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ABSTRACT

This study is based on the hypotheses that technical
advances have increased the efficiency with which factor-inputs
are converted into output on dairy farms, and have induced
shifts in the input structure of dairy farms. The method used
to test these hypotheses has been to measure changes in: (L) the
real savings in the use of factors during the period 1946 to
195l, and then to make a linear projection of the trend, which
existed during the 1946 - 195] period, into 1961; and (2) the
relative importance of inputs over the period 1946 to L95).

Inputs have been divided into seven categories fiz:
feed purchased; custom work; labour; cost of operating farm
machinery and repairs and maintenance of machinery, equipment
and buildings; depreciation; interest on investment; and miscei-
laneous items, Miik was the only output considered in this thesis.
Efficiency was measured as the ratio of total output to totadi
input within a given year.

The results of the study support the hypothes?s. They
show that shifts had taken place in the relative importance between
labour, and the other factors of production, and that associated
with these shifts had been an increase in overalil efficiency
between L1946 and L95L of 20 percent, which if projected to 1961

would amount to 3l percent.



Thus technological progress had resulted in gains in
overail efficiency, with which inputs were converted into out-
put on dairy farms. Thestudy has also shown the types of ad-
justments on dairy farms which were necessary in order 1o
achieve gains in overall efficiency.

Tt has also been indicated that the dairy farm industry
of the Lower Fraser Valley has the potentialities for increasing
its output of miik in response to future increases in demand,

which growth in population wouid render necessary,
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AN ECONOMIC ANALYSIS OF TECHNOLOGICAL PROGRESS ON
DATIRY FARMS

INTRODUCTION

Economic analysis of dairy farm organization may be usefut
to public boards, which are responsibie for establishing milk prices,
and to entrepreneurs who make the resource use and production
decisions in the industry. The latter need the information to assist
in effecting adjustments in their plans in order to maximise net
lncome.,

Since 1920, three economic surveys have been made of the
industry., The first of these was carried out in the Arrow Lakes,
Chiiliwack, Courtenay, Ladner and Salmon Arm districts in the years
1920 - 1921, The aim of this survey was to determine the factors
that contributed to gain or loss on farms in those areas. In 1915 -
L1946 a study was made of farms costs, farms organisation, and labour
earnings of whole milk producers in the Lower Fraser Valley.2 This

was followed by a similar study in 1953 Using the data from the

1 Hare, H.R., "Dairy Farm Survey", British Columbia Agriculture
Department Bulletin No, 91, British Coiumbia Department
or Agriculture, 192L.

2 (i) Anderson, W.J., Farm Organisation and Labour Barnings of
Whoie Milk Producers in the Lower Fraser Valley, 1946,
University of British Columbia, 194L%.

(ii)Department of Agricuttural Economics, University of British
Columbia, Dairy Farm Incomes and Cost of PFroducing Butter
fat in the Coastal Areas of British Columbia, University
of British Columbia, Vancouver, February, 1947.

3 Campbelil, R.H., Dairy Farm Organisation in the Ilower Fraser.
Valley of British Columbia, EHconomics Division, Marketing
Service, Department of Agriculture, Ottawa, June, 1957.




195h study, along with standard input-output data, a management
manual was produced in 1957 which was designed for use by dairy
farmers and extension f-stai‘i’.LL

Based on general observetlon and to some extent from
the farm records compiled during these investigations, it often has
been stated that technological progress has radically changed input-
output coefficients and through those changes the input structure of
dairy farms. The three surveys cilted above were directed towards
recording the state of the industry, but no empirical work has been
done to measure the contribution of technological progress to over-
all efficiency or the extent to which it has shifted the input struc-
ture of dairy farms.

This study therefore is designed to concentrate, by economic
analysis, on the effects of technical change within dairy farms and
particulariy to measure its effect upon (1) the overall gain in
efficiency, (2) the changes in the input structure which have been
associated with the advance in physical efficiency of inputs.

This study proceeds by reviewing the theory and method
relevant to the measurement of technological progress and then ex~
amines the source, nature and methdéd of cotiection of the data. Con-~
sideration is also given to the sampling problems, and the limitations

assoclated with the data, which may affect the results., The theoretical

i  Menzie, E.L., et al, Dairy Farm Management Manual, British
Cotumbia Department of Agriculture and Department
of Agricultural Economics, University of British
Columbia, J_957 .




model is then set up, and the statistical problems which are inherent
in the model, are then considered. The remainder of the thesis is

devoted to the actual measurements, and the interpretation of the

results,



THEORY AND MEASUREMENT OF TECHNOLOGICAL PROGRESS

Concept of Technological Progress

Mitl, the synthesist of classical economic doctrines, has

stated that

AlL dnventions by which a greater quantity of
any commodity can be produced with the same
labour, or the same quantity with less labour,
or which abridge the process so that the capi-
tal employed need not be advanced for so long a
time, lessen the cost of production of the
commodity.,t

He, therefore, has envisaged that progress has taken place when less
of the factors of production are used to produce a given quantity of
goods and services in the subsequent period as compared to the amount
used in an earlier period.

Mili also has pointed out that

The characteristic features of what is commonly
meant by industrial progress resolve themselves
mainty into three, increases in capital, in-
crease in population, and improvements in pro-
duction; understanding the Last expression, in
its widest sense, to include the process of pro-
curing commodities from a distance as well as
that of producing them, 2

Mill's theories were supported, in part, by George, who in
his writings on the effects of materiai progress conciuded that

The changes which constitute or contribute to

material progress are three: (i) increase in

population; (ii) improvements.in the arts of
production and exchange; and (iii) improvements

1 Miil, J.S., FPrincipies of Political Economy, D. Appleton snd
Company, New York, 1907, p. L77.

2 Ibid., p. L89.



in knowledge, education, goverrment, policy,
manners, and morals so far as they increase
the power of producing wealth,.3

He aiso said that:

The effect of inventions and improvements in
the productive arts is to save Labour - that
is, to enable the same result to be secured
with less labour, or a greater result with
the same _Labour.i*

Later, Boulding defined progress as consisting in "an
improvement in the efficiency of the use of means to attain ends',b>
He said too that:

Whenever, we discard an oid method of doing
something in favour of a new method that has
proved its worth without doubt, then economic
progress is taking place. Economic progress,
therefore, means the discovery and applica-
tion of better ways of doing things to
gsatisfy wants.

Kaldor in outiining his views on technical progress has
stated that:

A change in technique (in the widest sense
of the term, as referring to changes in the
methods of production) can be initiated by
one or more of three causes: (1) inventions,
or "autoncmous" improvements; (ii) a change
in the reiative scarcity of factors, origi-
nating from the supply side; (iii) a change
in the price of factors, their relative
scarcity remaining the same., The main dif-
ference, of course, is between (i) and the

3 George, Henry, Progress and Poverty, Robert Schalikenbach
Foundation, New York, 195L, p. 228,

L Tobid., p. 2Ll. .

