), Appendix E, pp. 113-118.

2 R.E. Huffman, op. cit., p. 15.
' 3_P,M. Sauder, op. cit., p. i.
4 (Hon.) H. Strom, Plfrigation Policy Problems in
Alberta," in Proceedings of Irrigation Economics Conference,
tdited by T.W. Manning (Edmonton: University of Alberta,

June, 1964). The following references are also relevant:
A History of the Mormon Church in Canada (Lethbridge Herald

Co. Ltd., T968], Chapter 6; A.A. den Otter, op. cit., p. 7;
Radio and Information Branch, Alberta Department of Agri-

culture, Irrigation in Alberta, Publication No. 156
(Edmonton: ATberta Department of Agriculture, 1961). .

T
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Mberta.1 These early attempts in ditch construction were
directed tOWards irrigating hay meadows in connection with

the ranching industry,
f

The relative ah111ty of 1rr1gators to acquire capita]

to finance construyction of water works was the principal

- — L,

indicator of success or failure of the ggrly irrigation

projects.2 The cogt of digging and maintaining the main

“* . canals and laterals apd the cost of erecting'expensive head-

gates to control the flow of water fnto'the system was the
major part of the expenditure Ear]y attempts at irrigation
¢ ;were crude because of individual sett]er s capital limita-
| o | f} tions to enab]e the erect1on of expens1ve headgates and
| f]umes 3 The consequence was that such 1rrigat1on works
were washed away dur1ng spring run-off and d1tches and
1 " - canals were destroyed. Irr1gators therefore abandoned their
systems due t0’financia1 1nab111ty to reconstruct theﬂr
# o structures.
2 The transformat1on of Southern Alberta 1nto an

organ1zed 1rr1gat10n reg1on is duqufrtly to H1111am Pearce A

],P.M Sauder, op, cit., p. 6, pp 21-22; A.A. den
. ocit. and EJA. Mitchener, "William Pearce '
- Father/of ATberta Trriqation" (Unpub11shed M.A. Thesis,

rsity of Alberta, Department af History, 1966).

-8. '

'//(/ 2 E.A. M1tcheher."N1111am Pearce and Federal Govern-
/ men't Activity in Westerp Canada, 1882-1904" (Unpublished
s Ph.D. Thesis, University of Alberta, Department of History,

1971), p. 278, | N

~

3 E.A. Mitchener (1966), op. cit.,

Lot ey

\\
p

?“8;
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who was endeared to 1rrigation when he vis1ted Utah and

Colorado in 1881 L

The similarity in vegetation and topo-
graphy between the semi-arid regions of Alberta and thosev
of Utah and Cd]orado led him'to conclude that irrigation
could provide an answer for‘the drought'striken areas.of
Alberta. Consequently, he constant]y urged the Dom1n1on
Government to encourage irrigation. v

In .the late ]880 s, property r1ghts in Southern A]berta

were not well defined. The ranchers and the ear]y home-

steaders, however, lived. in harmony at the beg1nn1ng 2 Most -

ranchers fe]t the homestnader was an asset since he pro-

vided nst on]y Tabour for round -ups but also hay and other
stock feed. The ranchers we]comed settlement and. wished
there ‘had been-more fahmers on the range dur1ng the Tong
and disastrous w1nter of 1881 The1r add1t1ona1 SUppIy of
fodder wou]d have saved the herds from starvat1ont
Unfortunate]y, the positive farmer-rancher relat1on-

ship was short 11ved The rancher began to look unfavour-;

ably upon farm1ng act1vities which appropriated bottom'lands

: ,adjacent to the rivers‘or'Settlement on vita]»freshssprings

' p.M. sauder, op. cit., pp. 8-10. Comprehensive

accounts of William Pearce are provided in E.A. Mitchener's
M.A. and Ph.D. -Theses” Also the University of Alberta

1i.Arch1ves has a sizeable collection called "The William

Pearce Papers." See also: Canada Department of the Interiar,
Annual Report, 1895: Part IIIL Irrigation (Ottawa Queen_s

Printer, 1896), p. 21.

2 e.a. Mi'tchener-‘(1971);‘ op. cit., p. 196.
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‘each region would systematically develop the water resour
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]

.. since the farmers' fences‘prevented the Chttle from obtain-

ing water. ‘William Pearce sought to‘rémedy this COnflict

regarding demands for priority rights to water usage by
T The need for‘irrigatfon

became acUte_wﬁen the pub]ic‘demahdéd.stock watering.reserves
and.s@bck shelter beTts."Furﬁhermorég continued immigratioh

in the 1890's helped to emphasize the need for artificial

| water supply. Pearce proppse&.thevcreqtion of a‘comprehen—

- sive regional land development programme gpverihg hundreds

of sduaré'mijes.z He planned that the administration within

avai]qble..UThis would e]ihinate a broliferation'of small
unecqnohicé]_;chémgs scattered écross’the>p1ains.‘
',Frustréfed;by the fndifferehce of the Dominion Govern-
ment to hi§ proposal; Pearce singiefhéndedly.persuaded and
eﬂucatgd'westernqrs'reéardihg ﬁhe‘benefits of.ifrigation, Y .
3 :

farming.” In fulfilment of this objective, he established

T Ibid., p. 199.. William Pearce made this the Sub.

'ject of his proposed address to the Asspciation ongominiqn

Land Surveyors of Ottawa, January, 1897V.  His topi’c was
"Irrigation Legislation: Its Primary Objectives™ (William
Pearce Papers, File No. M.G. 9/2/7/2/6). However, W.P.P.
File No. 9/2/6/4/1 indicates that the Deputy Minister of
the Interior did not allow.him to address the convention
on the topic. Lo . ‘ < )

2 E.A. Mitchener (1971), op. cit., p. 279.

3'W; Pearce, “The Proposéd Northwest Saikitchewan

’Ifrigation Project" (Paper presented at the Thirteenth

Annual Convention of the Western Canada Irrigation Associa-
tion, Medicine Hat, August, 1919), p. 6. (File No. .
9/2/7/476 of William Pearce Papers.) AIs) see: E.A.
Mitchener (1966), op. cit., pp. 37-38 and 55.
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the Calgary Irrigafion Company in" 1893 to visib1y demon-
strate the superior crop yields promised by 1rfigation.

" The plight of the settlers during the continued |
droﬁght pf the Tate 1880's and early 1890's uitimately
forced the govérnment to récognize'the needkfor irrigation
in the West. ‘Pearce aﬁd Mr. Fraéer of the Department of
Justice were commissioned by the government fﬁ‘dréft what
became‘the'North-Nest Irrigatibn Act pf 1894.T

‘b The change in government's attitude in favour of irri-
gatiqn was also partly due to the effortg of the Mormons to
irrigate laﬁﬁs‘at Cardston. Ora Card, their-1eader,,madeA
a préljmihary visitrin 1886 to Southern Alberta, returniﬁg
the following yeaf with-a lafge ndmﬁer;of settlers from Utah
to7stért'an.trri§ation project dn the-Lethbiidgé plains. o
As Superintendeh; of Mihés;~Pearce wrote of theirAcoming:

| Their exaﬁple-fh‘the matter of irrigation will be

+of great importance to other settlers along the
foothills of the Rocky Mountains.2

1 Canada Laws and Statutes, The North-West Irrigation
Act, s.c. 1894, Ch. 30. This Act was amended in 1895 and
was later consolidated as the North-West Irrigation Acts of
1894 and 1895, s.c. 1898, Ch.-35. Tt was further replaced .
by the Irrigation Act when the Provinces of Alberta and s
' Saskatchewan were inaugurated and was superceded by the
Water Resources Act when the ‘Natural Resources were trans-
ferred to ATberta in 1930. P.M. Sauder has elaborated on
the provisions of the North-West Irrigation Act 1894 (see
P.M. Sauder, op. cit., pp. 10-24). Also see: W. Pearce,
~.(1919), op. Tit.,7p. 7. B o

. 2 Canada Department of the. Interior, "Report of the
‘Superintendent of Mines," Annual Report, 1887, p. 13. See
also: A. James Hudson, Charles Ora Card: Pioneer and
Colonizer ;gardston. Alberta: PubTished by the Author,
1963), p. 9. o *
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Card made a?}{$urab1e 1mpressfon on Prime Minister Sir
John‘A‘ Macdonald during a visit to Ottawa in 1888;] .His
faith in irrigation coévincgd the Prime Minister of the
value of this farming technique.2 .

- Pressures fﬁoh other quarters_might have also influ-
enced goyerhmentfs decision to support irrigatioﬁ. By 1893,

thé agitation for irrigation in the Lethbridge district was

S0 wél] advanced that the Lethbridge Board of Trade‘passed'

a motion'that:

- The promotion of irrigation in this district of
‘Southern Alberta is absolutely necessary for the
' deWglopment of the district, and it is deemed advis- -
(V able to place the matter properly before the govern-
ment and that a "Joint Commission" comprised of men -
from the Lethbridge, Macleod and Calgary districts
be appointed to collect evidence, statistics, etc.’
-and that we set aside $200 to cover our share of
the necessary expenses.3 L '

Spence élso recorded that private apprbpriation 6f» .

water and sometimes land fbrwranches without licenses led

" to the pas;ing of the Ndrth-Nest'erigétion Act.4 ‘Pearce

Was_reSBonsible'for\ihfluencing‘the'Directors_of the

_Cahadian Pacific kai]way to embark on their comprehensive

I.A. James Hudson, op. cit., p. 124.
2

£ E.A. Mitchener (1966), op. cit., p. 3.

P.M. Sauder, gg..cit.,.p. 32.

—————

o '4 c.C. Spénce, “Hisforica] Deve]opment'of Irrigation
in Alberta," Proceedings of Irrigation Economi¢s Conference, .
Edited by T.W. Manning (Edmonton: University of A1berta,

-~
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irrigation projects East of Ca]gary,] ‘Hé“brought‘to their
attention the possibility of receiving the remainder of:
theirbland gfant en bloc for thé purpose of constructing.
Yrrigation works -in Southern Alberta. He worked strenuously
towards this end because he: | |
...could not foresee a densely populated farming
~community emerging in a semi-arid region where in
addition to a deficiency of water there was a notice-
"able absence of large markets for farm produce.2
‘It was his intention to help mﬁké the drought strfken areés
prdductive‘ahd encourage furthér settlement in the Canadian

+

Prairies.

Development "of Larger Irrigafion

Systems in Alberta

The hiétory pf the development 6f larger irrigation f
'syStems,in Alberta }s_interwoven with thé eariyqstages of
COaI_and‘raflway activities.3 Commericaliahd-financiaT'inéti- :
futionslin Eastern . Canada viewed the development of the weségrn
-frontier és.proyiding obportunjty for invé$tment$ in transQ |

portat{on, farm implements, housing.and marketing facili-

LN

' E:A. Mitchener (1966), op. cit., pp. 88-93.
2 1bid., p. 27. |

3 P.M. Sauder, Qé.’cit.,ap. 25.



24

tiesg] Acquisition of capital to finance these services.

needéd‘skilled Canadfan entrepreneurs who coutld érOusg
1nterestﬁamong;British inYEStorﬁiin the'eno;mOus pdtential
of Western resources. éir A]éxander Tilloch Gali, a
former CanadiahiHigh Commissioner to Britain;.aﬁd his son,
5 | ' Elliot Tbrrance Gait,‘and Wil]fam'Lethbridge were fore-

-~ .most in d}sp]aying the much,needéd entreprenéuria1 ability -
:thatkinspiréd some pr;minent London bankers to provide"
financial Support to several enterbrises in the Northwest
Terrifories.‘ Through the Ereativity7of~fhesa géht]emen,
large-scélé irrigation Mas.initiated‘fn Southern A]bérta

A | thus preparing the:Way'for<the agricultural sett]ehent of

the area.Z.

Prior to the passage of»thg_Norfh—west Irrigqtion

Act, five companies had been 1ncorporated-bylspecia1 Act
of~Par1iament<foE'the purpose of Utilizing‘water resources

for irrigation or power projects but the Calgary Irrigation

-Company with Re&rce as President was the only one to exer- .

o L ‘ .. Fowke, Canadian Agricultural Policy: The .
Historical Pattern (University of Toronto Press, 1946),
pp. 107-T08 and TT78-120. = | o -

2 A.A. den Otter, "The Galts and Irrigation in
Alberta: Anm Examination of the Entrepreneurial Role in
}Frontier.Deve]opment" (Paper .presented to the Canadian
_Historica].Association{ Edmonton, June, 1975), p. 2.
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cise its power of stream di{ersiqn. Crop yields on the
Pedrce'estate évéraged 70 percent above those produced by
his heighbouré using dry land farming methodg(2

In 1882, Sir Alexander T. Galt formed the Northwest

' Coal and Naviétion'COmpany, With William Lethbridge as

{"‘ | o }:PreSident and Elliot T; Galt as Maﬁager.s'-AS the construc-

tion of the Canadién Pacifiﬁ'Rai1way‘was.then approaching

Medicine-Hat, the éompény hadfplénned_to mine coal at
P , | Coalbanks (now Lethbridge) and transport it éanntageous]y.
| by boat to Médicine'ﬁaf.b It;hopéd to suﬁply the rgqufre;
méntsfof"thé railroad itself and tb sﬁiplfrpm Médicihé Hat
to Eastern ﬁoints $y rail. fhe\yolumé of,tréde‘Was Targe

‘but the water transportation was slow and &anQErous in _
. _ .

shallow waters so they abandoned water transportation.

T 1 Canada Départment of the Interior (1895), op. cit.,
- P. 21. The dates of incorporation.of the various companies
were: Macleod Irrigation Company, 1891; The High River and
.Sheep Creek Irrigation and Water Power Company, 1892; o
L ’ o Alberta Railway and Coal Company, 1892; Alberta Irrigation
P _ - - Company, 1893; Ca]gary—Hydraulic Company, 1893. The Macleod
o : and High River Companies did not progress beyond the stage
of making initial surveys. The Calgary Hydraulic Company
~successfully diverted water from the Bow River in Calgary
: ‘ - for the purpose of generating hydroelectric power until ‘
i ' 1897 when floods destroyed their works. _ThE'A1berta‘Irrigq--
o tion Company was reorganized and refinanced several times ‘
until it,became”Canada_Northwest Irrigation and Land Company
in 1896 at which time it successfully embarked‘on‘irrigation
projects on'the Lethbridge plains. '

2

E.A. Mitchener (1966), op. cit., p. 87,
3 26.

P.M. Saunder, op. cit., p..

—

1 o 4 R.F.P,.Bowman; op. cit

—

s PP. 9-12.
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They incorporated another company, the ATberta Railway and
Coal Company, in 1884 with Sir Alexander T. Galt as Presi-
dent and Elliot T Galt as Managing Director. These men

had the power to construct and operate a rai]way between

. Medicine Hat and the coaT mines on the Oldman R1ver Due‘-*

to Parliamentary -delay, 1t was the Northwest Coal and
Navigat1on Company that bu11t a narrow gauge raiTway in

1885 which was Tater known as the "Turkey Trail", ! The

\_company was granted more than a m1111on acres for the con-

struction of 180 mlles of rail ]ines The land was in N
aTternate sect1ons w1th1n Six m1Tes of either side of the
rai]road | They appeaTed for a grant in solid. bTocks of

alternate townsh1ps because ranch1ng, the pr1nc1pa1 1ndustry,

' requ1red Targe tracts of Tand ThlS request was granted 2

Later the ATberta RaiTway and Coal Company built a

.railway 11ne from Lethbr1dge to Coutts opening 1t to traff1e

ﬁin December 1890 "The land grant of about a m1111on acres

was made in respect of bu1Td1ng the ra1Troad from Med1c1ne

Hat. to Lethbrldge in 1885 and Lethbr1dge to Coutts 1n 1890.

The off1cia1 government pollcy after the enactment of
the North west Irr1gat1on Act was only to determlne the

feasib111ty of 1rrlgat10n, Teav1ng 1tskdevelopment to pri-

T Patrick Webb and Duane 0lson, The Turkey Tra11

, Newsletter No. 5 (Lethbr1dg Historical Soc1ety of KTberta,
3.

Hhoop -up Country Chapter,_November, 1974), p
2

—

A.A. -den Otter (June, 1975), op. cit., pp. 10-11.

3
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vate enterprise.] "The first Commissioner of Irrigation,

Colonel J.E. Dennis._caused surveys to be undertaken to

determine the feas1b111ty of utilizing the waters uf large

streams 1n Southern Alberta for irrigation. 2 Three'pro->

Jects which were located and surveyed in detail later became
the "Lethbridge Section" and the. "Nestern Section" of the

Canad1an Pac1f1c Ra11way Company S proJects The first

- used water from the St Mary and M11k R1vers whi]e the

latter utilized water from the Bow R1ver The third

.diverted water from the Bow R1ver south of Carse]and to the .
»reservo1r called "Lake McGregor". Unfortunately, the policy

.did not induce suff1c1ent cap1ta] and enough people to =

construct big 1rr1gat1on systems and co]ondze lands. 3

]

The success of - the ear]y Mormon settiers around

Cardston demonstrated the potent1a1 of 1rr1gat1on on the

_p]ains and encouraged Card and. John W. Taylor, the Church

President to purchase land for purposes of_1-_rr1gat1on.4
Sir A]eXander T. Galt inCorporated‘the Alberta Irrigation

Company for the'purpose of'constructing and operating irriga-

L Canada Department of the Interlor, Annual Report

1916. Sessional Paper No. 25, Part VII; Irrigation (Ottawa

~KingTs Printer, 1917), pp. 3- 21 prov1des a comprehensive

account of early 1rrlgat1on act1v1t1es on a large scale.

2. Canada Department of the Interlor, Annual Report,
1894 (Ottawa Queen’ s Pr1nter, 1895), pp. xvii-xx.

3

P.M. Sauder, op. cit., p. 33.

4

—

J.B. Hedges, op. cf':, PP. 171-172;.
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t1onvd1tches to assist'Mr Tay]or and his associates 1n
their colonizat1oh and irrigation enterprise. In 1896,
the company received a renewed charter to build an irriga-
tion-canalvto be completed within ten years. 'Galt and
Magrath then faced the difficultyfof raisfng‘ehough capita]
‘to 1mpjement the irrigation scheme. A complex series. of
events occurred simultaneously to'make‘the frrigation scheme
attractive.] Go]d~discoveries in South Afrfca reversed the
dec]ine in'wheatkprices-in America from 1893\onwards. Free
“Tand in the United States ranfout at about the same time

and settlers: started to look for land in the Canadian

Northwest. The agr1cu1tura1 outlook was bright in the i
Northwest because damages from ear]y frost»had been reduced
by the development of eariy matur1ng gra1n, moreover, dry
‘farming techn?ques had been successfu]ly 1ntroduced 1nto
the region. A]so wheat could then be sh1pped overseas more
._easily due to the recently deve]oped cha1n of e]evators,

wheat poo]s, railways and large grain ships which. made

-rapid transportat1on possvb]e The Canad1an government and
the Canadian Pac1f1c Ra11way~Company took advantage of thiss"
new era of opt1m1sm and. econom1c progress to strengthen
their imm;gration programmes and successfully attracted
1mmigrant5-from Britain, the United States and Europe. Due
_to the demand for land, the need for irrigation was h1gh-

- lighted by its proponents and the deve]opment of the North-

R

A.A. den Otter (1975), op. cit.,’p. 10.
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west once again attracted foreign financiers fina]ly making
/ irrigation in Southern Alberta a realfty
\\\\_ _ Other important factors are that 1n 1898, the Canadian

\\ - Pacific Ra11way offered a bonus of $100, 000 to the Alberta

. ) Rai]way and Irrigatjon,company to be earned according to

/ ‘ .’ e the number of sottler;\and the amodnt ‘of - traffic it gene-

v B rated.! Due to- difficulties entailed in estimating these
1tems. the bonus was changed into an outright grant of $5,000

paid each six months unt11 the total amount was paid In

addition, the Town of Lethbridge offered $30, 000 financia]
assistaﬁte to ensure de11very of water . for 1rr1gat1on of

20{000 acres Within a radius of ten miles from the centre'

of the town, 2 _
In the summer of ]897, the A]berta Ra11way and Irr1ga-

tion Company emp]oyed George G Anderson, an eminent irr1ga-»-

= tion eng1neer from Denver, Colorado to undertake a feasibie
lity study of an 1rrlgat1on system to serve the company s
lands, 3 The company contracted w1th the Mormons 1n April,
1898 to build its orig1n;1‘works on.an agreement by Which
they were pajd half their remuneration (rnc]ud1ng the hire
- of horses and equ1pment) in cash and the ba]ance in land at

$3 00 per acre with water rights, to a total of $75 000 and

]‘J.B. Hedges, gp,‘gltt, p. 173..

. ZeM sauder, op. cit., pp. 36-37.

 A.A. den Otter (1975), op. cit., p. 1o

EN
.
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July 12 and Magrath on July 25.
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25,000 aeres._ The* properties we t. be in two large tracts

with their centres twenty and thi.ty~fivevm11es_from‘Leth-‘

bridge, each supporting a hamlet of about fifty families

recruited by the Mormons !

- On August 26, 1898 work started on 115 miles of ca%af 2
The Alberta Irrigation Company was dissolved and reincorpo-"
rated as the Canadiah Northw:-t Irrigation Company while
work was jh progress..3 Nater-wasffurned in at the head.of

the canal an July 4, 1900 and reached fhe ditches of Leth;
‘fter

bridge‘town on September 4, 1900 The fo]]ow1ng year,

construction of 1aterals, water f1na11y reached Ster11ng on
4 ‘ _ _

ey
Apart from the Canadian Pac1f1c Ra11way, the A1berta
Railway and Irr1gat1on Company was the on]y one among the

various co]on1zat1on railways rece1v1ng land subs1d1es from

the Dom1n1on that vigorously pursued a policy. for the sale

and sett]ement of its ]ands.s_ It was not only a pioneer in

5
b

dirrigation development in Southern Alberta, but it was instru-

-

1 A History of the Mormon Church in Canada, p. 64

| See‘also P.M. Sauder, QR cit?, p. 34 and A.A. den Otter
~(June, 1975), op. cit., p. 284. L -

2.5 History of’the,Mormdh Church in Canada, p. 65.

3 A.A. den Otter (1975), op. cit., p. 15. "

* Ibid., p. 17. See also: P.M. Sauder, op. cit.,

p. 37 and J.B. Hedges, op. cit.,«p. 173,

5 J.B. Hedges, op..cit., p. 154,
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mental in locating Mormon settiement in that area
By 1915, the company had buflt 200 miles of maln and
secondary cana]s (exc]ud1ng laterals) at a cost of
$1,368,000.7 0f the 130,000 irrigable acres, only 75,000
acres were actually irrigated by 635 water. users They

paid an annual water rental or ma1ntenance charge of one

——— e

dol]ar per acre~ Irr1gab1e land was offered on liberal

terms for $8. 00 to $10.00 per acre with an 1nducement of

free use of the land for two years, but th1s failed to
'attract 1mm1grants 2 : _Q
‘ DeSplte the slow- rate of se111ng 1rr1gab1e lands, the
’ | l company 1nvested more money into the slugglsh Southerm>
| Alberta economy 3 In 1901 it assisted Jesse Knight in’

had achieved substantial resu]ts in land sett]ement - Hav-

rri ation to be successful, other companies were
4 .

follow. The Canadlan Pac1f1c Ra1]way took over .

the in erests of the Canad1an Northwest Irrlgat1on Company _

a Jarger port1on of 1ts Southern Alberta ho]d1ngs

'?> N e %‘. Both Pearce and Dennls left government emp]oyment to
1 ' i‘ ‘,\ . . .o . .

Y 1 Canada Department of the Interior (19&6),~gg.‘cit..

g L]
p
1

»g;J.B;.hedges,d&“‘ cft., P 174..
3 p.aA. den Otter (1975), Bp. cit., p. 19.

4 Ibid.

‘ xf1nanc1ng a sugar factory at Raymond By 1912 the company

| ' in 1912 and w1th1n a few years, the C.P.R. began to irrigate.
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work for the Canadian Pacific Railway. At that time it

was difficult to obtain adequate supplies of water for the

locomotives between Calgary and Medicine Hat. ~Pearce, Sir

William White, then General Superintendent of the C.P.R.,

.and Hi]liam'Cross,_Master Mechanic, Undertook a survey of -

sources of water.supply for s am enginesﬂalong the main-

L Pearce diScovered

»

line between Calgary and Medicine Hat.
that by damm1ng the Bow River near Bassano. the water*cou]d
be diverted to towers a]ong the railway tracks. A detailed
survey of the area revea]ed its irrigatipn potential - -and |
encouraged Pearce to advocate 1ts 1mp1ementat1on ‘At that

time. the C.P.R. was prepared to incur the great expense incia

~dental to irrigating the semi-arid lands and to develop the |

region to the point where its,volumebof’traffic would far

exceed that of any similar area in Western Canada.Z The

irrigation bTock was divided into the western; Eastern and
Central sections but due to topograph1ca1 d1ff1cu]t1es, the
Central sect1on was not deve]oped by the C.P. R 3L The com-
pany's expend1ture for the construct1on of the Nestern and
Eastern sections was over $20 m11]1on _ |

The Nestern sect1on was the first to be deve]oped

v‘,'n'.;;i_

1w, pearce (1919), op. cit., pp. 7-8.
ZOJ.B;jHedges, gg.fcit.,.p, 169.

. 3. ‘Details of the development of various sect1ons can
be found in various sources: Ibid., Chapters VII to X;
J.L. McDougall, o cit., pp. |33;142 Canada Department

of the Interior 9135 op. cit., pp. 3- 21,
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- o \ .
.By 1915, ‘the company had spent $4,287, 000 on censtruction
works. The project was comp]eted in 1920 The 1rrlgab1e
area was 223,000 acres. In 1915 there wereil 738 water
users paying 50 ceiits each per acre for water rental and
maintenance charges In 1919,g25 191 acres were 1rr1gated
in the mid-twenties, the annual 1rr1gated acreage ranged
- between 3 000 and 19,000 acres. However,: the averagegtotal
cropped area on land with water rights was 209, 000 acres
between ]924 and 1926. The reason for lack of patronage
| was that th stern sect1on covered an area in which aver-
age rainfa]] was highest and which therefore had the least
‘need for 1rr1gat10n The cana]s cou]d not be ma1nta1ned
out of the sma]l earn1ngs from the water rates so the pro-.
ject was turned over to the settlers as a corporat1on. the
Hestern»Irr1gat1on D1str1ct w1th a cash payment of $538 600
bejng made by the Canadian Pacific Ra11way

There were 67 water users in the Eastern section in
1915, each paying water rental charges of $1.25. per acre
with provision for. reductlon to 75 cents per acre prov1ded
they formed assoc1at10ns in the var1ous d1str1cts The,'
company had spent $9, 440 000 on the progect which covered
400,000 acres of 1rr1gab1e land, they had sold ]24 000 acres
of 1rr1gab1e land by 1924 and had 733 water users 1rr1gat1ng
73 000 acres. Between 19]8 and 1922, 1rr1gated acreage
varied from 24,500 to 93 »000 acres For the years 1923 to
1926 inc]us1ve the 1rr1gated acreage ranged between 43, 000

and 84,000 acres. o ) (
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'record high of 93,000 acres -~ Falling agr1cu1tura1 prices
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Fluctuat1ons in irrigated acreage were due to f]uctua-
tions 1n rainfa]] ‘Rainfall was except1ona11y high in 1923
causing 1rr1gated acreage to drop to 43,000 from its 1922

and ‘Tow rainfall in the late twenties and early thirties

led to nbearable financial losses wh1ch made the C. P R.

i

re]inqu1sh 1ts 1nterest in the Eastern section The railway

-transferred the 1rrigat1on works together with 1,233,812,

acres of land to the Eastern Irr1gat1on District in 1935

.and contributed $300,000 over a period of two years towards,

the»operating-expenses of the system.

: The A]berta Rallway and Irr1gat1on Company ho]d1ngs

"~ taken over by the C. P.R. in 1912 were operated as the

“Lethbridge Section" until 1946 when it was transferred to

'}the Goverament of Alberta with the payment of $100 000 1n‘

\

cash by the company 1 Th1s project became the Lethbr1dge

Northern Irr1gat1on District. At the time of the transfer

there were 940 water users and ‘the gross area covered by
water agreement was 114, 500 acres out of an est1mated 1rr1g-~
ab]e acreage of 163,405 acres.

Another company, Southern A]berta Land Company, planned

. an irr1gation system wh1ch ‘would use water from "Lake

McGregor“ reservo1r Of their land ho]d1ngs 153, 000 acres

- Were 1rrigab1e, but the company 1n1t1a11y p]anned to deve]op

‘, ‘\ \ - . . . .
N P.M. Sauder, “Irrigation in Southern Alberta: Vol
Im" Unpublished Report, Alberta Department of Agr1cu1ture,

,Edmon n, 1972), p. 351
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res and settle it before- embarking upon further

! The Canadian Government a551sted with

development
$354,684 against a mortgage of 30, 000 acres in 1914 but

the company could not raise the additional $800 000 to

- complete construction work - The work constructed up to

19l6 cost over $5 million, but the Southern Alberta Land

SCompany had been unable to 1rrigate any Tand.

Hithin five years, 1910- 1914, there had been two
extreme droughts in Southern Alberta and Southwest Saskatche-
wan.? The Provincial and Dominion ‘Governments endeavoured
to counteract the 51tuation with remedies to relieve actual
distress They also embarked upon long term water resource

planning that contemplated the fullest utilization of the

available water supply from the St. Mary, Milk, Belly and

*Haterton Rivers

The importance of irrigation in Southern Alberta had

been recognized by 1919, The demand for irrigation develop-ga

ment exceeded the respon51bility of the Dominion Government

These respon51bil1t1es con51sted of surveys which 1ncluded
site location and. de51gn of works \ However, the Dominion
Government was also being asked to either construct the

required works or materially assist in financing such con-

L Canada Department'of the Interior (1916), op. cit.,

PP. 7 and 11. - : : :
2 p M. sauder, (¥ol, ) op. cit., pp. 207-209, 21§

217 and 243-244. This reference accounts for the effect ‘

~of the drought and various actions taken



36

struction.. The Provincial Government was charged with the

responsibility of organizing the irrigation districts.

.raising money by se]ling bonds issued with land as security

and operating and. maintaining the works constructed on

cooperative plans.

Discounting initial 1ndiv1dua1 attempts, Southern

Alberta has experienced three dTStTnCt phases in 1ts irriga-'

tion development, each being motivated by. different inten—‘
tions,] The commerc1a] phase during which there was corpor-
ate involvement in establishing 1rrigation was experienced

between 1900 and 1920.. The district phase experienced

deve]opments based on community cooperation Irrigated

Tands are farmer owned and operate under the superv1s1on and

’guidance of the Prov1nc1a1 Govevnment ' The irrigation areas.

are administered by autonomous 1rrigation districts, now

,fourteen 1n number, set up by -the various Irrigation DTS-

trict Acts. This Tast phase dates back to the Second Noer

- War. . Both Prov1nc1a] and Federal Governments have shown

greater- concern 1n this phase and have accepted more

respon51b111ty 1n the development of water proJects and the

.Amaintenance of important irrigation structures

EarTy irrigation projects by companies were handi-

- capped by sTow settlement 2 Occa51ona1 wet years encouraged

- w R. Hanson, A T. Johnson, Wm. Mackenzie, D.L.

Paxman, C. Sibbald, "Report of the Irrigation Study. Committee'

to the Government of ATberta" (Submitted September 19, 1958)

N\

2

D.W. Hays, 0p. it.. pp. 117-118;_"

T ey —
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settlers to continue with-dry‘land farming. Moreoyer,
1rrigation was new and land values high. Farminglinythe

dry belt without irrigation caused soil drift1ng and soil

depletion 1ead1ng to farm abandonment in dry years Those"

abandoning farms moved to the 1rr1gat1on areas and to

northern areas

Aspects of Early Canadian Land'Policy
Canadlan 1and policy as 1t was related to the or1g1na1
Nonthwest Terr1tor1es was formu]ated at a t1me that the '
problems of expans1bn, transportatlon, and settlement were.
foremost R The desire for westward expans1on of the - Dominion

necessztated a transcont1nenta1 ra11way In Chester.Martin S

In the end both these prOJects and nat1onhood it-
self depended upon effective settlement; and the
function of the free-homestead system in that pro-
cess is -perhaps the most 1nterest1ng prob]em which
'surv1ves from the era. of Dom1n1on Lands'

In 1872, the f1rst Dom1n1on Lands Act came 1nto force‘
and the Free Homestead Act became law. Later,'a series of
regulat1ons and acts wh1ch 1ntroduced preemptions, pur-

chased homesteads, second homesteads, So]dier Sett]ement

Act Veteran s Land Act and the SchooIs Lands Act were

! cC. Martin, "Domin1on Lands" Po]r;x (Toronto

' McC]el]and and Stewart Ltd., T973), p. TT7.

2 Ibid., p. 140. |
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- for the original homestead

~the 160 acre homestead in many areas
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- passed. E : |

The homestead provisions a]iowed the head of a family .

.or any maie over eighteen years of age. e]igibility to one
quarter-section (160 acres)..more or less, with a fee of

ten dollars and residence requ1rements of three years among

other regu]ations for sa]e, lease and other forms of land

administration ! Free homesteads were al]owed within the

”‘ rai]way belt. Patents were 1ssued after fu]fi]]ing the

homestead duties on payment of ten dol](ﬁs. Again Martin

'notes that:

...the function of ‘the free homestead under these
‘.auspices seems to have at any cost to prov1de

as rapidly as 'possiblg a pioneer population in
Hestern Canada. 2 /

Preemption rights were granted for the reservatigp of ‘

an adJOining quarter- settion for purchase at a government

'kprice of three dol]ars per acre\/pon the issue of a patent

3

The Lands Act did not originﬁiiﬂ

'ally a]]ow for preemption but it was later observedﬁthat

_here'summer fa]]oW'was

necessary could not prosper. In eariy 1874, tHWerefore, pre-.-

'-emption was added to the free homestead regulations 4- The.

1 Canadian Pacific Railway, "Farming and Ranching in

_Nestern ‘Canada 1893," pp. . This reference provides

details of homestead regu]ations
A2 C.'Martin,»gB, cit., p. 143,
> - _

3 Ibid., pp. 143 and 163.

4 Ibid., pp. 157-161.

—————
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requirements of residence and cu]tivation were similar to

'those of the free homestead. [t further requ1red the home-

steader to cu]t1vate 50 acres 1‘ add1tion to h1s homestead

~duties. and to 11ve e1ther upon his homestead or his pre-

empt1on c1a1m for at Ieast six months in each of six subse--

,quarter sect1on

quent years to the date of entry to h1s homestead
The right of "purchased homestead" was - 1ntroduced for'
the benef1t of the sett]er who could not f1nd a contiguous\

T In such a s1tuat1on, he was to be a]]owed

. che pr1v11ege of hav1ng a preemption e]sewhere in. the form

.of a‘ purchased homestead" }‘ One th1rd of the governmer‘

price was pa1d before entry w1th the remainder to be paid

date of entry, ‘the cu1t1vat1on of 50 acres of "purchased

in five annua] 1nsta11ments The dut1es 1nc1uded res1dence
for six months in each of three years subsequent to the.
homestead" and the bu1]d1ng of a house va]ued at $300

The introduction of the "sécond homestead“ a]]owed
homesteaders to en]arge their ho]d1ngs through the purchase

of another - homestead. Th1s pr1v1]ege was restr1dted to

. those who had "proved" the1r or1gwna1 homesteads before

1925,

2 .

- Am aspect of the Domin1on Lands Act of 1872 was the

;prOV1s1on that set aside sect1on eleven and twenty n1ne in

each surveyed townsh1p as an endowment for public schoo]s

-

-V Ibid., p. T6a. e

% 1bid., p. 167.
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Figure‘Z.l)’]‘ Such Tands remained under Federal administra-
tion until the "Natural Resources Question"hwas settled in
'1930"- | |
The. Volunteer Bounty Act was 1ntroduced in 1908
Under its prov1s1ons, two adJo1n1ng quarter sections of
Dominion lands were granted w1thout fee to vo]unteers from

the South Afr1can war 3. They were, however, required to

perform the? usua] homestead dut1es ) The effective date for
]and Tocation expired on October 31, ]913 but unti]
December 31, 19]4 the grantee was authorized to receive
3500 in cash upon rel1nquish1ng h1s rights' nder the Vo]un-
teer Bounty Act. . o |

The Soldier Settlement Act for World War I veterans'
operated from 1917 until the transfer of natura] resourcesA
to. the province in 1930 It 'was an act to ass1st returned
so]diers in settllng upon the land through author1zat1on of
quarter sect1on homesteads The usual homestead duties
were maintained but no fee was charged The Veterans' Land

Act of ]942 for World war II veterans,.became the successor

1 1bid., <Chapter 6.

2 Ibid., Chapter 12 The Federa] Government cont1nued
to administer public lands after creat1ng the Provinces of
Alberta and Saskatchewan fdr the '‘purposes of the Dominion".
The paying of compensation to the Provincial Governmenhts

-and the transfer of adm1n1strat1ve powers of the public
lands in 1930 is what is referred to as the "Natural .
Resources Question", ' v .

Tt
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6 percent

4Federa]

S.A. 1955 C. ]42
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of the Soldier Settlement Act.'

In 1955, the Homestead Lease'Loan Act was introduced.

:The origina] act estab]1shed a fund of $1 m1llion out of

ﬁwhich a loan not exceeding $1 000 was granted to any one

borrower for clear1ng and breaking lands held under home -

2 The interest rate on the loan was 3 5 percent

'”;payable annually on current 1nsta11ments and 4.5 percent on

'overdue 1nsta11ments Loans were for any period not longer -

than ten years. After many revis1ons the Act authorized
loans not exceeding $2, 000 for the same purpose.3 Such
loans were payaﬁ?e in ten years with. 1nterest not exceeding

The Pra1r1e Farm. Rehab1]1tat1on Act was 1ntroduced in

1935 to provide for the rehab111tat10n of drought and 5011

drifting areas in ‘the Prov1nces of Man1toba, Saskatchewan

and Alberta. 4 Rehab111tat1on cons1sted of development and

Canada . Department of Agr1cu1ture, ECOnom1cs Branch
A r1cu1ture Legislation, Canada, 1969. Pub11cat1on
‘(Ottawa: C.D. J

L ]

2 Statutes of A]berta, questead Lease Loan Act,

3 Canada Department of Agr4cu1ture, Provincia] Agr1-
cultural Legislation in Western Canada, 1977, PubTication
No. 7278 (Regina: Economics Branch, Canada Department of
Agr1cu1ture 1971), p. 8. ‘ .