5 Boulding, K.E., The FEconomics of Peace, Prentice Hail Inc.,
New York, 19I5, p. (L

6 TIbid., p. Th.




others i.e. the adoption of methods which

were not previously known, and the adoption

of methods which were not previousliy profit-

abie. Oniy (L) can be properiy caliled

economic progress.,

From the above concepts, technological progress can be
defined as a change in the technical coefficients, which makes it
possible to procure a lLarger quantity of goods and services with a
given quantity of resources. An improvement in technology is there-
fore interpreted to mean using the factors of production so that a
smatler amount of resources is used in one period than in a pre-
vious period to produce a unit of goods and services.

An exampie to illustrate this concept can be taken from
this study. In l9u6, dairy farmers in the Lower Fraser Vaiiéy used,
on the average, L.3 hours of labour to produce a hundredweight of
mitk, whereas in 195k, they used 2.6 hours, a saving of LO percent
in the use of this factor over an eight year period. During the

same period the outLay on non-itabour inputs was reduced by 16

percent,

The Supply Function in Relation to Technological
rrogress

Heady has stated that the nature of the supply function

7 XKaldor, Wichoias, "A Case Against Technicai Progress?",
Economica, Volume Xil, Numbers 35-38, London Schooi of
Economics and Poiiticat Science, 1932, p. i8lL.

For an elaboration of this argument, see J.R. Hicks, "The Theory
of Wages", reter Smith, WNew York, 1948, pp 121-130. Also Ameri-
can Zconomic Association, "Readings in the Theory of Income
Distribution", J. Robinson, "The Classification of Inventions",
No. 9, p. 175.



depends on

(1) the nature of the physical production
functions in the relevant supply period,

{2) the nature of the market for factors
used in production including. -

(a) the supply function of agricul-
tural resources, and

(b) the flexibility of factor
prices,

(3) the structure of the firm costs as reiated
to fixed and variable outlays,

(L) the nature of the firm-househoid inter-
retationships inciuding the motivating
forces behind the production response to
farmers, and
(5) the expectations of farmers.O
Movements atong the supply function are calied changes
in suppiy. These are really short-term phenomena to which the in-
dustry adjusts itselif through the pricing mechanism. Distinct
from thege short changes in supply, are complete movements of the
supply function from its former position. These are really shifts
in the supply function, The forces in the long run which cause the
supply function to change its former position are independent of,
and are distinct from those which cause a movement along the supply
function, There are three forces which, in the long run, can cause
the supply function to shift outwards and downwards to the right,

(1) an improvement in technology i.e. in the technical coefficients,

(2) discovery of new resources, and (3) a decline in prices of

8 Heady, E.O., Economics of Agricultural Production and
Resource Use, Prentice-Hatl, Inc., Englewood Cliffs,
New Jersey, 1957, Chapter 23, p. 677.




factors of production. The overall effects of these forces on the
position of the supply function are illustrated in Figure 1. With
given technoliogy, resources, and factor prices, the supply func-
tion of the industry initialiy was SS. With a discovery of new
resources or a decline in factor prices or an improvement in
technoilogy in a later period the supply function has taken up the

new position S'St.

Figure L. Effects of changes in technoliogy
on the position of the supply function
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In making this study, the effects of new resources and
changes in factor prices on the position of the supply function were
eliminated, and onty the effects of technoiogical innovations were
eva¢uated, This means that the study is really concerned with the
shifit that has taken place in the production function which is basgic
to the supply function.

Heady has stated that there are two general properties to



technological improvements viaz:-

1l. The development of a new production
technique such that a greater output is
forthcoming from a given total input of
resources.

X X X

2. The marginal physical rates of substi-
tution (the eiasticity of substitution)
are always altered in favour of one
factor by specific innovations. In other
words the entire production surface is
aitered. The production is increased
more for some factors than for others.?

The nature of these phenomena are illustrated in Figure 2 below

Figure 2. Nature of innovations.
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In Figure 2(a) the production function I represents a shift induced
by technological innovation from production function IT such that

with a given resocurce input (OXl) output is increased from OE to OF.

9 Ibid., pp 802 - 805.
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Regarding this type of phenomenon, Heady has pointed out that

development of production function II after

T is already known could not be considered

technological advance where the itransforma-

tion coefficients (rates at which resources

are transferred in products) are known with

(or near) certainty. However, it would

qualify as an improvement under a situation

where uncertainty is reduced and hence the

value of anticipated returns is increased.+V
. In Figure 2(b) B and C are two iso-product functions for the same
output. B represents the new technique and C represents the olid
technique. The siope of B is different from that of ¢ and has changed
in the direction of one factor. The position of the new contour is
Lower and to the left as compared with the old technique. Hence, less
of one factor (capital in this particular case) will be required to
replace a given amount of Labour after the entrepreneur adopts the
new technique. To illustrate, A C has been heid constant under both
techniques which made A L greater in the case of the new technique
as compared to £ L in the oid, The slope of B therefore indicates
that the rate of substitution has been increased in favour of capital,
and its marginal physical productivity has increased relative to that

of labour. An example of this phenomenon is the substitution of

machinery for tabour.

Method of Measurement

The hypotheses in this study are that technical advances

10 TIbid., p. 803.



have increased the efficiency with which factor-inputs are converted
into output on dairy farms, and have induced shifts in the input
structure of dairy farms. The purpose of this study is to measure the
changes which have occurred.

For the main objective of this study, i.e. to measure
changes in the efficiency with which input as a whoie is converted
into output on dairy farms, measures of aggregate input and output
are required. In order to obtain the measures of inputs the constant
doliar method was used. This method invoives weighting the inputs of
each year by the prices which existed in the base period. Then the re-
suiting constant doliar vatues of ail inputs for each year were added
to give aggregate input. The measure of output did not involve aggre-
gation since one output oniy was involved in the analysis; it was ex-
pressed in its physicai unit (hundredweight of milk).

Inputs consist of physical items such as tons of hay, pounds
of fertiiizer and man hours of labour. In order to aggregate these
factors in a form that is meaningful, the different physical units of
each input must be converted into the same units, i.e. their doilar
value. The aggregate ocutlay for year L can then be expressed in the
forms:

(lel'Qxll) + (PXQl'QXZL) + (PXBL.QXBL) + (HXhL‘Qth) +

/ . (L)
(Px l.Qx 1) + (fx6l.ngl) + (rx l'Qx7l) t oeeee F (Pxnl.anl)

5075

P - ¢ e P t i S X LA B 4
where xii Hgﬁl refer to the prices of factors XL Xn

in year 1 and oo olX . it e i
¥y QXLl anl are the quantities of X, X in

7

year 1.

Similariy the aggregate outlay for year 2 can be obtained from
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(inquXl2) + (BXQQ-QX22) + (BXBchX32) + (quzanhz) +
(PX_SQ.ngz) + (J."Xéz.%z) + (fX72.QX72) Foesot (PXnZ.Q,JSlZ)

where lez...fxnz and QXLZ"'QXnZ are the prices and quanti-

(2)

ties respectively of factors XiooooXy in the year 2.

In equations (i) and (2) the input aggregation in each year
therefore is the sum of the quantities of inputs weighted by the
current prices. Since the price levelis may have changed the aggregates
from (L) and (2) cannot be compared directiy. Thus the prices used
should be those of one year. In this study inputs for each year were
weighted by the prices which existed in year L. In making the calcu-

lation the outlay for each input was divided by its price index for

year L. The price indexes for year L are the ratios lel ceoe Pxnl R
Y PXny

Thus the expression for the aggregate outlay weighted by prices in

year L is given by

£x Fx Px Px Px
11 21 31 b o1 (3)
S S T Mo WO R 1
fxgl ?x71 Pxﬁl
P61 PX7L Pxpny
which simpliifies into
(lel-QXll) + (fXQl.szl) + (PXBL'QXBl) + (PXhl'Qxhi) +
(L)

The expression for the aggregate ocutiay for year 2 weighted

by prices existing in year L was determined as follows:-

The price index for year 2 is the ratio Fx 5 .‘.’Pxnz .

B P
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The vaiue of the outiay for each input was divided by the index. The

expression for input Xl is

(i) (@) Cxp)(x,) ()
i}il.% L Px .,
00

which simplifies to the LormA(lel.Qxiz)
Proceeding in this manner with each of the inputs, the expression for

the weighted aggregate outlay for year 2 is given by:-
(rx,.Qx5) + (Px5,.Q%,5) + (PxBl.QXBZ) + (thl'Qxhz) +

(5)
(kXS.L.QXSQ) + (Exél»Qxéz) + (-VX.Tl-QX-zz) + (Pxnl'anZ)

This model was then used to aggregate input factors.

One of the problems invoived in the use of this model is the
welght period bias which occurs when prices of a given period are used
to weight the respective input categories.

Lok has shown that the discrepancies among the aggregate
input indexes for agriculture can be considerable.! From Lok's study
it was seen that some items comprising the aggregate index number of
inputs will tend to make the Laspeyres index larger than the Paasche
index, whereas in some other cases the opposite effect may occur. Lok

notes that

The way in which different weighting affects
aggregate index numbers in time series can be
shown by a simple iilustration. Suppose that a
time series consists of four periods, and that
the prices of each are used to weight quantities,

Ll Lok, S.H., An Enquiry into the Relationship between changes in
overall Productiviiy and Real Net Return per farm, and
bevween changes in total oulput and Real Gross Return,
Canadian Agriculture, 1926-1957, Technical Publication,
Canada Department of Agricuiture, Economics Division,
Ottawa, October, 1961.




1,

The four sets of L index numbers and one !
index are indicated as foitows (the first
subscript of each index number refers to the
period in time, the second to the period
whose prices are used as weights):

. Lasgpeyres Tndex Numbers Using Dif- Paasche
Period ferent Weight reriods . Index Numbers
t : t : t : t
0 1 2 3
t I I I I I
0 00 01 02 03 00
t I I I I I
i 10 11 12 i3 il
t I I I I
2 20 21 22 23 I22
t T I I I I
3 30 31 32 33 33

The discrepancies between any two of the constant
weight indexes (ail indexes having the same base
period) can be explained by considering the indexes
w1th welght periods t,, and t « The changes between

and t in the quantities and,prlces of the items
tgat make up the aggregate index determine the dif-
ference between I,, and I;, Aithough the price
weights remsined %he same for periods t, and t.,
the quantities between t, and t and.between %
and t WiLl have changed differentiy than betwegn
tO an + Consequently the d%screpancies betw;en

between I,. and and between

'an I3 iil be dlfferg 2L 30

For one period each of tne L indexes will have an
‘index number that is the same as the r index number,
For the other periods the L and P index numbers will
be different and the discrepancies will vary because
in these cases not only the quantities but aiso
the prices of the items are liable to Change.l

Where discrepancies exist between index numbers which are
based on different weight periods, the problem arises as to the selection
of the period which provides a set of weights that would form a itrue

aggregation of input.

12 Lok, op. cit. pp 38 - 39
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Prices in 1946 were distorted by the effects of Worid
-~ War IT but those in 195l were affected by the Korean War and the post
war inflation, and the removal of price controls. Hence 1946 seemed

to be as good a weight period as L95L for purposes of the comparisons

to be made in this study.
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DATA FOR EMPIRICAL STUDY

Source, Method of Collection and Nature of Data

The empirical data of input and output used in this study
were obtained from the information sheets, compiled from actual farm
. records taken in 1946 and 1955, The surveys included 208 farms in
L1946 and 65 in 195L. The sampling technique used in setecting the farms
is expiained by the foiiowing extract taken from a report on the 1946
SUTVEY.

. .Data were obtained from the dairy farmers by
the survey method., Each farmer co-operating in
the study was personaily interviewed by a field-
man from the University and every effort was
made to obtain accurate information concerning
receipts, expenses, inventories, crop acres and
production., This information was recorded in the
field schedule designed for the purpose., Many of
the farmers visited kept either full or partial
records relative to expenses and income. Such
records were used when availabie, but when not,
the co-operator was asked to make carefui estimates
of those items required to camplete the field
scheduie.

X X X x

In selecting farms to be inciuded in this study,
a very dafinite attempt was made to choose farms
which were representative for the areas being
studied.t

The same sampling technique was used in the 195l survey.

Dairy farmms in the Lower Fraser Valley, like all other farms are

1 Department of Agricultural Economics, University of British
Columbia, Dairy Farm Incomes and Cost of Producing Butter-
fat in the Coastal Areas of British Columbla, University
of British Columbia, Vancouver, 19L7, p. 2.
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heterogeneous in regard to the scale of operation, amounts of re-
sources avallable and the level of managerial ability. It would seem
then, that for any particular sample of farms to be studied, there is
a possibiiity that the distribution will be skewed to either the left
or right depending on the particular variable used.

Hansen, Hurwitz and Madow have pointed out that

two aspects of the distribution of a population
are of particular importance in their effect on
sample design. The first i1s whether or not the
population is highty skewed, i.e. whether or not
a smali proportion of the units in the popuiation
account for a high proportion of an aggregate or
average value being measured., The second aspect
which needs to be considered is the geographic
distribution of the population.

Since the Locus of the study is the Lower Fraser Vailey, the second
point i.e., the geographical distribution of the population, does not
apply. However, with regard to the problem of skewness Hansen, Hurwitz
and Madow have stated as follows:

The sampling of farms, business estabiishments
etc., to estimate magnitudes such as asgregate
or average production, stock, sales, and employ-
ment, or absolute or relative changes in such
magnitude, or sampiing for certain types of data
for individuals or families, such as average or
aggregate income where a few individuals or units
contribute a considerabie part of the total, calls
for emphasis on sampling procedures that have not
been treated in the preceeding sections of this
chapter. In these problems, for example, stratifi-
cation, and the use of special lists assume es-
pecially important and significant roles.