-

4 H. Buckley' and E. T1hany1. Canad1an Po11t1cs for
Rural Adjustment: A Study of the Economic Impact of A.R.D.A.
P.F.R.A,. and M.M.R.A. (Queen™s Printer, 1967), pp. 55-56,

71-73. Also: Canada Department of Agr1cu1ture, Econom1cs
Branch (1969), c1t., ‘Pp. 37-40. .
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promotion of systems. of farm pract1ce, tree cu]ture. water
. supply, 1rrigat10n, and land util1zation and settiement.
In Alberta, the programme led to greater improvement in the
irrigation facilities provtded‘thnough the St. Mary River
Project and the Bow River Project in 1938 and 1943, respecf
tive]y. '. h
In order to operate Canadian land po]1cy, surveys were ‘
-necessary. American westward expans1on had been piecemeal
due to a var1ety of baselines and numerous mer1dians upon

which surveys were based, but Canada had the advantage of -

g r”J-—T/// undertak1ng an’ 1ntegrated survey. A section of land was
) . v

‘fixed at 640 acres and a township at 36 sect1ons by an.
iOrder-1n-Counc11 on April 25, 1971, ! The Canadian system'
. numbered the ¢0wnsh1ps north from, the 1nternationa1 boundary
~as a base line runn1ng the ranges of townsh1ps East and
Hest (Figure 2. 1) 2 Thus the system started numbering from
the lower r1ght hand (Southeastern) corner of, the township.

Nrth approva] from both levels of government,»spec1a1 systems

-~ .
. BN
. -
.

- to conform to topograph1ca] or climatic conditions ‘were

5 devised for the C. P. R 's irr1gat1on lands. 3
b . ‘T- : o ,;*
; . . - w5 AW
! C. Martin, op. cit., p. 7. e . &\f
. ,1 » . - o A - o

1bid., pp. 18--‘19.

3 ‘ T

Ibid., p. 9. R .
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The Canadian Pacific Railway Landi
fGrants'and Policies

The Canadian Pac1fic Railway was bui]t under the

terms of_an agreement 51gned on October 21, ]880 The '\

Syndicate Contract, Es\gt was known, received Parliamentary '
1

approva] 1n-February 81. 1 She company received the rail-
way iines built by the government, a subsidy of $25 million
and a land grant of 25 miilion acres for bu11ding 2, 000

miles of railway ;The .company was aiiowed freedom from

| struction materiais, from taxes on unso]d iands in the
Northwest for twenty years and from. Dominion or Provinc1a1

taxation of the railway and rai]way property as wel] as

o

capita] stock of the eompany forever To guarantee against5

en@roachment by rivals, no competitive lines connecting

.with the HeStern United States were to be charted for a

period of twenty years

"~ The company s land grant entit]ement was the aiter-'

nate odd numbered sections within 24 miles on either side

——

1 J. B. Hedges, gp cit., pp. 24- 36 Also see: George
A Walker, "Canadian cific Land Grants" in Canadian
" Pacific, Facts and Fiqures, Edited by the Geheral Pu 511c1ty

Department (MontreaT: Canadian Pacific Foundation Library,
~1939), p. 147; and Canadian Pacific Railway.s"COnfederation
and the Canadian Pac1f1c," pp. 37-40. o o .

:'fl\\w?rate regu]ation until the annual return on capital expended
. in the construction of the railway reached 10 percent - The

government exempted the company from tariff duties on con-

&4
b4

T e g e
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o'f the railway. The land Subsidy hadlto be "Fafrly'f1t for
h set}lement". otherwise the company was not ob]igated to
receive 1t as part of the grant On the prairie, land
.shortages due to limited alternate sections adJoinIng the )
mainline were to be made up from other prairie lands between
P | the 49th and 57th para11els With the consent of the
government, the company could select lands in the a]ternate
sections extending back 24 miles on each side of any- branch
line or lines of railway to be located by the company
| In July 1894 Par11ament recogn1zed that 1rrigat1on
e : was necessary for ut111zat1on of lands 1n Southern A]berta
Par]iament also recognized that to 1nduce land and 1rr1ga~
tion deve]opment it was necessary to grant lands en b]oc
~ between Med1c1ne Hat and Crowfoot Cross1ng 1 On August -22,
1903,. 2,900,000 acres was granted in a compact b]ock as the
yIrrigatRQQ B]ock of the Canad1an Pac1f1c Ra1]way by an o
Order-in-Council (F1gure 2.2).
N © - The C.P.R. adopted p011c1es to he]p 1n the d1sp;:af//
of its land grants to permanent sett]ers 23 They tr1ed to
Iksel] to sett?ers who were w1111ng to cult1yate and other-

'R .
wise improve the land. In September 1881, their sale pPrice

“é; ! J.B. Hedges, ap.

‘ 2 Ibid,, Chapters VIII and IX. These references dis-
~scuss colonization policy -and the activities of the Depart-
ment of Natura] Resources ‘
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. \
- Canadian Pacific Lands in Southern Alberta
5 . Ty

Note: The diagonally-hatched areas are those ‘in which
- . ~the Railway, for the most part, owned the _—
altermate sections.- In the vertically- . Lo o
hatched areas, the Railways for the most . v i
part owned both the odd- and even-numbered - ‘ i
- sections. The large area thus hatched is s
~the Irrigation Block. '

.SOURCE: J.B. Hedges, Building the Canadian West: .

The Land and Colonization Policies of
the Canadian Pacific Railway (New York: _ ,
Russell and Russell, 19771), p. 170. .. N ..
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was $2.50 per acre regardless of quality or location. !

‘Their sa]e contracts required payment of one-sixth of the

purchase price in cash, with the remainder in five. equal
installments It was required of the purchaser to culti—

vate. sow and harvest a crop on three- fourths of the land

within four years - If a purchaser erected an approved type

of building on the land, his cu]tivation requirement was

. 4
reduced to one- ha]f of the area purchased - To attract

veach acre cultivated w1th1n the four year period. In the

event of non- compliance of the contract, a forfeiture c]ause

permitted the company to cancel the agreement and retain

- the land 1n the name of the company

The-C.P.R. impressed upon its agents that:

...the goa] of the company was the most complete
agricultural development of the irrigation b]ock
with the density of traffic which it was hoped,

;that would produce. 2 , NN ~

'To fu]fi]] this ambition the company tried severa] po]1c1es

to attract sett]ers Moreover, ‘as the largest private owner

of lands 1n the West, the company felt obliged to take a'

lead in ‘the promotion of 1mmigration to the prairies. 3. They

1 Ibid., pp. 67-68.

'z'lbid., p. 199.

————

3 Ibid., pp. 94-125. This reference contains details

of how the C.P.R. advertised the West. Other advertisements
directed to C.P.R. agents and prospective settlers were
printed in various C.P.R. publications

settlers the company a]]owed a rebate of $1. 25 per acre for




‘are examples of these a
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began their advert sing.campaigns in léSl Attractive
publications and mag ificient displays of. prairie products
were employed in the C mpaigns Figures 2.3, 2.4 and 2.5
ertisements. o
- Canada was aduertise as the bread basket of the
worldt By 1883, - their London (England) office advertised

regularlyfin 167 journals in Great Britain and 147 contin-

‘ental papers They organized speciatl lectures aided by

lantern slides Between 1883 and 1884, they supplied stands

of produce from the Northwest to thirty leading exhibitions

and agricultural shows In 1886, the company started pro-
moting immigration by organizing testimonials by settlers
in the Hest Also, they encouraged clergymen and other

notables to v151t Canada compliments of Canadian Pacific

>

so that they could be used as professional lecturers Faith
~in Canada was propagated 1n schools by offering prizes in

“'the tgzm of bound literature, “unseen readers" . By l894 B

the lravelling Exhibition Van had for some years carried

_Canada to the remotest corners of the British Isles Rail-

‘way Exhibition cars had become popular by the mid- eighties‘

in Eastern Canada The C.P.R. undertook at its own expense

to bring delegates of prospective settlers to western Canadaf

in order that .they’ might return home and report their
impressions to friends and neighbours In addition,'in'
l89l, the C. P R organized a., "return men" experiment and

sent 17 settlers to London (England) at company expense to

'share their experiences wyth pProspective immigrants The :

',‘

T T T S T SN Iy
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The Canadian Paclfic Raflvay bas foc sale 8,5m,000 acres of cholcs farm lands in Manitoba,
Saskatchewan, and Alberta.. - : .
Prices range from 25.00 to 315.00 per acre for lands suitable for mised fariming and geain growing
acooeding to quality and location. ’ '
160 acres, or ons quarter section of land at 310.00 per acce may be obtained for settlement upon
mk.l:g s cath payment of 8139.70. Interest only on the ouixanding purchase money is payable at
the of the first year. The balanoe of purchase money is payadle {n nine equal annual instalments ol
$300.00 #each, which include interest at 6 per cent. Purchasers wto do not unlectake to 29 into residence
upoa the land within one year from the date of purchase are reqoired to pay not less than one-sixth of
. ' the parchbase money down and tbe balance In five equal annua! instalments with interest at the rate of
N stz per cent. per annum., . - . .
N Thae valuable lands allotted (0 the Canada North-WWest Land Co, Ltd., are for sale at the office of
-For datalled prices, maps, and full particulars, apply to R
Coe o F. T. GRIFFIN,
C.P.R. Land Commissioner, Winnipeg, Man.

ALBERTA LANDS. ,
. This company is developing by means o! irrization thiee milion acres in the Bow River Valley of
Sunny Soutbern Alberta. ' Combinatlon farms are there obtainatle upon tecrcs within the reach of all: .
R r ) tbe lerigated portions raislig small fruits, alfalfa, and all graia, r-ct acd fodder crops; the non-irrieated
' lands producing winter wheat, cereals, ‘etc., besides proviling he worid's finest pasture. Splendid
! t:‘d good markets, low taxation, cheap living, alundance of waier, and the valley's unexcelled climate
, thousands to establish homes upon lts fer:ile lands. .
- A furtber two million acres, the greater portion of which is si:nated in Central Alberta, is now being-
offersd for sale at Jow prices and upon exceptionally advantageces terms. . :

For detalled information, mapl, and prices, apply to.

) ) : J. S. DENNIS, .

i . . . Manager, C.P.R. Imigatios and Land Interests’

) . : in Alberta and British Columbia, . : _ o ’

: » ) . ' Calgary, Alberta. o
TELEGRAPHS. -

. :l'h ulegnﬁh' :oy‘u‘m of the C.P.R. not only extends alcrz the entire leng:h of the railway, but also

[l

P off the lines of Raihway ia rbe Dominion of Canada. o ) .
The Commoercial Cabie Co. (ackay-Beanett Syste:n) gives the C.P.I. the most direct con- C
. . naction with Europe, Asia, and Africa. L ' . N L.
- Also In direct connection with the British Pacific Cable to Austraila, New Zealand, etc. > the

Gommercial Pacitic- Cable to the Hawaiian Islands, Phitppize Islands, China, and Japaa; and the
- Coemjmercial Havana Cable to Havana, etc, .

et ’ ] The Postal Telegraph Co. of New York and San Francisco enables tbe C.P.R. to reach ali

. important polats in the Unitédd States. . . ) .

! The Halilax-Bermuda' & Direct West Indies Cable Co. gives condection with Bermuda, ' N

i Jamalca, and points in the \West Indies. . . ’ :

. Direct ion with the Domialon Government Teiegraph line o the Yukon and points In

A mél;' of charges for Tel’é’z-l?ams is posted at all Telegraph OSces, and Is kept by all Sleeping and - .
» Porters, : . .
! ‘ o JAMES KENT, . L
Head Odice, Montreal. : Manager of Telegraphs. e o é

t . s

1" S _ B Figure 2.3 - = T

n
A .

: Canadian Pacific Advertisements

1

Note: Advertisements regarding lands in «
Western Canada, irrigated lands 'in ‘ i -
Southern Alberta and telegraph - TR B
facilities in Canada. -

© . . o

SOURCE: Canadian Pacific:Railway, "An Annot-
S ated Time Table of the Transcontinental

and Other Main Line Routes of the o | B
C.P.R." (1912), p. 104. ‘ : o .
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!
| Figure 2.4
Come to the Land of Plenty
SOﬁRCE: Canadiah_PaCific Railway, "Western
Canada: Manitoba, Saskatchewan, _
- L e Alberta: How to Reach It, How to I
g ' ' : L Obtain Lands, How to Make a Home" L ot
: . | . 77 (1906), p. 8. ’ ; o - ' oL
|
i
N ) I
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Prizres Awarded to Westewm Canada for
\W, Oats, Bariey, Alfalts apd Grasses

The winnings of 'Western .Canads at the Soil Products
Exposition at Denver were easily made. ‘The jist comprised
Wheat, Oats, Baney and Grasses, the most important being the
prizes for Whuzand Oats and sweep stake op Alfalfa. .

No less im than the splendid quality of We-temCanada s .
wheat othct grains, is the excellence of the cattle fed and

p fattened on the grasses of that country, A recent shipment

S ofcatuebocmazotoppedth market in that city for
quality and price.

LD Wee produced in 1915 eoethird ne much wheat
: ‘?u.n'.':mu-mamu:«.maooooo,ooo busbals,

% ¥ Canada in provortion to population has & greater exportable
us o( wheat this year than u:y Lgounu'y in tfhe Klurld. and at

present pnce-youunnmreou e revenge Or e producer.

lnmeuuhmu .“md u-ri‘:‘ sple gm . ex~

k for redoced
&d!‘:ﬂm"mm.d-{ pilway

Figure 2.5

—

" An Advert1sing Propaganda C1rcu1ated

in the Un1ted States

L3

, SOURCE Canada Department of the Interior, Annual
: ~Report 1915-1916, Sessional Paper No. ?5,
Il (Ottawa King's Pr1nter 1917), p. 75.

e
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~ need tor'farm'help prompted the company to start the
 "Harvesters ExcurSlon" in 1891. to carry workers to the
Hest without charge. "Home seekers“ and "land seekers"
'excursions were organized from 1887 as a. means of - educating"
Eastern farmers.about the attractions. of the West. Start-
ing in lBQS, the<C.P.R; conducted Editors' Excurs1ons
e through the Northwest at its own expense Editor1al Assoc1a-
'tions from M1nnesota, Wisconsin, and Pennsylvanla were on

the excursion in l898. l899 and 1906, respect1vely. In

e — —

1899, the National'Editorial Association of’the u.s. A. took
o - theitrip "The Canadian Land’Seekersl Certificate" ‘was |
introduced to ease the transportat1on problems of 1mmigrants _’
by granting them extremely low rates for mov1ng themselves . |
and’ the1r belong1ngs West : Aga1n for purposes’ of 1mmlgra- : |
tion promotion, the C.P. R acqu1red the Elder Dempster fleet_

of fourteen vessels in 1903 to help transport 1mm19rants

. 1 o : : S .
from overseas. o . S : e . . ‘:

_The company's policy of colonization was:expressed

throughhthelr Deyelopment Branch.and also_through the

" Department of Natural Reso'urc'es'2 'The Development Branch

undertook initial farmlng operatlons -- fencing, land pre-

parat1on, and seed1ng -- for the settler in certa1n cases

\

1 J.B. Hedges, gp pp l06 l07

? S.G. Porter, “The Department of Natural Resources."
in anadian Pacific, Facts and F1gures, Edited _by Genaral

PubJicity Department (Montreal: Canadian Pacific Foundation
L1brary,\l§39), pp. 155-156. . - S : ‘




- The "Extension of Settlement.Clubs“fpromoted by,the‘C,P;R. 3

- were seen by the Department of Natural Resources'as a way

'the payment of an 1nstallment, espec1ally dur1ng per1ods

_ The company developed demonstration farms w1th1n the 1rr1ga-

l'at Strathmore in 1905 It encouraged development of - an1mal o

vhusbandry by 1mport1ng h1gh grade- s1res ‘It conveyed Seed

- 53

" They organized the Assisted Settlement Plan in its various

- forms -- ready made farms and loans to settlers"

The - Department of Natural Resources was created 1n
l912 to adm1nister the land resources of the C.P.R. Dis-
trict representatives were appo1nted to replace d1str1ct
agents when 1t was realized in 19l3 that the agents were

good at sell1ng lands but not good at colonizing them.! -~ —

of_encooraging settlement of unoccupied lands in the neigh-
bourhood of settled areas The crop payment plan was intro-

duced to allow del1very of graTn to the company to replace - _M K

of severe economic cond1t1ons ~ The. company rev1ewed its

~repayment plan at var1ous t1mes, the most s1gn1f1cant intro-

'duct1ons be1ng the 20- year payment plan and the 34 year

amortizat1on plan ‘The COmpany had reallzed that agr1cul-

,tural development set the pace for 1ndustr1al development - o

so it act1vely promoted better agr1culture by seek1ng to
cooperate closely w1th all recogn1zed agr1cultural 1nst1tu-

tions and organ1zat1ons engaged 1n agr1cultural development

t1on block. Of special s1gn1f1cancé was the one developed

1

J.B. Hedges, op. cit., p. 271.

(?—*§ i‘ . ' \r" ' ' v. ' ) ;-.
&»J" o | - ' . : I
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-1onger for the fur trade
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-‘wheat suited to the environment from Kansas City to Southern

Alberta without charge to farmers

" Colonization and Land Companies

Apart from the government and the C.P.R., the Hudson'S'
Bay Company was the most’ 1mportant among colonization com-
panies in terms of Tand ho]d1ngs ’ The Dominion Government s
conv1ction that "the agricu1tura1 poSS1b111t1es of the
country were too great to admit of its being reserved any

w1 led to the Rupert's Land Act of

1868 which empowered the Dominion{GOVernment to purchase‘

~the terr1tory of the. Hudson 3 Bay cOmpany By the_terms'

- of- the surrender, the company cou]d

.claim in any townsh1p or district within the _
' fert11e belt in which.land is set out for settle-
-ment, grants of land not exceeding one-twentieth
of the land so set out. 3 L :
The Lands Act of 1872‘a110wed the'company}to.receive Section
8 in.each township;“Section 26 in each township whose number

was divisib]e by»five‘and the southern half and northwest

quarter of Sectlon 26 in-all other townsh1ps (F1gure 2.1).

On such terms, 6 313, 900 acres -passed to the company Land

‘grants were a]so g1ven to other ra1lway compan1es and land

~—

Ibid., pp.[4-5-;‘ and V.C. Fowke, op. cit., p. 142.

c. Martin, ~2 pp.“xixfoiii; 1-6.

3 -J.B. Hedges, op. 'gi_., p. 9.  }.
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»

and colonization compan1es were allowed to purchase lands
1 T —

. / S
This chapter has provided the historical background
necessary for the understanding of the economic and social
structure upon wh1ch the analyt1ca] part of the study is

based.




CHAPTER III
ECONOMIC ANALYSIS‘OF IRRIGATION
In a study such as this, the rationale for water and

land deve]opment schemes must ‘be understood In an attempt

.to provide such a background, this chapter expiains the'

nature of water as a resource, presents views on the obqec-.
tives of irrigation schemes, and discusses economic effici— ‘

‘ency of development proJects “In this_way, concepts and

procedures used 1a'the analyses.of water projects and \

~unresolved difficuities_associated.with them'are~reviewed.

'Hater as a Resource

s
- The 1nstitufiona1 and legal frameworks of soc1ety pro-

vide the ba51s for discu5510n.concerning the utiiization

'~of water as a resource. Water Taws deve]oped in an arid

: region shou]d be expected to differ from those evoived in

‘fhumid regions because of the need to so]ve the complicated

prob]em of conflicting ciaims to a limited supply of water ],~
Hater attracts great concer because at- times it is

i destructive and sometimes it is. beneficial 2 The functions

.] R T Ely and 6G.S. Hehrwein, Land ‘Economics (Madison,
Wisconsin: University of Wisconsin Press. 1964), . 351 -

Ibid.

5=




of water 1n plant growth,tirrigation. domestic, 1ndustrial

and urban utilization (all of ‘Wwhich reduce the voldEZ‘E}

alter the nature of the water). and 1ts use for fisheries.' )

1‘navigatlon, water power and recreation (whlch do not con-
sume or change to any apprec1able extent the substance of
water), are all beuefic1al aspects " Most of~these uses
~ conflict where water is relatively scarce ' Domestic and
"municipal uses usually take precedence over irrigat1on

Irrigation may deprive cit1es of water for industrlal pur-
.lposes, and it may reduce stream levels sufficlently to .
hampef“mav1gat1on It is for- the resolution of such con-,:
flicts that laws and inst1tut10ns ‘governing irrigation prac-
‘tices and other water resources laws -have - developed

One characteristic of water.resources is their great

Imobil1ty The processes of evaporation, transpirat1on and
precipitation l1nk the var1ous forms of water -- rivers,
lakes, ground water and so1l moisture -- in the hydﬂblog1c
cycle water alternates between liqu1d and vapour phases
but is not destroyed thus mak1ng it a resource that is
.Jcontinuously being replen1shed Each,form of-water use
affects the other uses This calls for a’ comprehensive
_approach to ngsearch plann1ng and the actual use of ﬁater'

resources . , - ‘ - '“';
A ) ' ’ ]

Kuznetsov and Lvov1ch state that water resources are).

related to elements of the env1ronment llke cldmate; 501TL

-

el
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vegetation and'bedroch 1 The state and volume of water
is, affeCted by climate mainly through such natural inter-
'Q mediaries as soil and vegetation. Conclusions to be drawn
~ from this are “that (l) blanning the.use of water requires
consideration of other natura}l e]ements .and (2) these e]e-
ments can be used to ipfluence the condition and vo]ume of

water

An assessment of Canada' 3 water resources based on

«v&‘

Ky

estimation of precipitation and run- off was undertaken by~
Cass Beggs 2 The study made projections of annual water
@ﬁmi- L . consumption for princ1pa1 regions of Canada for 1956 and

' at five-year intervals from 1960 to 1990 ‘ For the various
’ categories of use, projections for farm and irrigation use
o

'"f were highest in the Prairie Provinces - o S A

20 . : ‘
’ﬁk' : In anot;er study, an estimate was made that out of

. u.» ' the current ’gricu]tura] water withdrawals of 1@27 9

'; ‘ /‘ iﬁ{-‘h' million Gailons per day (mgd) for 1973, 1 231.7 mgd were

used for irrigation in Canada 3 The Prairie Provinces~

,xkl Ku;ﬂetsov and M. 1 .* Lvovich, "Multiple Use and
tion'@% Water Resources," Natural Résources of the
Inion o The s

Use and Renewal, Edited by W.A.D.
50" N H. Freeman Company, 1971),

5% e gs,ﬂ"water as a Basic Resouﬁ@b.? Regiona]i

(tﬂf>n§ﬁ- jn-Canada, Edited by R.R.. Krueger, .

genLy A, e Vos and N. Pearson (Toronto: ' Holt, e,
;;fm;«gr of Canada Ltd., 1970), p. 176 - :

>,
. ..’

hagEdy, rtment of the Enyironment Canada-water
'.j"gﬁ (& tawa Hignell Printing Ltd.. 19757, p. .Tis.




“yet the estimate of the former study 1ndicated the least ’,

share of 1rrigation water was 930 1 mgd in 1973. 1In 1971,

] +251, 019 acre-feet. of water were withdrawn to irrigate

‘622 140 acres in the Prair1e Provinces. In thaf’year,‘A
Alberta a]one 1rrigated 573,321 acres which was more than
50 percent of Canada's total irrigated acreage of 1,041, 160

acres. Hater w1thdrawa15 for irriga!ﬁon in Alberta thus

-

- constitute a substantial proportwon of national withdrawa]s

*

supply potentia] for the Pra1r1e Prov1nces !

Hater was once regarded as a free good ‘Thera is no o

: impehd1ng danger of running out of water But the s1tua-

¢
~tion of hav1ng enough water at all times and for a]l con-
ceivab]e uses no longer exisf&a The importance of water
to an economy is appreciat!d better in inverse relation to

its ava11ab111ty, qua11ty and quant1ty.?w As the demand for

"the products of watersheds -- 'power, water, {frigat1on, and -

J recreat1on --increases over time, var1ed po]lut1on effects ,»

are created and prob]ems of ¢ water qua]1ty management become

v.1mportant Water qua11ty prob]ems become mare common - as

L“industrial and urban deve]oped proceed Water, as a -

.resource, is moving into the rea]m of econom%t goods like

most other natural resources. One could therefore assume

P

L D Cass Beggs, gg p. 185« © - ;§\
. {1‘ bl
. - .

_“-'v. » . v

\"i;.

5 *? Q, Menz1es. "Hater Pollution 4n Canada by Drain- S
a5, z" Ain:Wdter: Selectel Readings, Edited by G
-3ﬂeTs n and M. Jdl TTambers (Toronto' Methuen Pub]icat ns, :
: 1969?‘ Chapter 12, pp. 213-233.0 _ " Lot
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that principles of p]anning-and eyaiuation applicable to
other natural rQ§ources can be app]ied to water without
modification. unfortunately this is not the case since

water possesses unique - characteristics which pose specTaP

probiems and make unusual demands .upon the tools and skills’

,of ana]ySis in all profe551dns concerned with water deve-
lopment and use. 1 | ‘ |
.s'f.f The peculiar nature of water calls for large invest-
- mbnts with lTong gestation periods that public rather than
prixefﬁ,agencies are usualﬂy ab]e tb undertake.2 Thel'

of value assum&( th&t quer pure competit1§n a]]

.behefit n'tach coasuﬁ%rLSpends on- a particular good until

Ll -

‘%he last do]lar'of putlay iyields exactly the same satis-
: g X

faction as the bastxﬂoliar spent on any other good Like--'

. wise, each prod@cer hires productive factors until the last

- doflar spent yields exactly a do]iar s worth of output.
The e]ement of "timef//or the cost of waiting. plays an
”importaet role in investment deCisions . The long‘period

-~ between costs and returnas: gives rise- to somerproblems; The

"1

5 Evaluation ih Planning for Water Resource .Development,"
- Natural Resources Journa], Vol 2 (December. ]962).~

pPpP. 446 447 . . , ’ v R &
. ) . S d' “

. 2 I. Burton,g"Invesgﬁent ChOices in Public Resource .
Deve]opment " in Water: Selected Readin s, Edited by J.6.
Nelson and M.J. Chambers (Todento: MetﬁuenAPublications,

1969), Chapter 18 p 296 +ibs
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nsumers and pnpduceraytry to maX1mize their own economic '

A.V. Kneese and K. c. Nob]e, "The Role of Economic
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probiem of financing creates the need to evaTuate the cost

of credit from d1fferent sources for different durations

A

Also the problem of reTat1ve prof1tabi]ity of a]ternative
1nvestments character1zed by streams of varying ‘cash out-
lays and receipts over time exists. In view of these pro-

blems, private producers shun an industry where product1on

~would be soc1a11y desirable becausn conditions.of cost and

demand are such that they cannot recover the full cost of
production‘k They regard productio. | Targe-scaTe output

such as irrigation deveTopment undesrrab]e because con-

~ Ssumers' overaTT willingness to pay is less than the cost

of product1dn The forego1ng reasons compe] governments
or quasi- government 1nst1tut1ons to undertake large lnvest;
ment proJects The soc1aT des1rab111ty of Targe‘proaects
led Rogers and Mann1ng to recommend the aTTocat1on of capi-

tal costs of 1rrigat10n lgpthe Eastern Irr1gation Distr1ct

“on the bas1s of distr1bution of net benefits -- 1rrigat1on

farmers, 1 percent Toca] area, 22 percent A]berta,r32.

percent, and Canada, 35 percent 1

" ' .‘. 4 ' . I N N @ .
Objectives of Irrigation Schemes | ) ) sy
i . . i ‘ » . - Ve

Loa A

‘ Irrigation projects are implemented on* some ocgésions

<

L W. B Rogers and T.W. “Manning, The Economic Benefits
and Costs of Irrigation in the Eastern Trrigation District

Iberta, erta .Irrigation Studies Vo ume V dmonton:
Kgricultura] EconomiCS«Department Univers1ty of ATberta,

.- | j
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to deal with short-run policy issues like providing food
in wartime, ‘assisting resettlement of returned servicemen

or solving unemployment problems Irrigation schemes and

other water resource projects are as a rule appraised

administratively and from physical and engineering points

of view without adequate reférence to economic analysis ]

-Attention is paid to the details of construction without

carefully con51der1ng all phases of the development To

define realistic obJectives. all: relevant disc1plines need

- to be 1ntegrated Although the prime’ purpose of providing

irrigation is to increase production, the objectives of a
sector should be guided by nation goals The ‘Economic

Counc1l of Canada has set out thd following national

economic ObJeCthES

1, Full employment l B ;

2. High rate of economic growth
3 Reasonable stability of rices,.
4. Viable balance of payments\ and’ T - dk'.
5, Equ1table distribution of rising 1ncomes.2’ "R-gy
.. : O.
1

A.R. Prest and R ‘Turvey, “"Cost- Benefit Analysis-

:,:A Survey," The Economic Journal, ¥ol. LXXV, No. 300

(December, T98? p. 68 ee also: J.C. Flinn,'"Estimat-

ing the Demand for water in Commercial Agriculture," ,
s.Yol. 19, No. 3

oven ber, | . ; an ammond, Benefit-Cost
Analysis and water'Pollution Control (Stanford: Food
esearc nstitute, Stanfor niversity Press, 1960). p. 3f.

2 Economi ™ ouncil of Canada, First Annual Review
Economic Goals for Canada to41970 (Ottawa ueen's Pr nter,

v
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Manning has observed that due to diversity of interest
vwithin groups in agriculture. within other groups associ-
ated with agriculture and among the various groups. it is
difficult to identify goals for agriculture that are differ- |
ent from the national goals ]- The objectives of. watershed
"poﬂicy cannot be divorced from those of other economic |
2‘ The Federal Task Force for Agriculture high- o

g
'

policies
lighted the importance of some basic national obJectives
in defining economic goals for Canadian agriculture and
reframed these as: _ | o |

1. Higher national incomes per - c%ﬁ*&a, and

2._ That all Canadians should _have at least a-minimum

(or specified) standard of liVing 3 )

Such expreSSions of obJectives are not different from

Flinn [3 documentation that:

Justification for the public investment in water
resources is often argued in terms of stimulating

— , Echm ,
o 11w, Manning,o"Economic Guidelines for Land and

v. Water Resource Use in Agriculture," Canadian Journal of
: _Agricultural Economics,. Vol XVII, No 3’(1969), p. I.

_ -2 S.V. Ciriacy wantrup, “Philosophy and Objectives .
.of Watershed Policy," in Economics' of Watershed Planning,
Edited by S.GQ. Tolley and F.E. R1ggs (Ames Iowa State a
_.University Press, 196l), Chapter l, P 4, L,
. ) A

.. 3 Canaza Department ‘of Agriculture, ““Economic Gnals ‘
- for Agricultuve “-Proceedings of the Canadian Agricultural

Congress (Oftau;, arc ' Pp-. . This is

the view expr igfby the I&sk Force pOSition paper which
‘later appeared’ dW.Federal T

in Canadian Agrjculture. if.-

Printer, Decem er,»_, . ﬁ:er 35 pp 28 32 ‘ _

’ k“j-‘ *..: E N *

‘J
: "t ~ ) : & . LI |
5ic12¥“+f

g -Seventies {Ottawa: Queen s

Jask Ferce on Agriculture, "Goals,"gu-
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or maintainfng economic growth, providing a means
. of _{income redisteibution, efficiency objectives
ﬂv,t.‘ann/or political motivations.]

Phillips and Schultz convey the same idea‘in their
statement that obJectives are expressed 'in terms of maximiz-
ing some quantity or value. usually national income or .
social welfare.2 Ciriacy Hantrup stated that "optimizing
is not and cannot be an actual policy objective" and that

‘the actual obJective of policy decisions involves successive

}incremental 1mprovements of the existing state of welfare. "3

Arrow has also indicated that a unique social welfare function‘

is an unlikely occurrence.g Operationally, therefore. in

‘dealing with public natural resource development and manage-.‘

ment, economists attempt to maximize net soc1a§ benefits 5

-

BN Flinn, ‘0p. git., p 3
2 W. E Phillips and H M. Schultz; "Public Decision‘
Guides for Water Resource Development in Western Canada" .

(Paper Presentkd to the Canadian Ag qicultural E nomics--
‘Society, Le bridge, Alberta, July, J97l) j@%ﬂ

- 3 ERA Ciriacy-Hantrup, op. cit, pp,'4;5,

- 4 K.J. Arrow, Social Choi e and IndiVidual Values 5

"(New York “John Hiley

: OnS, C.-, ’*.ppo .
‘ v ‘ a : ! I" ‘. A‘.‘ .
5 Jan Tinbergen, Sha ing the World Economy:’ lestions
Hfor an International Economic ' \ : Twentieth

entury ' p.
" Resource Conservation Economics and. Policies (Berkeley
niversity ~California, Div vision of Agricultural Sciences,
Agricultural Experiment Station, 1968), p. 230f.

Chapter 17 treats the problen exhaustively in terms

of conservation and distinguishes between theoretical refine-

-ment of -the formal definition of social optimum -- "The state

~-Which social net revenues are maximized over time"~-- and .
_practical goals which-g¥ves rise t® the practical criterion
of anrease in present total social net revenues ,

/,“'

ee a so " S.V. Ciriacy Hantrup, ,

Cm Y
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~

‘This is a workable procedure if a 51ngle va]ued objective
(e g., maximization of aggregate. net farm income) is adopted
: with restricted conditions out]ined 1 Phi]lips and Schuitz
o also recommend the 1dentif1cation of sub objectives ‘as the
“ok operationa] way of ach1ev1ng optimality through sub- optimiza-"'-o
tion 2 This approach may have its limitations but at- pre-
_.sent there is no ‘clear cut way to quantify non- pecuniary

utility.
It will be difficult to: determine an optima] Ievel

of water resource deve]opment due to comp]ex prob]ems'
unreso]ved by economists 3 However, both Ciriacy- Nantrup |
‘ hand Manning are of the opinion ‘that more iimited obJectives
vlike the fea ibi]ity of individua] water resource schemes
lend themse]ves to economic ana]ysis.4 Marglin accegts that
;,the prime objective,gf public water resoufce deve]opment is
. ~vthe maximization of natiohal we]faﬁgﬁkhowever, he agrees 1ts

' ‘operationa] value 1s difficult to assess. 5. He recognizes

T I Manning, of. cit., p. 6.

| s

H E Phiilips and W.M. Schu]tz. op. ci ey P.- 69.

31N Manning, op: ¢it., p. 7. o
4. cL : 4

S.V. Ciriacy Nantrup op. cit., p. 5.. See also:

T W. Manning, _ﬁ' cit s P. 7: "g. ’ o S ,
e

‘ 5 S-A. ‘Marglin,: Objectives of. Nater Resource Deveiop-
ment: A General Statement " in De51gE of Water-Resource ..
Systems: New Technique for Relating . conomic Ob ectives,

n ineering Analysis an GovernmentF anning, c1te 'y
ur Mass, et al. \
), Chapter 2, p 17. S |
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._the~possibility of defining.national»welfare as‘national

income. In such a situation the obJective of a river
development system then becomes maximization of the contri-

bution of the system to national income. Nhile this is

.ci'j :l_('

’ quantifiable, the implication conveyed in the idea is' )
unacceptable as a complete expression of the broad obJec-‘
‘tives. In the context of such a definition, non-economic
aspects of welfare are-not'only e%cluded but the definition-
also conveys the idea ‘that society is 1nd1fferent as to the f

. i)
recipient of the 1ncome generated by river development

: systems or that a des1rable distribution of gains: w1ll be

‘ made by measures unrelated to the manner in which the systs

is des1gned Assumption of social 1nd1fference embodies

an opinion that the marginal soc1al 51gnif1cance of income

\-5~is the same regardless of who receives it. But few would

share such opinion. | Should the sole- de51gn criterion be

the max1mizat1on of national 1ncome, then, a socially Optl-

l mal redistribution of systems generated income will take

"Place through . taxation and sub51dies that redistribute ’hflﬁb ,
k.income directly from one group‘to another 1 -
~ National welfare is not only the 51ze of economic
benefits but also accounts for\how “the benefits are to be‘

.'shared and the method of. shAring Marglin reiterates that

a single objective cannot be useful in view of the three- :

| 'dimensional nature of national welfare and suggests alterna-'

Ibid.

dtnstpvmroae



tive objectives which should be . adopted ~TheSe
(1) efficiency that expresses the obJective of imization .
of the economic benefit -- "efficiency net benefits" -- and
(2) an income redistribution method of sharing-that'satis-'
ifies the values of society -- "redistribution net bene-

' fitsy"]

Economic Efficiency of Development Projects

- Micro- and macroeconomic con51derations app]y to
irrigation act1v1ty re]ated to either a farming unit or
.a region.‘ Under microeconomic considerations, two types

of procedures may-be 1nvo]ved in marginal theory.

;.Unc0nstrained Maximization

.C.h _;/ : Unconstrained maximization 1nvo]ves a 51tuation w1th
unlimited capital for 1nvestment in irrigation equ1pment

-and other resources necessary for its use, e. 9., water,

]abour, 'ectrimty and fuel. Assuming unlimited funding,
| ’ ‘:which is very rare, investment in irrigation equxpment e
“;."‘ ,d i _" \should continue to the'point where the ]ast dol]ar expended
; 'results in a dol]ar return of output., An underlying assump- .

g%qxion is that the same condition is simultaneous]y true for .

N )
Lo ) N

A T C o oy

S 1 Ibid., p. 18. See-also: S A. Marglin, Discussion
¢« . 0on "Econ mics of Water Resource Use," Seventy-fourth Annual

Meeting of the American Economic Association, New York,
December 27-29, 1961, The American Economic Rev1ew, Vo]

LII, No. 2 (May, 1962), p. 469
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fo'r each'of the other ‘variabie kresources In this caSe.

diminishing returns to a- variable resource is the deter-

}mining factor, The cut of f point is where the associated

Amarginal value products are equal to the prices of the

résources. . o .