The method of sampling i.e. the method of selecting, or choosing the

-

elementary units in a sample, actually used in the surveys might be

2 Hansen, M.H., William N, Hurwitz and William G. Madow, Sample
Survey lMethods and Theory, John Wiley and Sons Inc., New York
Chapman and Hail, Limited, London, 1953, Voliume L, Chapter 3,
Section 3, p. 93.

3 Ibid., p. 102,
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termed Ypurposive sampiing" rather than random sampling, in which one
chooses a sample which is "representative" with respect to certain
known characteristics of.the poputation. An evaluation of purposive
sampling and limitations of the data is inciuded later in the study.

Since this study was limited to measuring the effect of tech-
nical change in milk production an arbitrary basis of selection was
used to eliminate those farms in which other sources of income were im-
portant, Those farms retained included all those that received 75 per-
cent or more of their gross current receipts from the sale of miik.
Using this test 160 farms (77 percent of total sample) from the 1946
survey and 50 farms (77 percent) from the 195l survey were used in
this analiysis.

Table I shows a frequency distribution of the farms retained
in the study, made om the basis of the percentage of gross current
receiplts received from dairy production. The purpose is to note the dis-

tribution within the Limits set by the 75 percent test,

TABLE T

FREQUENCY DISTRIBUTION OF FARMS BASED ON PER-
CENTAGE OF GROSS CURRENT RECEIFTS FROM DAIRY PRO-
DUCTION, LOWER FRASER VALLEY, 1946 AND 195k

Claés Intervais : Tear
rercent 1946 195l
No No
75 = 79 12 i
80 - 8l 19 L
85 - 89 25 6
90 - 94 37 h
95 - 100 67 32

Totali 160 50
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Further to Table I, in 1946 Li farms, i.e. 25 percent of
the sample, received between 97 and 100 percent of total receipts
from dairy production. In 195k, 19 farms, i.e. 38 percemt of the
sample, were one hundred percent dairy producing units, and 30 farms
i.e. 60 percent of the sample were in the class intervai 97 to 100
percent, In both 1946 and 195L 8 percent of the farms in the samples
received less than 80 percent of their gross current receipts from

miik production.

Sampling Problems and Limitations of Data

It was mentioned eariier that there are some probiems in
the nature of the sample which may impose certain limitations on
the results derived from the measurements to be made in this study.

Hansen, Hurwitz and Madow state that

precision of the resuits obtained from a sample

survey depends not oniy on the size of the

sample but aiso on the other parts of the sample

design, i.e. on the way in which the sample is

selected and the way in which the estimates are

prepared from the sample survey returns.
They also recommend that for a population as skewed as the one under
study stratified random sampling may have been more adequate. The
central idea in selecting a simple random sample and subjecting it to
statistical treatment is to estimate from the sampie the population

parameters so that inferences can be made about the population., With a

population of size N, and from which the sample to be choosen is size n

i Hansen, Hurwitz and Madow, op. cit., p. L.
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the sampile should be chosen such that each of the items haS the same
probability of being inciluded and that the probabliity of selection

is known, i.e. the probabiiity wiil be « Of essence here is the

1
'(Tr\,lTj'
fact that the surveyor gives up control as to which units are to be
included in the sample because a sample chosen at random is one in
which all the elements or units in the popuilation have the same proba=-
bitity of selection,

Stratified random sampling is a special case of simple ran-
dom sampling in which the population is divided into several strata,
and then the principles of simple random sampling dre applied to each
stratum separately. To derive gains from the use of stratified random
sampling, stratification of the population shoutld result in étrata
which are homogeneous with regard to the characteristic to be measured,
and there should also be heterogeneily between strata. Hence the
virtue in using stratification for a population with highly variable
characteristics ties in the increase in the reliabitity of the results.

However, the 1946 and the 1954 surveys used a method in
which a definite attempt was made to choose farms that were represen-
tative of thé area to be studied. These surveys made use of what
appears to be "purposive sampling" to choose a sample that is represen-
tative of the area with respect to the characteristics to be studied.
It is obvious that the first limitation in this method of sampiing is
that a representative sample could only be as representative as the
judgement of the person as to what a répresentative sample is, In this

connection reference wiil again be made to Hansen, Hurwitz and Madow
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who advise that

reliance upon relationships observed in

past experience may be particularly

dangerous in times of important economic

or social change, yet it is in such times

that the need for reliabie resutits is

most vitat,

In defence of purposive sampling, however, it may be stated that this
method is useful where it ig necessary to include a comparatively
small number of uvnits in the sample. Compared with random selection
purposive sampling tends to be blased, but the biases prdhably would
be smaller for a sample of say one area selected purposively 1o repre-
sent British Columbia, than the random errors would be in a measurable
method that depended on a random selection of a singie area. Where,
however, the sample is to include a considerable number of units, then
the biases of the purposively selected samples will often be more
serious than the random errors introduced where random or chance
selection rather than purposive selection is used.

The efficiency of any samplie design must be considered in
the i1ight of the cost and time involved. Both of these factors undoubted-
iy played a part in the choice of the particular sample design. To
stratify the dairy farm population in the Lower Fraser Valley woulid be v
expensive and time consuming. Depending on the particular population
characteristic to serve as the criterion for deciding on strata iimits,
lists and statements would have to be taken cleariy defining each unit

with respect to the characteristic., This is a time consuming and

expensive task.

5 Hansen, Hurwitz and Madow, op. cit., p. 6.
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Thus having regard to the time factor, the outlay and
the other problems involved, those who assemble data may decide
against stratification and so sacrifice some reliability of the
estimates. To terminate the defence of the method of sampling
here used, reference will be made to Hansen, Hurwitz and Madow
who have stated sic:

If it is important that reliabie resulits be
obtained, and i1f a fairiy heavy loss may be
involved if the wrong action or decision is
taken as a consequence of having depended on
resulits the actuaLrly turn out to have large
errors that are considered tolerable, then
a method for which the risk of error can be
controlled should be used if possible, On
the other hand, if conditions are such that
only fairly rough estimates are required
from the sample, and important decisions do
not hinge on the results, then oniy a smalil
sampie is required, and the price to be paid
for using a sample whose accuracy can be
measured may not be justified. Under these
conditions it may be that the blases of Low-
cost non random method will be considerably
iess important than the random errors resuit—
ing from the smail size of the sample, and
then such methods may be expected to produce
results of sufficient relisbility more
economically than woulid more rigorous alter-
native methods.,

6 Hansen, Hurwitz, and Madow, Op. cit., p. 73.
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RESULTS AND INTERPRETATION
The Data

Inputs were divided into seven categories, viz:- (L) feed
purchased, (2) custom work hired, (3) labour, (L) cost of operating
farm machiﬁery, repair and maintenance of machinery, equipment and
buildings, (5) depreciation, (6) interest on investment, and (7)
miscellaneous expenses.