Constrained Max1mization

-

Constrained max1 ization represents a situation where
limited capital is available for 1nvestment in an 1rriga-

tion system " The criterion in this case gives ful] recogni-

~tion to other 1nvestment opportunities on the farm. It

imp]ies that investment in irrigation equipment and associ-
o ‘

ated inputs will be made only when its earning ability is’

~.greater than that of alternative opportunities S In such

a framework; limited capital 'should be a]]ocated to an
irrigation system ‘in such a way that equa} returns --
marginal vaide products -- are obtained from each of the
last dollar expenditures in 1rrigation\resource categories
In this case, the opportunity cost princ1ple is used*to
aJlocate investment to the highest earning opportunities'
on the farm SO, that equal marginal vﬁﬁue productivities for

ces per unit of marginal cost outlay w11} be obtained,

Benefit cost ana]ysis is aIso often. used as an effi-

.ciency criterion for project feasibiiity.' Economic anainis‘

of a project is composed of the cost of‘investment and the

s
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,the recognition given to internal

' like the rate of return, to offer measures of macroeconomtc .

\"qu@impaét and to make evide#* non-market components Of PUb1iC

internal rate of return.] Phil]i

is a measure of the relative "amp]i?&{ng power" of a pro- -

Ject, as the most general measure of economic effic1ency

to be used for the ranking of projects with any kind of '

2

time distribution of inputs and outputs. It can be . used

to rank a]ternatives in the order of their dollar “amplify-
ing power".‘ |
Investment dec1Sions may achieve the net benefit

objective of max1mizing economic growth by use of the S ~\;

‘internai rate of return criterion. Prest and Turvey pre-~

sent a suryey of cost-benefit ana1y51s and cite guide]ines

3

on the measuremQCt of benefits and‘costs. - The guidelines

attempt to make operational microeconomic dec151on criteria

D

. Costs and Benefits; (c) Ch01ce of Interest Rate, (d) Re]e- .
vant Constraints. , e :

23d
Fiier

“ L The ‘decision criterion compares the interna] rate
of return - with the coét of capital-interest rate.  The
internal rate of return is defined as’the rate of discount
which -makes the present value of the stream:of net benefits‘
equal to zero. See: 0.C. Herfindahl and A.V- Knesse,‘ v

| ~ _Economic Theory of Natumal Resources (Columbus, Ohio:

Charles E. Merril] Pub11sh1ng Company, A Bell and Howe]l
Company, 1974), p 198, - . .

© 'y E. phillips and W.M.- Schultz, op. cit., p. 73.
See also: 0 C. Herfindahl and A. V Knesse,,gg i .» p. 198,

’

[

3 A R. Prest and R. Turvey, . op. cit., PP 687~ 703

'Sbme relevant considerations under he main question are:

(a) Enumeration of Costs and. Benefits, (b) Valuation of .
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interest. ! Limitations exist in the use of the price
‘system to provide adequate quantitative measures of many
social benefits and costs. Inan attempt to overcome some
'.;‘of these problems, Ciriacy- wantrup discusses the issues

oA

and classifies them as follows. 2

la'iPrice Signals Do Not Exist'

. Pride signals do not exist when considering extra—

. market benefits and costs COIlective items not divisible

in consumption (like scenic values and flood control) and -
’\Rketable items divi51ble in consumption (like recreation K D
" facflities offe ed. b ublic reservoirs nd ublic hunti » |
e r yop a P ng . <://,d

and fis ing) are traditionally prov1ded free or nearly so.

Ihene-is—a\qgf:%to'airect attention towards K meaningful

" procedure of e luating extra- market benefits -and costs

Indirect use of market values through analysis of data on
‘:]_ - ' 'vfees, leases and real estate transactions and utilization ‘

’$§ - of data in physical units Tike man- days and questionnaire .

investigations to obtain values of traditional units of use

imay yield useful results. 3

Q

],iou;s; Phillips'and'N M’wSchultz, ga_ 21;

» p 74
SR v Ciriacy ~Waritrup (1961), cit.. p. 5f.

R 3 Some astudies in this direction have been ‘pursued in
A " : Alberta G.B."Parlby, Gull Lake Project: An Economic Feasibis
o ' lit ~Stud (Edmonton conomics Division, a Department

: gricu ture, l970), p...64 and. Appendices. and W.E. Phillips .
'and W.S. Péattison, "Moose Hunting Activity in. Alberta -Big Game ~-

‘Zone I: An Economic Study of Wildlife Management," A riculture
'_BulletinG(Edmonton The University of Alberta, Fall 19 751.. L

4'.:'-PP- Lo T

gf T
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2. Price Signals Not Received by Decision Makers
- but by Others -- Exfernalﬁties ' S .

I3

This aspect of. the malfunctioning of the price system
S C relates to the class of costs and benefits which aécrue to
persons other than the planning agent responsible for a , '
y f._' . - decision. In the absence of regulations. a. planning agent
| "is only interested in revenues that accrue to him and cost
which he must bear. He fails.to account for others ;>‘“°<§/—
affected by his dec1sions This leads to externalities
a or spill-over effects.‘ Therefore, the issue is the degree

““.,l . of accountability the sponsors are prepared to accept I; o

water resource economics it may be better discussed*as "offh

‘site and "1ndirect“ benefits and costs. Ciriacy wantrup :

expresses the opinion that the origin and incidence of

a e ;M N off site"lbenefits and costs can. be influenced through
Co A ' | _v#«
) property i tutions like resource law ahd taxation.]
_~'_-‘ f-"‘McKean proposes that originatorﬁ of public. investment pro-

l,jects should accgunt for external effe?:g-of their actions

‘where they alter the physical productio possibilities of

o . “’other producers or the satisfaction that consumers can get .

ff ".‘-. _f7f. wfrom given resources.2 ‘The price system does not fully , ﬁ, . {::
h account for the relations between upstreamsand downstream H

~-interests in- watershed planning such as the construction

a _S. V Ciriacy Hantrup (1961), gg cit.. p 8 | -fg

N
- : [ .
SR /‘

/ in Governme t throu. h -
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- :La,reserxoir upstream. Neither are upland and bottom-

o MEEL

i-land farmers adequately considered in land use planning
But Ciriacy uantrup contends that transfer items -are to be

e consider!d in benefit cost analysis since they are relevant ;}

3= A _z,
to pro&ect repayment'which implies cost sharing and financ-
ing 1 EHMII ovehedgrising from upstream and downstream

?“1 resource utilization may be corrected by internalizing the . -

_

is effects if the spill -over is concerned w1th 5 single agency
‘or otherWise providjn? compensation.z. . ,‘ R fp . |
: \\a.-' S | e - \ S Y
e Yer

1'.5‘ ’

3. Distortions of. thg Price SyStem ?,av_

O

The price syst-em ts” con51dered distorted when %arket ‘_ vt

rices do not correSpond to soc1al values Social institu-
.tions affect market prices through income distribution andiy
market organization.. when incope distribution that results"
inomarket prices diverges from income distribution con-a

sidered as the "1deal“; the situation is a departure from

. the Pareto optimum.‘ The effects of - monopoly, duopoly,

: i»-‘ 'fﬂ&- oli“bpoly and other divergeneies from pure competition are

ﬂbregarded as 1mpediments to the necessary conditions which ,'..%5;

o steer the economy towards a welfare optimum.3 As an example,
"i in suggr beet production, which enaoys governmgnt subSidy

s cfgfacy-uantwp uw)- @ st b 8.

¥

Prest and R.,fhryey, gg cit,, P 689&

‘ riacyolantrup-(lgsl), ~g.




and depends up irrigation such as occurs in Sduthern

. 'QAlbegkfi'farm

.]projétt; Additionally. the farm gate price for sugar\ -
sbeets cannot be used to determine part of the social bene-
'fits of additional irrigation development without subtract-
- ing* the social cost of the subsidy in order to ;emove the -
deistortion. vfn terms of pricing.‘a perfectly competitive -
: .stgfe cf qffaﬁrs is. the ideal g However,iin the real world o
."Eituation: many types of distortions, like over pricingfﬁ[ ,Qﬁ;ﬁ:
'labour during periods of unemployment make the achievement

tof perject competition 1mpractical Economists must take
cognizance of such distortions by adjusting the prices to

more accurately reflect social values where possible.a-Iﬁ*"g“

Y A ;" more difficult cases, reliance 6n existing prices*should be @

ey - 3
‘ L _rejected and the values shquld be tre!ted as extra marke .
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S . | : Introduction"
T purgpse Qf encouraging settiement 1n the sparsely - *

‘ populatedtareis o? So ro Alberta q; the turn of the oen- ' -
tury could be feiated . politica] and general economic» ;~
!l | .
condition;dkn“Canada at tﬂat time. Po]itica]ly, Canada‘Q; -
-~ ¥

wahted to estabyss permanent link between the East and -
the west A]so, Can a wanted to estab]isw its»sovereignty

3

3
. along the Canada- United Sta}eSQborder.‘*Natio:

S

- ‘
that time wasfdiretted toWards-encouraging emigrat§en gp: W .

Canada paréﬁcukariy ﬁ%stern Canada Nheat had’béen eét&-ﬂé;‘
: N &
b‘iished as an’ important crop and tts price&,that time was ‘

-ﬂi:

: & In add'i}i!g, a transcontinental rai'lway "@S bUﬁt "°t °"1-V *‘”&

Q:. because of’ economgc necessity. but also to he

.‘T,; ] R ] L
- ol " oy ¢ o Qi

.',‘
a

East and ’fh,e West, . T lT o oy

B RN % b ' 5
- .';* ~In the lﬁﬁm, fhe purppsé'ofxsettlemJ-iai“

‘ -

o "‘ATberta wagxig take advantage’of the production potentialg&nd ;“

. "‘d*‘;‘»

ensure We1iﬁdeveloped agricu]ture with a stabJe pop&lation

The expectation was to achieve agricu]tpral development ﬂ-”f-ﬂ -
"—ﬂ\,\ — e ke
through the provision of infrastructure that - would induce .

settlement The{efore. in- andlysing the factors affectinng

encouragtgg enough to. expand production acrd%s the prair$e§ ¢ -

";;?unify the 1 S ;

2 oiicy at ;},,I,

Southern ,.;vd'd
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‘ growth and change in a parﬁicylar soc§al system.g Economic - ﬁﬁ“

Ngandaincreasegxrur l‘net cash 1ncome which‘gcts»as a Q;imulus
' ¢ [se 0

'*‘towards,tndustggalization by prov1ding*markets for- off-farm

T :sities ho ensure khat agriculture performs its;mgltifarjous

.f(Oxford Oxford Univer ¥ y

f_ g (New York: CorneTT niversity Press, ; an

fmay be summartﬁéd as proVision of incr:

*labour to dhdustry, gsptributlpn towar&i capital formg?ion, )

75
seftl t in Southern Alberta. it is necessary to understand
the wplayed by agriiulture in the devel,opment process.

Economic develoﬁhant is defined by Meier as the pro-

.. cess whereby the re@l p%;acapita income of ‘a country

-increases over & loQg pedﬁod oﬁwtime.]f It involVes~the'

upward movehent ‘of the entire social system"" It is also

the fulfillment of "ideals of modernization It implies

development however, is. not total development but a com-)

‘ponent of national devel ent.;

‘t .

Agriculture s contr;pution to natlgﬂﬁﬂ development in

' } f :
the. early stages of Jeielopﬁgnt is well dpcument”,w

'»'and raw materials, agrioultﬁtal export earn ngsfﬂ&elease of ’ -y

. A - ‘\ ST

-qimputs and consumer goods 3 ‘&’ {lg » " r.~,71 S

. *&‘d ¢ L Q 3 f'»;l - Lhel » :
There ts need for the provi51on of‘some ba31c neces-f?

: . AN N
;}' o, N SR TR S
i 4—‘ i g S I AR . S

Gr.ﬂ Meier I?" n [ S .
» T . . ‘ T . K N » -A \ . *
2 J.u, Mellor, The Eoonomidf‘of Ac ricultureal Develo -~ﬁ

Southworth and Bruce F, -Joh
o ment and Economic" Growth (New
. )y C apter ' e

ston\ Agricultural -
York : N

i
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functions during the process of economiC“development : The”.'

R 1
o]

e - Hayami and Ruttam stress thatfthe capacity'oj"farmers
.p‘v' .

charq&teristics of the environment mainly dittate what |
éheae hecessities Shouid be. . ' '

. to r&?pond to the technicai and economic opportunities avail-

. o :
o8 able to shem . depends significantly on thexﬂ o of both . ~4¥.

"~ physicatl - 1nfrastructure and organizationa]\i‘; nstitutiona]

1

infrastructure Theysreiterate that "investments*in trans-

portation. communication, power, irrigation and related acti-¢
»
e vities are ‘a necessary precondition for economic growth. "2\

- Uniess these facilities are provided to a "critical’ minimum"
‘ ievei, the return to private economfbfactivity wil] be . B
insufficient to induce the 1nvestment necessary for s»s-' i. -

_ tained growth ‘ Recent empirical ressarcH h£§ d@hpnstrated

¢
. that human_gapital and technical inputs were dominant sources
L: s RS S
' 0 'thh 1n agrieukturai output in deveioped c%untries 3 = &

\ ¢ . : .‘ - ) r{ . .
B Y Ha i and V. W, Rpttan, A ricuiturai Deveio ment:
. An_Intérnatio al ‘Pers ective.(Baltimore, Maryland. TheJohns
opkins Press, . 19/T}, p. «~ Physical 1nfrastrd§%ure
refers to road§ wrhrai -electrificdtion, and irrigation. .WOrks.
PR Grganizationa] or institutional infrastructures are exten-
> sion education systems, disease and gest control organiza-
tfons, or quality control and/or cer ification. activities.
2 e e

*Ibid , P 279
7

w

3 Ibid. Q‘pp 86‘ 242 Smu:es of productivity\growth
w?re categorized as: (a) Rebource endowments -- incdude ori- .
nal land rescurce ‘endowments "and internal capital accufpula-  .*

- tion like land'rec1amation and: deveiopment ]ivestock inven- -
tor\ etc.; (b) Technical inputS'--,Jhe mechanical devices s
uvand “hiological and chemical. mater¥als purchased from the
industriai $ector; (c) Human capital -- broadly includes theg,;_.
education, skill, kgowledge *and4capacity embodied in a NI
-ecountry s popuiati L e S T




. In this study, gug to limited data. development was
quantified by studyih ettlement For purposes of analysis

vit was hypotheSIZed that irrigation development and railway
.construction in Southern ‘Alberta promoted settlement in |
that region . The model for ‘this thesis quantified human

;‘capital in terms of population growth ' Technical ihputs .
were represented by irrigated acreage and railway track

. “mileage., = . ; . |

The writer has taken the posi;ion that in Alberta,
;and Southern Al ‘ta in particular, various )overnment

'policies and. those of various colonization companies were

. instﬁ‘mental in establishing the. Tevel of settlement and

-agricultural product1v1ty pmesently attainable' Examination‘ '

-of these nolic1es indicate that not on‘g'was rapid settle-
) : -
1mportance but also }hatsﬁoth levels of

fgovernmen% gnd colonization co‘bahre;jﬁbrévdetermined to <

]
;

‘._i,build a'prosperous community in Southerg Agpertq? 2 ‘f_ Tiw

e . . . . .o . L . .
ARV I ' . o R . R
fata [

) - : . - = ‘e

et
- -

RPN,

Development of the Analytical Model ey
L3 o "A*|"'

Important fa’tors that influenced Qgricultural expan/- 3 v.
sion in Sod@ﬁ%rn Alberta had\staﬂ‘Fd tb emerge by the turn |
_ of the century ' Firstly.‘raiﬂway tranqurtation started in T‘A'
= . the-1880's and continued to expahd f several yea;s Ai'
| feature of the Canadian Pacific Railway‘s/tFansoontinental
T-lifhe was its location through Southern Alberta. The rail-_*d
g wdy traeks'?ﬂgfniﬁglberta Rajlwag and§1§§4ggtion COmpany
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L were preferable butgthose w1th suhgtantlal capital were also'

‘@

S

B

l\ l, :

tion facilttigs. Moder te acreages were belng 4rrlgated

e
by the turn of the centu y. There were wide varlations 1n

L s
RENE S PRI

Thiﬁdly. a steady fldw of 1mmigrants was encouraged
by the government and supported by var1ous organizations
notably, the Canadian Paciflc Railway COmpany They were)“y

the main source of Canadian labour supply and formed thet‘

human resource aspect of - the country $ developnent For.

.frontler development, persggs w1th agricd*%ural exp%rﬁence

\'

encouraged to homestead 1 Most of fhe imm1grants easily

adapted»to&thezr new eﬁV1ronmenfﬁf§d they adausted to chang-

7-
4(’. N . Kl (2.' .