Feed Purchased™ - The outiay on this inpub, which does not

inciude feed grown on the farms, was determined by dividing the out-
lay on purchased feeds by the index of feed priees? (L9446 = L00),

Custom Work Hired - This item ineludes the use of machinery

and equipment and the iabour to operate it. It was a small item which
was difficutt to include élsewhere. The outlay on this input was ob-
tained by dividing the expénditure incurred by the index of farm
wage rates.3

Labour - This input inciudes the outlay on hired labour, an

L In 195} hay was purchased usually only when a shortage of farm-
grown hay was anticipated. Silage as such was not purchased
but materiais for making silage, such as grass, corn pulp,
corn stalks and pea vines were purchased on about 25 per-
cent of the farms. In a few cases wet Brewer's mash was
purchased and fed as a substitute during part of the year.
Vide: Campbeil, R.H., Dairy Farm Organisation in the Lower
Fraser Vailley of British Columbia, Bconomics Division,
Marketing Service, Department of Agriculture, Ottawa, June,
1957, :

2 Dominion Bureau of Statistics, Yrices and Price Indexes l9h9-1952.
Queen's rrinter and ControITér of Stationery, Uttawa, 195k,
Volume 23, p. 95.

3 Price Index Numbers of Commodities and Services used by
farmers, August 1956 (1935-1939), Queen's Printer and Con-
troller of Stationery, Ottawa, 1956, Volume 12, No. 3, p. 2.
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imputed vaiue to operators' labour, and the value of family labour.
The number of man~hours of labour per year was caicutated at 3120
hours on the basis of a 26 day month and a 10 hour day. The monthly
wage rate for farm iabour without board in British Coiumbia in 1946
was %lOS.Sél*and $159.00 for l95h.5 The annuali wage rate for farm
Labour was therefore $.1,267 for L9L6 and $1,908 in 1954, The outlay on
this input wes determined by multipiying the totadt number of man hours
for the year by the annual wage rate and then dividing the current
outlay so obtained by the index of farm wage rates.

Cost of Operating Farm Machinery, Repalr and Mainlenance

of Machinery, Equipment and Buildings - The value of this input was

determined by dividing the expenses incurred in operating tréctors,
trucks, automobites, engines and combines by the index of prices of gaso-
line, oil and grease,6 and adding to this amount the outlay for main-
tenance and repair of farm buildings, machinery and equipment, which

had been calcuiated'by dividing the current outlay on these items by the
price index of building materiai or the price index of farm machinery
prices‘7

Depreciation - Depreciation on buildings was compubed at

li Dominion Buregu of Statistics, The Canada Year Book 1948 - 19L9,
King's Printer and Controliler of Stationery, 1949, p.678.

5 — The Canada Year Book 1956, Queen's rrinter and
Controller of Stationery, 1956, p. 757.

6 ————— Prices and Frice Indexes, L9L9 - 1952, op. cit., p. 98.

[ Price Index Numbers of Commodities and Services used
by farmers, August, 1956 (1935-1939=100), op., cit.,
Pe. 3.
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5 percent of the replacement cost. Machinery and equipment were
classified into 2 groups, viz: (L) general equipment and (2) special
equipment. The latter inciuded such items as automobiles, trucks and
tractors. The rate of depreciation on special equipment was 2l per-
cent of replacement cost while that on general equipment was 15 per-
cent of the replacement cost, The expenditure on this input was de-
termined by dividing the outlay on buildings by the price index of
bﬁilding material, and then adding to this amount the outlay on
machinery and equipment which had been divided by the price index of
farm machinery prices.

Interest on Investment - The outiay on this input was ob-

tained by taking 5 percent of the operator's average net worth, and
then dividing this amount by the index of interest rates.

Miscellaneous Expenses - This imput inciudes the value of

such items as hardware and small tools, taxes, telephone, electricity,
sprays, germicides, disinfectants, artificial inseminstion charges, and
other miscellaneous expenditures not specifically classified in the
other six categories. The value of this input was determined by dlvid-
ing the total outiay by the price index of hardware prices.

Thus, the value of input used on the individval farms in 1946
and 195l could be added in current dollars for the particular year, or
the value of input could be found in constant dollars according to
equations L (in the case of 1946) and 5, (in the case of 195L) on pages
12 and i3 respectively., By dividing oﬁtput into the aggregate input,
the ratio of input to output was determined. Another calculation of these
ratios was made by aggregating the results from all the farms, rather

than the average of the ratios calculated for the individual farms.
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Anaiysis

The first part of the anaiysis presents some of the gross
changes in the input - output ratios, and in the factor-factor ratios
which have occurred from L9L6 to 195,

The best gross output data availsbie are from the records
of the Déiry Herd Improvement Association, which reveal changes in
the output per cow for the period 19Ll to L960 as shown in Tsbie IT.

This table shows that, apart for the years 1936, 19L8-1949
and 1954~1956, there has been a steady rate of increase in the average
production of b'perceht fat corrected miik per cow over the period
L914-1960. The total increase in the average output per cow ﬁas 62.1
percent, and the average annual rate was L,3 percent.

The average output per cow in 1946 was 9,136 pounds of l per
cent fat corrected miik, This average was based on the performance of
L98 cows. In 195, the average outpubt per cow was 9,76L. Within this
8-year period the total increase in the average output per cow was
6.8 percent, and the average amual rate wos .8 percent,

In 1960, the Dairy Herd Improvement Association showed that
the average output per cow was 10,795 pounds of L percent corrected
mitk. The average total increase over the period 195L-1960 was 10.6 per
cent, and the average ammual rate was 1.8 percent. This study of the
records of the Dairy Herd Improvement Association shows a L.,8 percent
average annual rate of increase duringothe period 1951-1960 in contrast
to a .8 percent rate of annual increase for the period 19L6-195);,

The dairy farms studied in this investigation showed that in


http://l9i.il-

ANNUAL rRODUCTION YER COW, DAIRY HERD IMPROVEMENT ASSOCIATION,
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TABLE IT

19111=1960 AND SAMPLE FARMS 1946 AND 195k

MILK

rRODUCTTION

FAT

FOUR PERCENT
FAT CURRRCTED MTLK

Dairy Herd Sample Dairy Herd Sample

Dairy Herd Sample

Year Improvement Farms Improvement Farms  Improvement Farms
Association Association Association

ibs 1lbs lbs 1bs 1bs
191h~1916 6,563 268 6,6L5
. 1930 8,045 337 8,261
1932-193) 8,113 343 8,390
1936 7,857 338 8,213
1938 7,959 347 8,389
1940 8,265 362 8,736
1945 8,606 37k 9,052