1ng cond'lations oVer t'lme. ceee T T v L N R

. .
‘ . -, " "‘h*

% Some - faQtors which can(be subjected to economic analy-‘

sis can be isolated from the phys1cal and socio economic'
y

informat1on presented in this study They are as follows

e -

. o
e L
| - FAEtOFS'inffuenC{ng,Settlement'
in Southern Aiberts g
- ..~ K BN ; N v . .
P0P01ation- L. |

X

3_' ..The benef: § generated during the deve10p"“"

-D

SRLE ,B. Hedges f'f_g_ _1__/P~p\ 346
. ",' C . . R ’ " . .
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accrue to the population. The direct benefits are enJoyed
by the local population while the indirect benefits are |
- shared with the population in the district. region, pro-ﬁ
}-vince. and country.- The provision of infrastructure at a

place which hitherto was sparsely populated tends to

e Q‘ﬁﬁh. attract population The role played by population growth
;5? "";;‘““ in the development procesSsmay be conflicting 51nce it can
;;; 4; ‘ s serve bothvas a stimulus ;nd,as an impediment 1 In*Southern
- X Alberta it served the former role bm ooﬁtributing to mar-
fﬁ.élg‘; R r : f ket expan51on!?allow1ng spec1al1g&tion, economies of&scale
g;*bj,’f -and’ thq establishment of nemgeconomic aqtiv;ties‘ Sucg,a :
fhfjﬂf"" “pfavourable outcomp was possible because of x151ng“gconomdc
G?;i}_f3m{ - _7_ opportUpity in Canada as a“whdle, and expansion of settfe; ﬁﬁ
| tgag !ig | ahent. mrazﬁge regions é_lf?:if;-’én p; ;\ﬂ,'““-;tvg
e K -~ _ulation vaeiable qps d‘rived from the podfla~ .

e\relevant Census Divisqons as distussed in

@

* : | o ‘ - ‘ ; -~
R T ’ '5c:§§ter'l Although the%yariable is referred to in the
. E analy51s as representing Southern Albeoxa. it is actually
o R .
the- population of the irrigation‘bloek minus the population

~of Census Divisdpnws This procedure was adopte¢i51nce

%

= ing settlement in Censz’Division 6 _ %«;-'

v s

, A P. Thirlwall Growth and: Develo ment (London'
Macmillan Press, l972), pp. T ‘

v

.“Wa»kins, editars,‘f"'

TL‘Z‘Z'N}I. Easterbrdok and M
roaches to Ca

3f, {. :thf;:’

9,

QIS T A

2 ‘t\.': "I‘ui";v

R ‘lagrgéulture has not been the most important factor influenc-;
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z:y Population in’Southern Alberta increased steadily
” ﬂbﬁid 1922 and then declined between 1923 and 1926 For
v iv
) ,'\"thdéﬁditgn#er of. the study period, tﬁb‘populbtion of “the
v ’ AN
region increased steadily. _ S e
| N . | o
'Irrlgated Acreage L .
Irrigated acreage denotes the acreage that is actu- A

”_ly irrigated within the irrigaﬁle acreage., Initially,

year to year variation in’ 1rrigated acreage ‘mainly depends

upon the size of irrigable acreage made ready to receive

water. However, when a ‘project. 1s'fully completed farmer.,‘
- .' . . ..“\}-.

dec15'5n dictates the size of ireigated acreage except in

extreme situations where reservoir recharge is not sufficient

to supply all the water needed. 0bservatio‘ over the study ,J///

HPeriod shows - a. steady increaseibjfﬁhe area 1rrigated

e

Irrigation made greater_‘ nt pOSSible ~ As more f

‘farm lands were occupied in Alberta»there was increased

*?.%h' “\pressure to Settl% on lands in Southern Alberta although

these lands could not be farmedgbroperly unless irrigated - ;5
| ~Therefore, as more irrigable lamds were occupied irrigated )
t_‘-fy'- 'acreage increased. R é'f: | |
| The development of 1rrigation fnkAlbedE% is restricted
to the Irrigation Districts’in the . South‘Sask&ichewan River
iBasin (Figure l 2 &gﬁﬂestablishment of th:‘lrrigatﬂon

. Districts took more than fifty years. St Mary and Milk . l;

’ r".s
\

S » River Development w?s the first to be established 1n l899 \
. v The Bow River Development (Provincial) and the Ross . Creek . :EB
“ Ve . .- ) . - ‘ . . N ‘ . ) -...\ L. R - _At - ‘.'n\--.
\

_ L L e T
N S : = L S SIRAY

\\
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é - ' ': Irrigation DiStrict were the last to be‘established‘in
S - l§6l and 1949g'respectively Dates of establiShment of
other imbortant districts are Taber Irrigation District
1915 Eastern Irrigation District l904, and Lethbridge
Northern Irrigation District 1920. | i
- ; The total acreage irrigated ahnually grew from 505

.2

Py

gated: in 1940 was 395 000. Before then, th
| irrigated was 415,000 in 1937 “In l974.‘the'acreage irri-
g - gated was¢606 649. L S

- influence the acreage 1rrigated Detailed 1nformation on

g?g:" _ ;‘ ltﬁh | the grpuping of Irrigation Districts on the basis of land

;Li § '7"_ ”(l‘ use of thQ 1rrigated land is prov1ded’by Elgaard ] Due to
~EQ: ¥ ;i;f; : théﬁfa:t that a substantial portion of the land area inythe gf
i e o 1rrigation ‘block js uted for dryland farmlngsthere is great

divé’51ty of crop and_livestock enterprises in” the region

s " Grain, forages, oilsee and. specialty crops are. the main

L _ o cropping activities.\ Beef pr duction, dairying, swine' and

‘poultﬁy production are the. maJor livestock enterprises.‘_

' 'Sheep production occurs on a limited scale. aqf’

Irrigation affects agricultural production potentfal

Y.v-

RS

acres in 1911 to 637 000 acres in 1964. Thgracreage irri-\"

largest acreage

Crop requirement raLnfall and soil m01sture greatly '

D in the sense that 1t allows the introduction of crops whi}h
R o
__L‘ . IS . " e>'~ L . . .'.l: ~‘_ . .
. A : . ‘R . ] R : R B i 4 v “‘
TN -1 K; Elgaard "Pﬁbsent Status and Development of .
IR I{rigataon Agriculture in-Alberta," in Proceedin S of 4rr1- i
h gation Econom;cs Confereuce, Edited by W, Ma T .

o



cannot beagrozn/wfthout 1rrigat10n Introduction of 1rriga-
tion intdiduces a change in the cropping season by lengthen-

o king the se\so

The total‘effe t of 1rrigation, therefore, is to increasev
~agricu1tur¢i production The benefit of 1ncreased agricuT-

A turaT product1on is the ability to support a bigger popula- a0

“tion. So the viability of 1rrigat17n in Southern Alberta
1

Lt L o is seen as Qfmeans of supportlng a arger popu]ation than.-f
/%/«4\; _ ' can\naturally be poss1b]e o S . I

P | Railway Track M11e_ge o
‘ j _ The invent1on of the steam Tocomotive in 1829 made
A cheap transportat'ion poss1b1e and he'l.v ed to esinh the

-

atieth 1

2 _ econom?c Tife of - the n1net£enth and r1es~

‘ a/ depends upon

 <a good transportatjon network. Through the transfer 6f"

| The markéting ‘of goods and serv1ces

:.QOOdS from pTaze to place, a network of transportation

~nﬁ} o e systems~make§ os51b1e the establishment of central markets

_ and commod1ty prices. An exten51ve transportation system
"permits the extension of - the area of profitabTé*Prdﬂwn?&ontl”

‘for a g1ven market By Tower1ng the cost of production, an'
<

-~ :};-fe EXtenSHve transportat1on netwprk helps to- reduce the pr1ce 0 _jd

- .
. s
o -

o
B - rd - . .
v oo N . . -

R f,?f**“ RN 31/9&111p Lock11n, Egaﬁom1cs of TranSportatioh

(Homewoo 1 11nois Richara 5 I'rwin, :Tnc., 1972), -pp-. .




. ggv*sion of labour.

‘;r':

3éncqurages 1arge scal

| with Iarge scale _prod

A good system of transportation a]so
L
e production The- economies associated

uction resu]t 1n ]ower prices

\

o ;u The Efve]opment of large 1n1and cities 1s dependent B
on a good transportatlon network w1thout such sgstems of

trqnsportatlon qt wou]d be. d1fficu1t to supp]y food, especi—,
. ig‘ly perishabTe products, to large c1t1es Through Iarge-

scale production, terrrtor1a1 d1v151on of labour. and th@

.resu1t1ng exchange of

tranSportation serves

ST : The development

i)

. ) &
.o L found to be essentia]

1 Because of

co%ntry
N support the const?uct
. ;ggserved that:

" Even where rail

. .. . 1investment was

;. indirect,econom

: values, greater

yother enterpr1s
operat1on.

commod1t1es. ‘a reHable systemy
r"ﬂ

as. a st1mu1us to urbanizatroquﬂ’

of a transportatgﬁg system hf“::'#

i
to the economlc devePopment oﬂ_»‘. %
this, it 1s not only governments yio

ion of transport fac111t1es It is |

L . . \“ . . .--‘, . .. - t"',i';','

ways were built by private capi&a

o,ten mot1vated by expectations &f

ic gajns -- ‘appreciation of land R

profjtab1]4 ‘of agriculture and -

es -- rather han profits of *r 11%a%'
ST ' “%@‘“A_

SN Voo Y
-~ f;g The western Canad;an s1tuat1on was no different Wtth .
-‘)’xq. x*g ' >y ,f'. . . - PR ’

. 5" 4 =Y 3 \\ b ‘\ * <
oY 1bid, p. 15 _~ oo

: T e T T . TR TR 2]

¥ r - ' "A“. ..‘ "‘. N | " - S M7 ..ﬂ o . . \ .
. -;,‘g./"‘"'ﬂf_f". ' L *“,2 Ibid. ‘_, T _' ' :



o respect to Canada, Currie notes that°':

Throughout our transportation history we have. not
been able permanently to resolve the conflict

between preserving private enterprise and using
"public funds to carry out national objectives.-

e e +  Yet we have always been supp]ied with safe, effi-
R : . ‘cient and Tow cost service, _ v
. : ‘ ' v

It is reaTized from this observation that a good

system of transportation has been an 1mportant factor 1m

x the economic Tife of Canada\ RaiTway construction formed

o %;n integral part of the Cont\neration Scheme of 1867 2 It
R

as found that cheap, reliable year round transportation

4

} B gé&as essential if the coTonies 1n British North America werec
to be effectively bound together socia]ly, poTiticalTy, and

economically c T, .gj ¢ IR { KR
LE i ' . .

L "iiif‘ : The existing network of. railway Tines (Figure 1/1) ‘ L

. ;was started in the early 1880 s, The transcontinen a]

,efa;.railway, C. P R., reached Med1c1ne Hat in 1882rn Con%&;uction R

-a

gimwaségompleted in- 188$’ The’Northwest Coal and Navigation :”
Company bu11t a rai]way Tine on behalf Of the A]berta Ra1f*-‘

'--;way and CoaT Company 1n‘1885 Th1s ra11road COnnected

Med1c1ne Hat to Lethbridge | In December, ¥890 the Alb%;ta'-‘

' v .
‘.‘,, . . -\' - “a N . ,y_ .

. “ o o B
N . . T

RITW'R Currie, Economies of Qppadian Tgansp0rtation ST
.(Toronto. University of Tohonto Press,.19547, 27 e
R . . R , ’. ’ co N

3(I\Tberta Bureau of Statist1ss. %g cit. (\?54),

pp. -252-253;  and Alberta Bureau of Sta st?__}'ﬂlb taf”
:Industry and Resources (EdmOnton er,
,ppt 1T§&113 . ] : a-

- : .t /"
»w,o 2:




- -Qﬁd of railway track mileage in the study area were comp?led

4 . &

) Rlilway and Coal Company opened‘g railway Tine between ',
- Lethbridge and Coutts. Calgary was served with railway |
’ facilities in 1883 and in 1891 the C.P.R. extended Ats f o

. ‘,_ fb

.railway‘system to Edmonton.‘vf X 37§f

The development of railway trick mlleage in Alberta

.o

is shown 1n App\endlx A, Table Al m? appendix shéws RERE
fannual increments of railway trask mileege tn- Alberta as .a

whole. qu purposgg of this study, the amnual 1ncrements

(Appendlx A Table A 2). The cumuJat‘ie mileage resultlng

‘ “from this*compilation was used as the~var1able for railway-

l‘-

- track mi‘eagey-aAll tHe lines in~the study area are owned

‘by the C.P; k “1ther*th?009h orﬁplnal onstruction or R
- i "} E ‘s.-

‘;f acqudsdtio:”q,om other companies.-. * ~ g @; ‘g,n1.1 "IF‘”'

... The relationshlp between raflways and settlement ise
Mghnghted, by P |

o The plaée . 'lways in the settlement of western

. ‘Canadd 1s- axloma.ic. CWhile it would seem at R -
first sight,-as Di ackintosh “hasgbserved, that Tt
the railways 'folﬂRWed the settlen‘ra%her than pre- o'«
‘ceeded him':;, it is.more than liﬂely that "“in reality
\the.settler for the-most payt, merely: anticipated
the railway already ‘projected or:.under construction' L
Dieany event, whatever the. temporary relationship [’ﬁ o

len the fnontiersman and ‘the railway, -the. per-;, e

£ .relationship between the’ railway. and sound - .. o
B c settTemerft. i scarae{g to be. gainsaid e

‘ ;sor Chesterﬁhartln. _“‘;5j”f_¢i;;;

i e ‘“"9 to "edseS-~gi~ R I

Ia- e
. oo . .
. 2 s 0. o K]

. u‘;—
. "'1 ‘e ¥

'Tﬂﬂfljciguartin. gg cit.,‘pp 73 74 fi*‘f;';iifjﬁ'4f7:_‘,(j’ﬁ;
N : ,‘.t‘;.:"‘ ) - 1 i ‘.‘ _',.‘:“;"1( s : ,‘< .". N RERCIRT - ‘.\
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It was 'assumed that the settlement and development
of the country which had awaited the comin? of the
railway, would now go forward with a rush.

Therefore he implies that the railway hag a 1eading influ-

-ence in settlement and subsequent development. The

researcher's view in choosing the railway track mileage
as a variable is that substanftial land occuj .t“an occyrred
after the bqifET;g of.the rajlways but not before.

The railway track mileage exhibits th distinctive
patterh;. After the turn o¥ the century, it was char-
qgtekized by two.periods of growth, 1908 to 1914 and 1925
to 1930,~3ﬁaitwo periods of stagnation, viz. 1915 to 1924
and 1931 to- 1940. The First World War and the Depréssion
of the 1930's might havelg}verted investment away from rail-
way construction. </

On the assumption that after construction of the rail-
way lines in Southern Alberta there was delayed response in

settlement, the railway track mileage variable was lagged

for varying periods.

-d}her Yariables

The other variables used in the analysis were non-
quantifia61e. These qualitative variables were categorized
S »
according to their years of effectiveness. Thhs, with respect

to goverﬁmenta] and colonization company kglycies, the

] J.B. Hedges, op. cit., p. 71.



entire period of analysis was relevant. The effective
period for the rest of the dummy variables are: Canadian
Pacific Railway policies, 1911-1937; and the Prairie Farm

Rehabilitation Act, 1935-1940.

Expected Interrelationships

Increased demand for land and the gbvernment's desire

to settle lands closer to the American border necessitated

~settlement of the semi-arid regions in Southern Alberta.

Such settlement could not have taken place without the pro-
vision of irrigation. In making greater settlement possible,
irrigation activities he]ped to increase the population.
Therefore increases in irrigated acreage ultimately
increased population. A positive relationship therefore
exists between the two variablgs.

For ef;ective coPsideratioq of railway mileage, it
must be considered in terms:of its entire length between
two points. For this reason, mileages have been computed
to Calgary which serves as the northern link with the irriga-
tion block (Figure 1.1). When passing thr&ugh a semi-arid
area, the railway rendered those lands accessible thereby

increasing their eccneomic poténtia]. Th:/)ocation of the
r

rail lines therefore tended to increase rigated acreage.

The expansion of ra?]way track mileage rendered many\
places accessible, ensured communica-ic over a wider area,
and facilitated marketing of agricultural products and farm

inputs. It was expected that land acquisition would increase
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\

in the heighbourhood of railway lings. Homesteading result-
ing from this would eventually lead to increased population.
A positive relationship therefore exists between railway

track mileage and population. As a result, an increase in

‘railway track mileage will bfiassociated with an Increase

AN

in population.

The Model:

The background 1nformat1on presented enables the.

formu]at1on of a model in terms of sett]ement relationship

. .

with irrigated acreage and railway track mﬂeape )Four
additional variables in the form oP dummy variables ‘were
e

also considered s1mu]taneous1y with the quantitative vari-
ables. These variables are: various government po]ic%es,
va}ious Canadian Pacific Railway Company policies, the
policies of the Hudson Bay Company and other colonization
companies, and the Prairie Farm Rehabilitation Act. The
relationship is diagramatically represented by Figure 4.1.
Prairie Farm Rehabilitation Act has been categorized sépa-
rate1%>from government policies because items lTisted under
governmenrt policies were méin]y for land disposal while the
Prairie Fa-m Retacilitation Act sponsored programmes that
were.princ,pa1]y fér rehabilitation and readjustment.

In an attempt to test whether the factors mentioned
influenced settlement, regress1on mode]s(were deve]oped
A s1mp1e correlation matrix was used to provide a guide in

¢

I
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the model specification. Since it is necessary to have a
settled community before development can proceed, the model
considered the influence of various factors on the settle-

ment of Southern Alberta.

Xy, + B,X,, + U

Vit T Bo * ByXye t BpXpy * BaXgy * BgXy *+ Uy
.
Yor * Bo * BYXig t BpXpn b Bgly b BuXe, U,
: ~
( n=2,3, 4,5 or 6.:/ ‘
whera Y]t = populatjon, )
: : v
You .= “population,
t = timé, , -
n = effective lagging perioﬁ (in years),
X] = irrigated acreage,
X2 = vrailway track mileage, L
™\
X3 = Canadian Pacific Railway policieQT*
X4 = Prairie Farm Rehabilitation Act.

Data were collected for a 64 year per%od, 1911-1974,
But to make a ratidna] anylgysis, the period of study was
restricted to 30 years,»[911-1940. The purpose of the_ J
restriction was to eliminate the effects of possible ﬁth/—

/

<
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ences not considered in this study.]

1 ' ™~
Problems uf indeterminateness arise in the use of
models containing dummy variables. Solution of such esti-

mation problems requires the elimination of some variables,

the objective being the removal of perfect intercorrelation ~

2

among the wvariables. In this analysis, therefore, govern- / /"1

"/"
ment policies and colonization companies' policies were //§7§

eliminated to méke the solution determinate. The theory

supporting the models specified above is reviewed for

Y

clarification.

Theoretical Premises of the Analytical Mode]

A variable that moves in an orderly fashion with
respect to another variable may often be decomposed into
(1) a systematic partl which is some function of the latter

variable, and (2) a random part, the behavior of which is

unpredictdble. The model of normal linear regression has

often been used in the measurement of economic relationships. S

A simple linear regression model may be represented as: -

-

]-The discovery of oil in the late 1940's resulted
in increased explorations in Alberta and by the 1960's, oil
and gas influenced the economy of the Province more than
any other economic activity.

2 D.B. Suits, "Use of Dummy Variables in Regression
Equations," Journal of American Statistical Association
(December, 1957), p. §48; and W.G. Tobek, "Using Zero-0One ,
Variables with Time Se®ies Data in Regression Equations," \&
Journal of Farm Economics (November, 1963), pp. 818-819.

D



( Y = o + BX + U]

where Y = the dependent variable,
/a = unknown constant term (intercept),
© B = unknown constant (slope),
) X = the independent variable,
U = the unknown residual or error term.

1

The variable Y may thus be decomposed into (a + BX), the .
, systematié.part, and, U, its random part.

In most real life situations, a dependent variar
may bg related to more than one independent variable. T The
\\_,J , multiple Tinear regression mode]l wﬁich may be used in such

cases can therefore be written -as:

3 _ e
Y = Bo * ByXy * ByX, + é}xk + U
where Y = the independent variable or regressand,
\ ’ .
X. (i=1,2,...,k) = the k independent (or explana-
*:i' tory) variables or regressors,
By = wunknown constant (intercept),
. - |
! . SN J. Johnston, Econometric Methods (New Yorks McGraw-
_; * Hi11, 1972), pp. 9-117 % =
1 2

Ibid., p. 121; and also D.S. Huang, Regression and.
Econometric Methods (New York: John Wiley & Sons, 19707,

p. 76, supplemented with W. Phillips, Lecture Notes, Ag.
Ec. 416, University of Alberta, Edmonton, Fall, 1973,

Al
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B (i=1,2,...,k) = the unknown constants (slopes),

)

i U = the unknown residual. N

The Bi coefficients in the equation represent paf¥ia]
regr%ssion coefficients. FEach coefficient shows the amount
by which Y will change per unit change in Xi, alP other
things remaining constant. In this way, it is generally
implied that the variation in Y is systematically explain-
able by the part of Y that is répresented as (BO tOBXy
\BZXZ + ... Bka).and that the patf of Y not explained by
the X's is represented by U.