L9L6-19L7 8,627 6,757 379 302 9,136 7,233
1918 8,568 378 9,105
1949 8,623 375 9,07L
1950 9,088 393 9,530
1951 9,363 393 9,640
1952 9,382 100 9,753
1953 9,538 Loz 9,845

195h 9,L477 7,782 398 322 9,761 7,943
1955 9,h38 395 9,700
1956 9,498 3%k 9,709
1957 9,759 Lol 9,96l
1958 10,330 L25 10,507
1959 10,576 135 10,755

1960 10,600 8,700% L37 354 10,795 8,790%
Source: (&) For period L91Lh=-193l - British Columbia Department

of Agriculture Sebttlement Series Circular No. 5,

P. 8.

(b) For period 1936-1960, Reports of the Dairy Herd

Improvement Association, vide Appendix e pp 47-5A

# These figures are based on a Llinear projection of the trend

observed in the Dairy Herd Improvement Association records

between the period 195l and 1960,
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1946 there were 2909 dairy cows in the 160 sample farms. These cows
produced 21,040,797 pounds of i percent fat corrected miik, and the
average production per cow was 7,233 pounds. In 1954 there were 1316
dairy cows which produced 10,452,988 pounds of L percent fat corrected
miik and the average production per cow was 7,943 pounds. The totas
increase in oubtpubt per cow over this 8-year period was, therefore,

9.8 percent, and the average ammuai rate was 1.2 percent., On the as-
sumption that the annual rate of increase in the case of the sample
farms during the period i95h-i960, was the same as the Dairy Herd
Improvement &ssociation, a projection of this trend would show an
average output per cow of 8,790 pounds of L percent fat corrected milk
in 1960; and a total increase over the b6-year period of 10.6 percent.

The average annual production of L percent fat corrected
nmilk per cow for 1946 and 195 as shown in the records of the Dairy
Herd Improvement Association are higher than the averages for the
sample farms, presumably because the production figures from the Dairy
Herd Improvement Assoclation are based on herds that do better than
the whole population because of being on test, and probably because
the owners of these herds are better dairymen.

It is noted, however, thot the annual average rate of in-
crease in the outpubt per cow during the period L9N6-195) was O,L per-
cent greater in the case of the sample farms as compared to the records
of the Dairy Herd Improvement Association. The reason for this greater
rate of increase is that the level oféaverage output per cow in 19L6
and L95L in the case of the records of the Dairy Herd Improvement

Association was higher than the ievel of average for the sample farms.
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It is expected that the rate of increase in output wiil be greater at
lower levels than at higher levels of production,

Tabte ITT shows the changes in output singie~factor ratios
which are based on the data from the sample farms studied in this
investigation.

This tabie shows that average physical productivity of
Llabour had increased by 59.2 percent over the period 1946-195k, and
that the average annual rate of increase in productivity was T7.hL

percent,

TABLE TIT

SINGLE FACTOR RATIOS 1946, 195L, AND 1961 (rROJECTED)
LOWER FRASER VALLEY

¢ Chgnge 1961
Output Singte 19l 195l . 1946-195]L Projected
Fachor Ratios %bs %gs percen% ibs
Ly percent fat

corrected milk ;
output per cow 7,233 7,943 9.8 8,610%
li percent fat

corrected milk

output per man

year 78,423 124,886 59.2 189,577
Iy percent fat

corrected milk

output per

farm acre 2,083 3,17hL 52,4 L, 61405

Butterfat out- .
put per cow 302 322 6.6 3L0

% These estimates are based on a linear projection of
the trend observed between the period 1916-1951.,
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It is indicated also that the average milk output per acre
has undergone a 52.h percent increase over the period 19L6-195); and
that the average annual rate of increase in milk oubput per acre was
6.6 percent. Table VI shows that feed purchased had changed very
littie in rear terms during the period, and Table V indicates that the
increase in average acreage per farm had been rather insignificant
over the period. Hence the increased rate of change in milk output
per farm shows the efficlency of Land use which was associated with
increased output per cow during the period.

The impact of technical progress had changed the amount of
capital used by the farm and its allocation within the farm. Tabite IV
shows that the total capital investment had more than doubied over

the period 1946 to 195,

TABLE IV

DISTRIBUTION OF FaRM CaPITAL ON L6O DaIRY FaARMS IN 1946 AND
50 DATRY FARMS IN 195L, LOWER FRASKR VALLEY

Average value rercent Average value Percent

Items of per farm of per farm of
Capital 1916 Total 1954 Total
Real Estate $13,102 67 $25,978 63
Livestock 3,808 19 8,324 il
Machinery and
Equipment 1,899 10 5,883 20
Feed and supplies 76l L 1,329 3
Total Capitadi $19,576 100 . $L1,NL78 100

This tabie shows that the investment in reai estate, Live-

stock, feed and supplies had doubled approximateiy, whereas investment
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in machineyxy had tripled. Thus machinery and equipment constituted
10 percent of farm capital in 1946, and 20 percent in L95li, Real estate,
Llivestock, feed and supplies declined by L, 5 and 1 percentage points
respectively. These changes represent the capital readjustment which
was necessary to achieve the saving in labour input which was realized.
In addition to the changes in the output singie~factor
ratios in the amount of capitel, and in its distribution within the
farm, technoiogicali progress had also caused changes in the size of the
farms during the period under study. Teble V shows some of the changes
which had occurred in the size of the average farms in 1946 to 195l.
This tebie indicates that there had been an increase in the
output per farm of 59.0 percent during the period 1946 to LéSh. The
annual average rate of increase in output over this 8 year period was
therefore, 7.l percent. During the same period the total increase in
acreage per farm was L.8 percent and the annual average rate was .6
percent. Over the same period the size of the dairy herd had increased
by Ll percent snd the annual average rate of increase was therefore
5.5 percent., These figures show that during the period investigated,
associated with a .6 percent average annual increase in the number of
acres per farm pilus an average amnmual increase in the size of the milk-
ing herd of 5.5 percent, there was an average annual increase in the
output per farm of T.L percent., This phenomenon is indicative of the
potentiaiities that exist for possible expansion in the output of the
industry in response to the future inéreases in the demand for dairy

products in the Vancouver and surrounding districts.
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TABLE V
MEASURES OF CHANGES WITHIN FARMS 1946 TO 195k, LOWER
FRASER VALLEY
Criterion 1946 1954
per farm per farm

Ly percent fat corrected

mitk output (lbs) 131,505 209,060
Aéres No. 63 66
Cows No. 18 26
Labour earnings $ 899 $ 1,640
Gross receipts $ 5,317 $LL,045
Gross outlay $ 3,915 $ 9,950

Changes in the Quantity of Different Factors Used

Changes were also made in the quantities of the various
factors used. These are presented in Tabie VI, In calculgting these
input-output ratios, the base year in the Dominion Bureau of Statistics
price indexes for the various inputs, was shifted from 1935-1939 to
19L6,

This tablie shows that there had been real savings in factor-
use to the extent of 20 percent between the years 1946 and 195L. Based
on the assumption that the rate of growth in economic efficiency was
the same in 1954-i96L as that in 19L6-195L, the real savings in factor-
use in 1961 has been approximsted by a linear extrapolation of the
trend which existed between 1946 and 195L. This projection shows a real

savings in factor-use for the period 1954 to 1961 of Ll percent, and,
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TABIE VI

INDEX WUMBERS (19L6=100) OF INPUTS PER HUNDREDWEIGHT CF )l PERCENT
FAT CORRECTED MILK MEASURED 2T 19L6 PRICES, LOWER FRASER VALIEY,
1946, 195h AND 1961 (PROJECTED)

. 1961
1916 195 rrojected
e Input Input Input
INPUT per Index per TIndex per Index
cwt milk cwhb milk cwt milk
3 B 3
Feed purchased L73%(,08) 100 H8:(,03) 93 Bl 8L
Custom work .06 (@0l 100 L05x(L0L) 83 Lol 67
Labour 1.h7#(.13) 100 .92%(.15) 62 .62 L2
Cost of operating
fam machinery, Re-
pair & maintenance
of machinery equip-
ment & buildings .23%(,0L) 100 #23%(,0L) 100 .23 100
Depreciation L70%(,06) 100 L9%(.01) 70 .36 51
Interest on , :
Investment SThee(,08) 100 69%(.0L) 93 .65 88
Miscelilaneous LOlge(,0L) 100 L (,02) 92 .55 86
Total L.o7%(.18) 100 3.65%(,16) 80 3.0L 66

#( ) signifies that there is 95% confidence that the true population
mean for the characteristic is the number outside the bracket %
the number in the bracket.

therefore, an annual average rate of decrease in cost of 2.0 percent.
This 1s an estimate made by using the trends method in the sbsence of
empirical data. In order to determine the reliability of this estimate,
it is necessary that a survey be undertaken so that data be collected
and analysed, in order to obtain the true savings in factor-use for
1961, )

The most significant fact which these tables show is that the

input of most factors per hundredweight of L percent fat corrected milk
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had decreased, but the input represented in the cost of operating farm
machinery, and in the repair and maintenance of machinery, equipment
and buildings had remained the same. There had been a savings in labour
used to the extent of 38 percent between the years L9465 to 195hL, If
projected to 1961, it would mean a saving of 58 percent in labour inpub.
The decreasing use of labour was made possible by the extent to which
machinery and other forms of capital were substituted for labour as in-
dicated in Tabie IV,

A significant change also had occurred in the input represen-
ted by depreciation of buiidings, machinery and equipment. Real savings
in the use of this factor were 30 percent between the years 1916 and
195, which if projected to 1961 would amount to L9 percent.‘

Significant changes were also made in the input represented
by the cost for the use of capitar in the industry. Table IV indicates
that more than twice the amount of capitai per farm measured in current
dollars was used in 195l as compared to L946. There was an increase in
the real porductivity of capital in 195l over L9L6 which amounted to 7
percent. Projection of this trend to 196L would make this sum L2 percent.

There were savings in the use of miscellaneous items amounting
to B8 percent over the period 1946 to 195, which if projected to 1961
would show a savings of 1l percent.

Over the entire period 1946 to 195), the real savings in all
factors used amounted to 20 percent, Projection of this trend to L96L

gives real savings of 3l percent.
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Changes in the Relative Importance of Inputs

Technical change had also caused shifts in the relative
amount of each input used, and a smail shift occurred in the order of
importance of inputs.

Table VIT shows total inputs measured in constant doilars

and their distribution among the seven categories of inputs.

TABLE VIT
RELATIVE TIMPORTANCE OF INPULS, LOWER.FRASER VALLEY, 1946
AND 195
1946 ‘ 195L
Inputs igﬁgﬁ Pég;eni igﬁgt Peg;ent
(dollars) total (dollars) total
Feed Purchased 153,970 16,0 70,676  18.5
Custom work 13,00k 1.3 5,092 1.3
Labour 309,25L 32.1 96,267 25.3

Cost of opera-
ting farm machi-
nery and repair
and maintenance
of machinery,
equipment and

buildings 147,366 50 2L, 549 6.l
Depreciation 116,802 15.2 50,963 13.3

Interest on ,
Investment 156,602 16,2 72,200 18.9

Miscellaneous -
Expenses 134,930 14.2 62,130 16.3

Total 961,925  100.0 381,877 100.0
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The data in this table indicate that the order of impor-
tance had not changed, except that in 195l miscellaneous expenses have
displaced depreciation as the fourth most important input factor.
However, changes had occurred in the relative amount used of each
input.

The most significant change had been made in the case of
labour, whose share as percent of totai outlay had been decreased by
6.8 percentage points. Tnspite of this, however, Ltabour had remained
the most important single factor of production both as a percentage of
total input and in the amount of it used per hundredweight of miik.

Less significant changes were made in the distribution of
total input among the other six factors. The proportion of’tota¢ input
that went to depreciatiam had declined by 1.9 percentage points,
whereas the share to interest on investment had risen by 2.7 percent-
age points, The proportion that was allotted to feed purchased in-
creased by 2.5 percentage points, and the share to miscellaneous
expenses had risen by 2.1 percentage points. The proportion spent on
the cost of operating farm machinery and repair and maintenance of
machinery, equipment and buitldings had been increased by L.l percent-
age points, while the share to custom work had remained unchenged.

Although the inputs had all maintained thelr relative
positions, but for the exception noted above, small changes were made
in the amounts of each factor used., The use of some factors had in-
creased whereas the use of others haé decreased.

In summary, this analysis has demonstrated that there was a

decrease in the input of most factors per hundredweight of milk, but
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the input represented in the cost of operating farm machinery and in
the repair and maintenance of machinery, equipment and buiidings had
remained unchanged. The most substantial decrease was in the case of
labour. The decrease in the amount of labour used per hundredweight
of milk had been induced by iabour-saving innovations in dairy farm-
ing, which involves the substitution of capital for labour,

Finaily, the analysis has shown that reai savings had been

made in input-output conversion in miik production,
Conclusion

In this investigation, an attempt was made to test and
measure the rate at which technical change has increased the efficiency
with which factor inputs are converted into output on dairy farms,
and to measure also the changes in the input structure of dairy farms
in the Lower Fraser Valley,

The resuits of this study indicate that shifts have taken
place in the relative importance between iabour and the other factors
of production, zand that assoclated with these shifts had been an in-
crease in overall efficiency between L9L6 and 195l of 20 percent,
which if projected to 1961 would amount to 3L percent.