\for a sample of n obse;vations on the Y's and X's, we
may write for k variables:

!
4

L S T

AN

A complete description of this equation results in a sy§tem

of equations:]

1

J. Johnston, op. cit., p. 68.

C
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Bo * ByXyq * BpXgp ol 4 BXy L+ U,

Y2 = B * ByXpy * Xy t i+ BN, 4 U,

* lenl * 82Xn2 et kank * Un

n BO

The complete descriptive system may be represented com—{.'

pactly in matrix notation by the mddel:

whefe X is a matrix bf independent variables, y is a veétor
of dépendent varfabﬁes; B is a'vector of parameters and U
is a stocHastic vector.

CEstimation for the genéra1 linear model is based on
the fundamental Ehuss-Markov Theorem.2 It states ihat if
we have n observations, Yi, which are equal to known 1inear‘
functions of a numbgl/k, of unknown parameters, plus errors
which are uncorrelated, have expectation zéro, and have

2

variance ¢°, then the best linear unbiased estimates (BLUE)

s

\\l\lbid., b. 69.
2

Ibid., p. 23.
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of the parameters are given by the method of least s'quares

and the expectation of the sum of squares of‘deviatibns

from the regression divided by (n-k) is equal to o

2

Assumptions of the Classical Model N

1

\ The crucigl assumptions of the model are: "

1.

- »
There exists a linear functional relationship

betwe the dependent and the independent vari-

able Also, the true values of Y, the dependent

vayiable, and X;, the independent variables, are

/

noi appreciably different from their observed

values. )

The error terms, Ui,‘are normally distributed
variab]eg with zero expectation., E(U) = 0, and
constant variance 02. There is'no interdepend-
ence of the random errors.

The independent variables, Xi’ are composed of

a set of fixed(numbers. This means that in

repeated sampling, U must be independent of X

and the sole sourc variation.in the Y vector

is variations im the U vector with the result

that the properties of gstimates-jjd tests are
conditional upon X. The Xi are n

ent of each other but also of « qﬁd Bi'

1

¢

Ibid., pp. 122-123; also A.S. Goldberger, Econo-

metric Theory (New York: Wiley & Sons, 1964), p. 162.
b}

&

™~

only independ-
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4. The number of observations exceeds the number of

parameters to be estimated, i.e., X has rank

i

k < n.
Mention has been made of the inclusion of dummy vari-

abPes in the analytical model. At times it becomes necess-,

-

T

! ary to introduce dummy variables in a regress1on'h6qe1 ta}?ﬂ‘”\

capture the effects of qualitative attrlbutesiof an gcbnbm1c
SRR e “{,a

structure., ‘\i\
\\ ~U

Dummy variables:are useful when a reseércAEr be]tevés

N
o

that the explanatory variable is a step function\in form

~ and the break points are known.] The dummy variable tech-
nique introduces into a regression ana]ysistinformation *
contained in variab]es that are not conventiona1]y’quantifi-
able. When time series data are qua]1tat?¥e\1n nature and

the or1g1na] observat1ons can, be d1v1ded 1og1ca1]y into

two distinct classes, dummy variab]es can appropriately be

applied in regyession equations.2 Such situations may @&

‘#\ arise from a< istinct institutional or structyra] changeJ
such as 1ntroauction of a policy measure in one period and
* its.-withdrawal/Sin ano her;» The té mmy variables"
usually.conpotes "zero-one" variables where a criterion’
yhich i;zmgt_is scored e and otherwise\ zero. An obvious
\Put crucial point is that dorrect demarcation between the

Cy
: T A.s. Goldberger, op. cit., §. 218. /;

-

2 W.G. Tomek,'gR. cit., p. 814,
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“ .
mufua]]y exclusive classes is of paramount importance.
In tribute to tﬁe use of dummy yariab]es, Suits
comments that: - ’
There is nothing artificial about such variables;

indeed, in a fundamental sense they are more pro-
perly scaled than Lnnventigna]]y measured variables.!

The implication is that dummy va:}ables are able to esta-
blish a bettér proportion/between variables than quantita-
tive variables. He pofnts out that if regressjon analysis
provides an estimate of a-depenqen‘va;iable,dt must be
noted that where a curvatureﬂ&ccurs in estimation, linear
regression results are biased. Under such situations, un-
biased estimates are obtained by par?itioning the scale of
a conventionally measured egriab]e into intervals and defin-
ing a set of iummy va#iab]es 6ﬁ'ﬁhem because the regression
coefficients of the dummy variables conform to any curva- -y
ture that is present.’ ' -~

The dummy variab{e techniqde'was uged in this research

to help evaluate the qualitative policy variables bertinent

to this study.

; : ~ ~
' D-B. Suits, op. cit., p. 551. -
2 Ibid. s




CHAPTER V

-

RESULTS OF EMPIRICAL ANALYSIS

The factors affecting sett]ement’in Southe Alberta
have been discussed in preceding chapters. Empirical
results of the analytical model formulated in Chapter 1V
are presented and discussed in th1s <hapter.

N\In cons1der1ng the settlement of Southern Alberta,
popu]at1on was se]ected as a measure of settlement. From
the model, other factors that may relate to this measure
of settlement are irrigated acreage, railway track mileage,
Canadian Pacific Railway policies and the Prairie Farm
Rehabilitation Act.

A simple Forre]atipn of factors influencing settle-
ment in Southern Alberta is presented in Table 5.1. The
correlation coefficient, r, for irrigated acreage was 0.908,
while that for railway track mileage was 0.905. The vari-
able for Prairie Farm Rehabilitation Act yielded a correla-
tion coefficient of 0.559. The Canadian Pacific Railway
policies variable showed a corre]at1on coeff1c1ent of -0.39,
The results indicate that there is some association between
population ang\fhe independent variables mentioned here.

Testing tHe results With Fisher's Z-transformation

«s?

indicated that when using population as a measure of settle-

98
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TABLE 5.1

.SIMPLE CORRELATION OF FACTORS INFLUENCING
‘SETTLEMENT IN SOUTHERN ALBERTA

Factors X, X2 X3 X4 Y
'7ux]k_v'v  ‘1 754 -.429 649 .908***
X . -.293 . 440 .908***
Xs ' B 1 -.666 -.390™""
Xg 'J», “ ' 1 .559%*
) Y 1
| Y =‘NPopu1atibn;
N qu‘:vjlrr1gated égreage
Xé =" Ra11way track m?1eage
. X3 = Capaddan Pacific‘Rai1way policies.

>
1

“ Prairie Farm Rehabi}itatioh Act.

jIn all cases in the tables, one asterisk (*) will
imply significance at the 10 oercont lTevel, two asterisks
(**) wi show significance at the 5 percent level, and
three asterwsks (***) will indicate significance at the
1 percent Tevel.
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ment, all the independent variables, except Canadian
Pacific Railway policies, were significant at the 99 per-
cent level. The values of the correlat1on coefficient are
too qreat to have come by chance from an uncorrelated popu-
1at1on.r The simple correlation results revealed that the
dependent variable could be preQ‘ited by more than one
independent variable. Multiple regression proc@dures are
therefort employed in the analysis.

The purpose of the correlation matrix Shown in Table
5.1 is twofold. Firstly, it he]ps in the se]eFt1on of
variables to be included «in the mode]s used for est1mat10n
The variables most P]ose]y associated with the dependent
variable are obviously selected. The second purﬁose'of the -
Correlation matrix is to make evident any trace of multi.-
co]]ineari%y. Mu]tico]linearify oceurs when some or all
the explanatory variables are hjghiy collinear or perfectly"
cpllinear.]' A consequence of multicollinearity is that 7t
becomeé difficult to disentangle tHe relative inf]uence;
of the various independent variables. 1fn the presence of
high eorre1ation between two irdependent variables, it is
not advisable to use both variable in the same equat1on
One vartable can serve as a sihnii-ite for the other.

Results of stepwise regrc.  on are shown in Table 5.2.

The equation represents a situation where the model seeks

1 J. Johnston, op. cit., p. 160.
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model Y = B, + B X] + 82X2

cent of the unexp]éihed variation in settlement\ was

102

to e?p]ain settlement in Southern Alberta in terms of irri-
gated acreage and railway track mileage. The equation was
the best, among 3evera] trials involving lagging railway
track mileage to explain the relationship between the
dependent variable and the independgnt ariables. None
of the lag models gave appreciably better results. e
final selection was based on statistical criteria re[?ting
to the coefficient of determination (RZL, the F-ratio (F),
the standard error of the regression coefficients, the
Student-t distribution (t) and the Durb¥n-Watson statistic
(DW).

The results presented in Table 5.2 show that in the

+ Ut’ irrigated acréage (X])

1 0 1

t t t
and railway track mileage (X2) explained a high percentage
of the variation in settlement. The value of the coeffi-
cient of determination (RZ) was P4 percent.. Before the
railway track mi]gége (X2) was {ntrodﬁced into the stebwise
regression, irrigéted acreage (X]) accounted for 83 percent

of‘the variation in settlement. With the addition of rail-

way track mi]eage*(Xej to the regressioh equatTfn, 11 per-

explained by the railway track mileage variable. There
was a high intercorrelation between irrigated acreage (X])
and railway track mileage (X2) as shown in Table 5.1. The

correlation coefficients of these variables were almost

——
,.——'/

equal, being 0.908 and 0.905, respectively. In simple

regression analysis would be expected tHat tts/épeffi—

\\\
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cients of determination for the two variables would not.
differ appreciably. The difference in the values of the

coefficients of determination reported here resulted from

the use the stepwise regression procedure. Since the

ise regression introduced the irrigated acreage (X])

ble

into the solution first, that variable %ﬁ?&able

way tratk mileage (Xz).‘ These results indicate that

with populatlon as a measure of settlement, irrigated acre-
age and railway trdck m11eaq$ Jointly explained 94 pergent
of the variation i setg}ernf/)n Southern Alberta.
' Rz, the coefficient of determinatfon is a statistic
that measures concom1tgnt covariation between the ﬂgpendent
var1ab1e and the set of independent variables. Tﬁnxcamputed
value of the RZ was high which implies "that a high propor-
tion of the total variation in the dependent variable was
statistically explained by the 11near re]at1on

Further ana]ys1s was carried out by 1ncorporat1ng
two dummy variables, Canadian Pacific Railway policies (X3)
and Prairie Farm Rehabilitation Act (X4); into the equation.
The resulting stepwise,regress{on did not improve the coeffj-
cient of Heterminat{;n’appreciab]y. While Canadfan Pacific
Railway poficies (X3) contributed only 0.03 percent to the
explanation of the variation in settlement, PrairievFarm
Rehabilitation Act (X4) contributed 0.05 percent.

The F-test was applied to the results by comparing
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the critical F-value with the calculated F-value for the
various equations. The test showed the level of confidence
that can be placed in the independent variables which seek
to explain the variability of the depeﬁdeht variable.1 The
null and the alternative hypotheses were tested: . »

H.: R2 = 0: That the model does not explain a signi-

0
ficant amount of the varigtion in the dependent variabae,
» ) ' .,
or that the specified econometric model is not useful in
representing the economic experience under consideration.

H R2 # 0: That the special model is somewhat use-

1
ful in representing the variation in the dependent-variable.

In all equations, the calculated F-value exceeded the
critical F-value and the null hypothesis Qas rejected. The‘
results are significant so the specified model is useful
since it fits the data measuring the historical experience
under considgration.

The legitimacy of including certain variables in the
equation was confirmed through the t-test. The test indic-
ates the level of significance of the individual regression
coefficients in an equation. Stepwise regression results
showed that in the equation reported here, fhe regression

coefficients for irrigated acreage (X]) and railway track

mileage (XZ) were significant et,the 99 pércent confidence

|
A
\

1 J. KXmenta, Eﬁements of Econometrics (New York:

Macmillan Company, 1977), p. 367. The F-statistic is cal-
culated from the ratio of the explained variance to the
unexplained variance.

=< 54!’&\&%!4’1-3.36‘9 PO R T TR LSRN, o % - RUA (T3 IV RIS T
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level. Their fespective t-values were 7,17, and 7.00
while the critical t-value is t{0.01; 27) ;‘2.473 for one
tail test. Thus evidence has been adduced to justify the
inclusion of irrigated acreage and rai]Way track mileage
in the equation. In terms of the regresé{dn coefficients,
it may bélstated that a change of one in railway track
mileage was associateq with a change of‘39 in population,
and.a change of 100 in irrigated acreage was associa§ed
with a change bf 4.5 in population,. :

The extension of the analysis to include the dummy
variables did notd;ro:e worthwhi]e. In this analysis the
t-values for 1}rigated acreage (X]), railway track mileage

(X2), Canadian Pacific Railway policies (X3), and Prairie

Farm Rehabilitation Act (X4) were 5,94, 6.73 -0.53, and-
>

'-0.43, respectively. Here again, the first twdﬁvariables,

X] and X2, were significant at the 99 percent confidence
levelT The critical t-value is t(0.01; 25) = 2.485. The
regression coefficients of the last two-variables, X3 and
X4, were not significant. This rg§u1t does not support

the inclusion of X, and X, in the equation. The implication
of the result is that it is difficult in the long run to

quantify policy measures deemed to have influenced settle-

‘ment in Southern Alberta.

The signs of the regression coefficients for both
ted acreage (X]) and railway track mileage (X2) were
ent with expected economic interpretation. A priori

reasoning indicated that as settlement proceeded and popu-

R

.
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lation increased demand for irrigated lands would increase
and lead to further settlement. With respect to railway
track mileage (XZ)’ the positive sign was expected since

expansion of railway track mileage would 5ehder many places

:
"accessible, ensure communiéation over a wider radius and
facilitate marketing of agrécu]tura] products aﬁd farm
inputs. This should lead to greater land acquisition in
the neighbourhood of railway lines. Settlement resulting
from this will eventually lead to increased population.

The Durbin-watson test was utilized to test whélher
or not the disturbances are significantly autocorrelated.
Autocorrelation exists when the disturbance terms of differ-
ent observations are dependent on each other. Such depend-
ency may be reflected in the corre]ati%n of error terms with
themse]f%s in preceeding or subsequent observations.

The null hypothesis for the test is that the random
errors-of the explanatory variables are not corre]ated --

H.: Cov(e ) = 0. The alternative hypothesis is that

0 t “te]
“positive first order autocorrelation exists -- H]:-Cov

The calculated Durbin-Watson statistic was compared
with the upper (du) and lower (dL) critical values for d
from the Durbin-watSOn d-st2* <tijc table. Various authdrs

have formulated a guide ¢ w conclusions could be

arrived at using the Durcin- n test based on residua]s
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. .
from regression analysis.

=

S

clusive evidence of autocorrelation at the 5 percent 1

Value of. Calculated d Conclusion
If d < dL | Positive autocorrela-
. tion. Reject hypothesis

of non-autocorrelated u;
accept the alternate
~ hypothesis.
. o

~

If d d v« .\ Test is i Tus i
f < d < u ‘ - est is inconclusive.

If du <d< (4 -d) No autocorrelation.
u Accept null hypothesis.

Negative autocorrelation.

In the equation reported in Table 5.2, there was inco

el.

The critical values are dL = 1.28 and du = 1.57. However,

at the 1 percent level, negative autocorrelation exists, the

critical va]ues>be1ng 1.07 for d_ and 1.34 for d

This is >

further justification for the acceptance of the equation.

that i

explai

In conc]uéion, the multiple regression results show
rrigated acreage and railway track mileage help to

n variatione in the settlement of Southern Alberta.

>

0. Johnston, op. cit., p. 2525 and J.L. Murphy,

Introductory Econometrics (Homewood, I1linois: Richard D.

Irwin,

Inc., 1973), p. 373.

—— -
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‘\\ On the premise that there was delayed response in
settlement after railway lines were built in Southern
Alberta, a sensitivityvanalysis was undertaken by lagging
the railway track mileage variable, X2, over two, three,
four, five, and six years jn various equations. The results
of the analysis are shown in Appendix B, Table B.1. Results
from this analysis did not improve the expectatipn appreci-
ab]y.l A discussion of the results relating to the lag model

can be found in Appendix B.



N~ "CHRRTER VI &

( SUMMARY, CONCLUSIONS AND IMPLICATIONS

\\ Summary and Conclusions

The research reported in this thegis traced the
historical deve]opmeng of irrigation and its role in the
settlement of Souther& Alberta. Canadian land and water
policies that influenced agricultural settlement in
Southern A]bérta were also examined. A regression model o
was developed to help identify the important v%;iables
that influenced settlement in Southern A]berta and que
agricultural deve]opment possible.

The multiple linear regression fechﬁique w3s utilized
to determine the relationship between the dependént vari-
able settlement, as measured by population, and the independ-
ent variables which were irrigated acreage, Canadian Pacific
Railway policies, Prairie Farm Rehabilita®ion Act and rail-. <
way track mi]eagé For further ana1y51s the railway track
mileage variable was 1agged over two to six years on the
assumption that there was delayed response 1in sett]ement
after bu11d1ng railway lines in Southern A]berta

Results of the analysis showed that the regression
coefficignps for irrigated acreége (X]).and railway track

mileage (X2) were significantly ifferent from zero at the <

A
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99 percent level of significance. On the other hand, when

the analysis was extended to'iné]ude the dummy variables

Canadian Pacific Railway policies (X4) and Prairie Farm

Rehabilitation Act (X4), the quantitative variables -- ifri-

gaped acreage and railway track mileage maintained their

s;Znificance at the specified level of significance but the
/Xﬁﬁﬁmian Pacific Railway and Prairie Farm Rehabilitation

(//j Act variables were not significant.

A cdnc1usion which is drawn from this study is that
irrigated acreage and railway track mileage were factors
which contributed to settlement in Sou%hern Alberta.
Although the variable for Canadian Pacific.Railway policies
(X3) Was not found to be a statistically significant facfor
contributing towards settlement in Southern Alberta, the
variques for irriggzid acreage (X]) anq railway track mile-
age (Xé) were both quan§ifihb1e outcomes of Canadian Pacific

. N Railway policies. }herefore, the importance accorded the
Canadian Pacifié,Ra31way in ear]ier.discussions of this
;study.shou1d not bg.negated1

The other dummy\vafiab1e in the analysis, Prajrie
Farm Rehabi]itéfﬁon Act (X4), wWas not statistically signi-
ficant. It should be noted that the Prairie Farm Rehabilita-
- ',. ' tion Act (X4) was in effect only in the']ast six years of
the study period. %his short period could be the reason
for not rendering the Prairie Farm Rehabilitation Act (X4)
variable significant. Government support for irrigation,

. which increased after the early thirties, and the Prairie




111

Farm Rehabilitation programmes, which started in the mid-
thirties, should not be overlooked simply because the
resu]ts-from'this analysis héve f&i]ed to exhibit their
importance. It is concluded that-it is difficult to quan-
tify qualitative variables that influenced settlement in
Southern A]berté.

The government and other orgaﬁizations charged with
colonizing the West did not Timit their planning horizon,
as expressed through their policies, to short term decisions.
The Canadian Pacific Railway, for example, expressed policy
intentions which were in conformity with the general
expression of objectives of welfare maximization.

The majof conclusions of this study are that:

1. Agricultural settlement of Southern A]berta‘has
been consistent with the proposition that entre-
preneurial efforts jn both privafe and public
sectors with respECt to the’development of irri-
gation were directed towards the establishment-of
a stable popu1a£ion as a precondition for agri—
cultural development.

2. Results of the regression analysis supported the

'hypotﬁesis that irrigation played a major role in
settlement of Southern ﬁjberta. The irrigation
variable explained 83 percent of the variation
in settlement of the region.

~ 3. The regn&gsion analysis was also consistent with

thé hypothesis that - railway transportation influ-
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enced settlement in Southern Alberta. Thé rail-
way track mileage agcomated for an additional 11
peréent of the variZfQon in settlement.
4. The hypothesis that C)nadian land and water
resource development policies ajded settlement
in Southern Alberta was rejected according to the

results of the regression analysis.

-

Limitations of the Stud:

Although a useful model was de%eloped, one of the
limitations that constrained this study was lack of appro-
priate data. Also, lack of uniformity in statistical com-
ﬁilation for the various Irrigation Districts and thi non-
existence of data for some Districts:did not permit the L‘

comparative analysis which this Study initially sought to

undertake.

Implications

The experience in Southern Alberta shows th-t there
was justification in initiating -water resource development
because it helped stabilire people into settled communifies

‘ [
thus creating opportunity for Tong term planning and deve-

“lopment. The ranching economy of Southern Alberta was

/
replaced by settled communities of irrigation farmers.

These irrigators have transformed the agricultural economy

(
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of the region €n£o”a.yiabié mixed farming economy. The
provision of irrigation facilities benefited the region
directly throdgﬁ increased agricultural production. In
addition, indirect benefit% were ‘realized. The additional
net incomes accruing from processing and distribution of
the immediate products'arefsome of the indirect benefits
stemming from the provision of irrigatiop. Another aspect
of theaindirect benefits 1nduced by irrﬂgation activities
in Southern Alberta are those benefits ;ccruing from the
expenditures made by the irrigators which‘stimu1ated other

economic activities like the manufacture of off-farm inputs.
.Two inducement mech;nisms of directvproductive activities,
input utilization of‘farward'linkage effects and input with
a derived demand schedule or backward linkage effects, are
identified in Southern A]berté as a result of irrigation.
fndustria] dctivities resulting from irrfgation are
coptributing substa%tia]]y to the general welfare of
§guthern A]beffa and the country as a whole. The main
deye]opmeﬁts include> sugar and canning factories where a
variety of irrigated crops a;e processed. Packing plants

~

for meat and poultry are also some .of the major deve]qp-
ments inmihe region. Seed c]eanina plants and alfalfa
mills are also operatiﬁg in the region. Irrigation in
Southern Alberta has created the po;sibi]ity for employment
and t}ade in materTaTg used in agricultural pdeuction.
Increased rural population as a result of irrigation has

i
resulted in a-much greater volume of business in the urban
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areas which in turn has increased population and business
in the province. Hence the introduction of irrigation

does not only influence settlement, but as a modern input
in agricultural production, irrigation can induce changes

in other sectors of the economy.
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The information contained in Appendix A relates to
annual increments in railway track mileage in Alberta.

Analytical data for the-railway track.mileage variable

(X2) were derived from Table A.2.
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TABLE A.2
- MILEAGE INCREMENTS OF RAILWAY TRACKS
| IN "SOUTHERN ALBERTA
_ : Year of

Origin and Destination of Rail Lines Operation Mileage
Stirling-Foremost-Gessday 7 1914 84.49
Stirling-Coutts 19712 47.05
Stir]ing-Lethbfidge _ 1890 23.84
Stir]ing-Caraston - 1912 46 .44
Cardston-G]enWood. | 1927 27.68
Raley-Woolford : ;]912 ‘ 7.83
Woolford-Whisky Gap . 1929 13.16
Lethbridge-Foft MacLeod-Peigan : © 1909 _ 41.47
Péigan-Pincher-c}OWnest 1898 59.65
Brocket-Pecten 1927 2].36
Coalhurst=Turin o 2 : 1925 26.98
Legﬂﬁ;;gge-Taber—Bow IsTand- ‘ 1885 106.72
Dunmore-Walsh : ] 1883 25.00
Dunmore-Medicine Hat-Suffield- | | |

Brooks-Cassils-Bassano-Gleichen- 1883 175.82

Calgary _ L
Suffield-Vauxhall-Lomond ' 1914 - 83.98
Lomond-Queenstown-Arrowood T 1925 v‘( 39.82

* L
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o
TABLE A.2 (CONTINUED)
B Year of
Origin and Destination of Rail Lines Operation Mileage
Arrowood-Eltham . \ 1930 23.33
Aidersyde—E]tham-Vu]can-Carmangay 1911 ‘ 57.58
Carmangai—Kipp _ : | : 1909 t 29.65
Kipp-Coalhurst | . 1926 5.00
Fort MacLepd—DurWard : | 1892 “ 46, 35
Durward-Aldersyde-Calgary _ 1891 60§92
Standard-Bassano | SR 1912 '35.61
Bassano—RosémaryQPatricia—Empréss _ - 1914 A 101.16 -
Shepard—Langdon-St}éthmore-’ . 1883 * 45 .82
Gleichen |
Bassano—Hussaé o o 1912 | 20.78
Cassiis—Kitsﬁm—Rainer-Scandia ' ]9]4, 25.00
Rosemafy-Contro]-Finnegan - ']929 , 30.47

Rosemary-Matziwin-Gem . 1929 - 11.83

. e~

SOURCES: Information supplied by the Corporate ?ﬁ@hives,
. Canadian Pacific, Montreal, through the Public

Relations ard Advertising Department, Canadian
Pacific, Calgary; Information supplied by the
Canadian National Railway, Edmonton; and
D.H. Brown, "Annual Increments of Rajlway Track,
1883-1915 - Province of Alberta” (Unpublished Map,
Univirsity of Alberta Map Collection, Edmonton,
1975). . '
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Analysis of the-]ag model based on the assumption that
there was delayed response in settlement revealed in all
equations that both railway track mileage (X2) and irri-
gated ac?eage (X]) explained variation in settlement, the
greatest proportion of the variation being explained by rail-
way track mileage. The coefficient of determination varied
from 96.35 percent to 91.01 percent for the four variable
cases. The percentage was highest in the two year lag and
least in the six year lag. "The level of confidence for the
reg}ession coefficients was 99 percent for both X] (irri-
gated acreage) and X, (railway track mjleage) in the two
year lag and three year lag cases. In the four, five, and
six year lag cases, X, (irrigated acreage)‘was significant
at the 95 percent level of confidence while X2 (railway
track mileage) was significant at the 99 percent level, of
confidence. Results are tabulated in Table B.T}

* It is difficult to explain why railway track mileage .
should supercede irrigated acreage in explaining a higher
_propqrtfon of the variation in settlement in the lag model.
However, the diminishing levels of the other statistical
criteria =- the/eratio, the t-value, and the Durbin—Watson
statistic -- aﬁd the increase in the values of the standard
error of the regression coefficients‘make the 1ag mode ]
-suspect.

" The tést related to the Durbin-Watson stétistic showed

that calculated d was smaller than the d-statistic in the

four, five and six year lag model. It is a confirmation
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X

that the Ui series are not random. This‘result ;io1ates
the assumption that the random e]ements in succeséive
observagidns are independent of one another. Some.condi-
tions under which this assumpfioh.is v{olated are when the
model 1is incorrectly specffied'dr when the variables. which
exert systematic influence on\the dependent variable are
omitted for convenience due tg 1hck of data or because of
inadequate know]edge‘of the structure.1

Fox points out that sample surveys andfqontro]]éd
experiments are designed to overcome the problem of auto-
~correlation but in"a time series analysis like this study,
the variables are uncontro]]ab]e.2 He further explains that
with economic timevseries, the original observations fre-
quently show strong trends and cycles, so. that successive
observations exhibit high positive corgélationkj/;;\;notﬁer
observation, Kmenta confirms thaf“the assumption of non-
autoregression is more often viq]ated in relations dealing
with time series data than in cases of cross-sectional data
es-tifnatiorrs.3 In such situafibns he observes that the dis-

turbances are a summary of a large number of random independ-

ent factors which enter into the relationship under study,

, ] M. Dutta, Econometric Methods (Cincinnati: South-
wester . Publishing Co., 1975), p. T168.

: 2 rarl A. Fox, Intermediate Economic Statistics (New
York> John Wiley & Sons, Inc., 1968), p. 190.

v

3 0. Benta, op. cit., p. 269"
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but which are not measurable.

The assumption of mu(?&%/Tﬁﬂépendence of error terms

"is the criterion which ensures the efficiency of the estima-

tion. It helps to show that the least squares estiTator

is "best" in the sense thath\(it has the least_varianée of

the c]éss of Ijnear unbiased estimators, BLt the presence
of.autocorrelatfon makes the ordinary ]easf squares estii
mators less efficient. Because the variance of the esti-
hator is affected, the estimate of the confidence interval
also becqmes ss reliable. However, autocorrelation does

not.affect the property of unbiasedness, nefther does it

affect the property of consistency.
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TABLE B.1

MULTIPLE REGRESSION RESULTS WITH LAGGED
l
VARIABLE OF TWO YEARS TO SIX YEARS

Variable R-Coefficient St. Error t-Value - Variation
Ve = Bg * ByXqp * BoXyp i *+ U,

X 0.03655%** 0.00522 7.0 6.76
X, 35.74475%** 3.58496 9.97 89.51

X, = 69,189.917 RZ = 96.27
F-Value =  348.7%** D.W. Statistic = 1.384

Ve T Bo T BXp f BpMopap o ByXg * B, + U,

X, 0.03579*** 0.00636 5.62 6.76
X, '35, 845%** 3.72302 - 9.63 89.51]
X ~1420.1071 2112.38879 -0.67 0.07
X, -348.7999 895.41520 -0.18 0
X, = 70,577.4054 R? = 96.35

F-Value 164.84%** ©D.W. Statistic = 71.368
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TABLE B.1 (CONTINUED)
w
A‘ Ladl
Variable B-Coefficient St. Error t-Value Variation
' - <
Yo = Bg * ByXqp * BoXopes * U4
X, 0.03235*** 0.00677 4.76 4.33
X, 33.8612%** 4.22119 8.02 90.51
X, = 73,061.82722 R 94.84
F-Value = 248.23*** D.W. Statistic 1.306
| | | B
Ve T Bo T BiXag T o BoXapas t BaXgy t BgXgy * Uy
X, 0.03009*** 0.00827 3.64 4.33
X, 34.2608*** 4.41121 7.77 90.51
X3 -1401.62233 2481.01839 -0.56 0.12
Xy 257.62725 2238.86055 0.12 0
X, = 74,286.05095 R? 94.96
. . ///
F-Value = 117.78*** Pl Statistic 1.266
/ a
- 4 \\\
. \k\" - b
LN RN R SR Ty ST e s o RO R %
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Variable B-Coefficient St. Error t-¥Yalue Variation
Ve T Bo t BXyp t Ky t Ry, + BaXgy +-U;
X, 0.0239™* 0:01028 2.33 2.45
X, 34,17863*** 5.1653] 6.62 91.13
Xy -1381.71876 2763.2776 -0.5° 0.15
X, 615.70326 2506.3904 0.25 0.20
X, = 76,422.91538 R? = 93,
F-Value = 93.73%** D.W. Statistic = 0.943(
Yo = Bg * ByXpp # 82X2£45 TOB3Xgyp t BgXyp v U,
X 0.02422** _ 0.0151 . 2.14 '2.0
X, 32.31754%%% 5.56829 5.8 90.57
L X -1382.5845 2991.6325 0.46 0.1
X, 64.41034 270];63632 0.02 0
Xb - 79,336.35709 | tRZ = 92.67
F-Value = 79.05*** D.W. Statistic = 0.7

R . i o inat aeae i h o
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TABLE B.1 (CONTINUED)

Variable BQCoefficient St. Error t—Va]ué Variation

X + X + B, X + U

Yo 7 Bo * ByXqp t BpXopag t B3Xg * BuXy, i
t
X 0.02928%* 0.01274 2.3 2.3
X, 28.72138*** 6.0136 4.78 88.57
X, -1169.2146 3315.2745 -0.35 0.03
X, ~599.4024 2979.6145 . -0.20 0.01
X, = 82,798.90513 RZ = 91.01
F-Value = 63.25%** D.W. Statistic = 0.611

For all equation§ in the Appendix:

-
"

_Population.
X] = Irrig§§ion.
X, = Railway tfaék mi]eagé (lagged).
X§ = C;nadian Pacific Railway pélfcies.
Xqg = Prajrie F;;%\Rehabi]itation Act.

s @
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DATA FOR THE ANALYSIS
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JABLE C.1

FACTORS INFLUENCING SETTLEMENT IN SOUTHERN ALBERTA.

" ‘
| Railway Track

' Mileage in
Irrigated

Southern
/ Population Acreage Alberta
Year (Nos.) (Acres) (Miles)
1905 - -~ 544
1906 -- 544
1907 . -- -- 544
1908 -- -- 544
1909 -- -- 615
1910 -- -- 615
1911 91,222 500 673
1912 93,069 500 831,
1913 — 94,916 2,600 831
1914 98,609 16,251 . 1,125
1915 102,303 8,318 e B PT
1916 105,996 2,356 1,125 =
1917 107,521 13,262 1,125
1918 109,046 119,631 1,125
1919 112,095 147,818 - 1,]25.
1920 - 115,144 125,728 1,125°
197 118,193 210,819 1,125
19¢ 117,625 231,801 1,125
192 117,058 121,971 1,125
1924 115,922 254,906 1,125
1925 114,787 257,432 1,192
1926 113,651 267,780 1,197
1927 115,716 66,266 1,246
1928 117,781 136,816 1,246
1929 ¥21,910 130,817 1,301
1930 126,039 335,508 1,325
1931 130,168 351,282 1,32%
1932 130,176 279,120 1,325
1933 130,183 338,509 1,325
1934 130,197 326,845 1,325
1935 130,211 382,659 1,325
1936 130,225 378,342 1,325
1937 130,579 415,416 1,325
1938 130,934 402,455 1,325
193 _ 131,642 368,923 1,325
]9! . 132,35] 395,307 1,325

T e L

SOURCES: Turn overleaf for list of sources to
Appendix C. '
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Sources to Appendix G

Variable Y, (Population)

Dominion Bureau of Statistics, Censué of Canada: Population -
Urban.and Rural Distributions, Cat. No. 92-709
(Ottawa: Queen's Printer, 1621-1941).

Variab]e-X] (Irrigated Acreage)

| Dominion Bureau of Statistics, The Canada Yearbook (Ottawa:

Government Printer, 1925-19457,

slrrigation Districts, Annual Reports (Various QGKV@S for
all irrigation districts in Alberta).

Rt
=N

Variab]e;X2 (Railway Track Mileage)

Alberta Bureau of Statistics, Department of Industries and
Labour, Alberta Facts and Figures (Edmonton: Queen's
Printer, 1954}, '

A]berta_Department 6f Railways, Annual Report ]925,R\
Sess;ona1 Paper No. 49 (Edmonton: King's Printer,
1926). ? :

Canada Department of the Interior, Annua]“REbUYT’TQ]S—TQTG,\
Ses®¥onal Paper No. 25 (Ottawa: King's Printer, 1977).
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APPENDIX D

POSSIBLE APPLICATION OF THE STUDY
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A wider implication of the results ofvthis study 1is
the‘possibi]ity of application of this experience as a
strateqy for agricultural development elsewhere. The
writer is of course aware that in most cases, agricultural
techno]ogy or information is 10cafion specific in ‘character.
Hayami' and Ruttan have indicated that ecologically adapted
and economically v1ab1e agricultural research and develop-
ment are critical elements in the international transfer
of agr1cu1tura1 techno]goyf] However, where s1m11ar1t1es
exist in physical structure in terms of environmental
chafacteristics like lack of transportation,'uncontro]]ed
grazing, undeveloped water and land resources, and large
expanse of unoccupied land, the findings of this study
could be used for planning agricultural deve]obment.

The pattern of.sett1ement in ﬁgst»of the Sahelian
countries recently plagued byvdrought -- Chad, Mali,

Mauritania, N1ger,:Senega1 and Upper Vo]ta -- has resulted

,in large areas be1ng unsett]ed These countries cover an

area of 2,044,000 square m11es with a combined popu1at1on

of 24.66 mﬂh’on.2 Their total Gross National Product for
1972 was $2,921 million. In these countries, large expanses

of land ‘are used by nomadic herdsmen whose entire lives are

1 Y. Hayami and V.W. Ruttan, op. cit., p. 170.

t

2 Jerry E. Rosenthal, “"Syurvival in the Shael: One
Year Later," War on Hunger, Vol. VIII, No. 8 (Washington:
United States Agency for Internat1ona1 Development, August,
1974), p. 36.
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spent herding'Tivestock.

The incidence of drought in the.Sahé]ian zone during
the late 1960's and early 1970"s caused human-and live- |
'stock deaths and starvation. The greatest impact of the
droJﬁht was on livestock. Estimated.losses of cattle,
goats, sheep, camels, donkeys and horses in the §1x Sahé]fan
countries'rahged from a ‘high of 80 perceht in MST?/to 33
percent in Chad and Niger.]_ Mpst of the Saheljan countries
norma]]y export livestock. As a result, the impact
of the drought was also felt by livestock importing coun-
tries Tike Ghana and The Republic of Togo.

The dry Sahe]ian-weatﬁgr is associated with wideépread
deterioration of range as a résu]t of uncontrolled grazing
culminating in over-stocking. The lowering of tﬁeﬂwater
tabie has also added.tg the dfy conditions.

There are other countries in West Africa with large
pockets of unoccupied'lahd. Ghana is one such country.2
Lack of water is among the common reasons for non-settle-
"ment of thése afeas. However, Ghana has rivers of moderate
irrigatfon pbtentia]. The most gﬁportant'river pass{ng ‘
through the uninhabﬁted area is'the River Volta. Some

‘rivers with irrigation potential can be found in the Sahe-

2/The writer comes'froh Ghana. He is aware of the
Damango Settlement Scheme which unsuccessfully tried to
settle one such unoccupied area.
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lian zone -- Niger River in Niger and Mali, Senegal River
in Senegal and:Lac due Guiers in Northern Seﬁega], River
Chari and Lake Chad in Chad. These rivgrs unfortunately
irrigate re]atiVely little land; their waters are for the
most part wasted.

Incidence of diseases sucH'as onchocerciasis (river
b]indnesé) and tripanosomiasis (sleeping sickness) are
other reasons why certain afeas are uninhabited.

In order to promote agricultural development iﬁ the
Sahelian zone and other countries where large pockets of
land are unoccupied it is necessary to protect the natural
resources ofv1ahd and water asnthey are crucial to long-
term agricultural deVeiopment. There is no doubt that water
for irrigation is the most important limiting factor in the
fvégmicultural'deve]opment of such areas. Government poli-
cies should be directea towards developing the water
resource potentiéT of these areas; with initial attention
directed towards irrigation. A

Several factors or modifications of factors can be
draWn from thi§ study for use inwpoficy formu]atioﬁ regard-
ing‘settlément of these unoccupied areas. A varjabie ‘that
was not a decision variable in this study but that is
important for these tropical countries is a prograhme to
eradicate the fsetsg fly and black fly in order to control
s]eeping sickﬁegs and river blindness. Such a programme
hi]l resu]tlin a healthy community of ab]e‘bodjed persons
ready to accept the challenge of pioneer settlement and
thus provide thé;ﬁésis for agricultural developﬁent%‘;

-