From this s tudy indications are that the industry has the
potentialities for increasing its output of milk, in response to
future increases in demand, which gréwth in poputiation would render

necessary.
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The annual rate of population growth in the Vancouver
area8 was L percent during the 5 year period 1956 to L9609. The re-
port of the Ciyne Commission had estimated an annusl rate of popu~-
lation growth in the Vancouver area of 3 percentlo petween the years
1960 to 1970. It was noted earlier that associated with an average
annual increase of .6 percent in the number of acres per farm plus an a
average annual increase of 5.5 percent in the number of dairy cows
per farm and an increase in the average annual outpubt per cow of 1.2
percent, there was an average annual increase in the milk output per
farm of 7.l percent. Hence if the popuiation grows at the rate of 3
percent per amnum, with an average annual rate of increase in the
annual output per farm of 7.4 percent, the dairy indusbtry in the
Lower Fraser Valley wilti have very iittle difficulty in meeting the
miik requirement of the increasing population,

However, in this process delry farmers wili have the necd to
continue making re-adjustments in resource use, Un the basis of the
trend noted in this study, it is anticipated thet there witl continue
to be a steady decline in labour input, both as percentage of total
input and in the amount used per hundredweight of mitk,

In order to offset the deciine in labour input, it is

8 This includes the cities of New Westminster, Horth Vancouver,
Port Coguitlam, Port Moody and Vancouver; the municipali-
ties of Burnaby, Coquitlam, North Vancouver, Richmond,
West Vancouver, and Fraser Miils, and the unorgsnized
areas, 1t does not inciude the University of British
Golumbia transient population,

9 Dominilon Bureau of Statistics, Canada Year Book, 1960, Gueen's
Printer and Controller of Stationery, L1960, pp L73-175.

10 Cuyme, J.V.,, ZReport of the British Columbias Royai Commission
on Milk, Printer to the (ueen's Most HZxcellent Majesty,
Victoria, 1955, p. 18L.
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anticipated that there will be an increase in the votal amount of
capital used in the form of machinery and equipment, livestock, and

| to a lesser degree in real estate. There need hardly be an appreciable
increase 1n total acreage per farm. Intensification of land use,

r irrigation and more efficient fertilizer application and rotational
system would render unnecessary a substantial increase in acreage.

It is expected that the average size of the herd willl

increase, and hence the milk oubput per farm will continue to rise.
With better management, there will probably continue to be also a
steady increase in the oubtput per cow which could reach 10,000 to
12,000 pounds of miik per cow by 1970, Along with these re-adjustments
in resource use, and the estimated increases in the physical
productivity of labour and capital, it is anticipéted that the indus-

try will effect further real savings in the use of factor inputs.
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DESCRIPTION OF THE REGION AWD ITS FARMS

The locus for this study is the Lower Fraser Vailey, which
constitutes the deita of the Fraser River, and extends from Hope to
the racific Ucean in an east west direction., It is bounded on the
north by the Coastal Mountains and on the south by the State of
Washington. The political units inciude the municipalities of Delta,
Surrey, Sumas, Chilliwack, Richmond, Langley and Matsqui to the
gouth of the river and Pitt Meadows, Mission, Nicomen, Dewdney,
Kent, Maple Ridge and Coquitlam to the north.

Ls a farming ares, the Lower Fraser Vailey, is set apart
from the remainder of the country by topography, soil, climate, his-
tory and particularly in regard to its location with respect to
large concentrations of populations,

There are approximately 700,000 acres of tand in the regionl.
About 320,000 acres of this amount are cuitivated, 200,000 acres of
which are in hay and pasture,

levation in the region ranges generally from sea-level to
some LOO feet, In the vicinity of Chilliwack and Agassiz, there exist

some rock hills, which vary in height to about 1,000 feet. The soils

1 British Cofumbia Department of fgriculture, Settlement Ser-
vices Circular No, 5, The Fraser Villey of British
Columbia, Canada, Don McDalrinio, Printer to the
Queen's Most Excellent Majesty, 1953,
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of the Valley were mapped and classified by Kelley and Spilsbury? in
1939, iuch of the upland soil is suitable for agricultural purposes,
but the cost of clearing has impeded its adoption for farming. The
soils of the recent delta, however are fine textured and fertile.
Several factors influence the climate of the area, The most important
ones are the mountsins to the north, and the modifying effect of the
rPacific Ocean. Comparatively uniform temperatures, characteristic of
a maritime climate, prevail throughout the year. The difference be~-
tween the aversge temperature of the coldest month and the warmest
month is small. The average for the coldest month, January, is 36°F.,
and for the warmest month, July, 63°F. This gives a variation of 27°,
Industrial expansion in the citles has been associated
with the rapid urbanisation of some parts of the area, The growth of
the cities has brought a corresponding growth in the demand for farm
products. The agriculture of the region has responded by increasing
the production of fluid milk and other bulky perishable products,
which can be produced to advantage in areas relatively close to the
market. Livestock production primarily dairy and poultry constitutes
the source of over 80 percent of the farm cash income in the arvea,
The population of the Fraser Valley in 1956 was estimated
to be 750,000 persons comprising 57 percent to 60 percent of the
provincisl total., About 7 percent of these people lived on 9,900

farms, which comprised 38 percent of 2ll the farms in the Province.

2 Kelley, C.C., and Spilsbury, R.H., Soit Survey of the Lower
Fraser Valley, Dominion Department of &griculture
Technical Bulletin 20, 1939.
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It has also been estimated that there were 110,000 head of cattlie -
mostly dairy cattle., The estimated number of milk cows was 56,000,
producing upwards of 400,000,000 pounds of milk annually, aboubt L5
percent of which is sold as fiuid milk in the Vancouver market. About

66 percent of the Provinciai totai dairy output is produced in the
Lower Fraser Valley., The output in the Lower Fraser Valley was
valued at $2.5 million,

With regard to dairy-herd improvement work in the Fraser

Valley there are two major agencies which are availablie to dairy
farmers viz: (L) the Dominion Record of Performance for pure-bred
registered dairy cows, and (2) the Dairy Herd Improvement Association.
In any part of the Vaiiey where dairy farming is engaged in to any
considerable extent, one of these agencies serves the dairy farmers.
Tabie II indicates that through the facilities of the Dairy Herd Im-
provement Association, and‘with better care and management, dairymen

have been successful in improving the performance of their herds.
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DEPARTMENT OF AGRICULTURE

PROVINCE OF BRITISH COLUMBIA
VICTORIA

November 9, 1961

Mr. Hugh V., Walker,

Department of Agricultural Economics,
¢/o Faculty of Agriculture,

© University of British Coiumbia,
VANCOUVER 8, B.C.

Dear Mr. Walker:

Replying to your request for D,H,.I,A. annual production figures
we are sending you our full annual report for the past five years.
Unfortunately, these reports for previous years are not now avallable,
however, here briefly are the figures for the other years requested:

Completed

Year Periods 1bs Milk Fat% lbs. Fat
1922) 5,179 8,606 L. 3k 374
19 -

T9L7) 11,527 8,627 L.39 379
1948 6,358 8,588 L.4LO 376
1949 6,645 8,623 .35 375
1950 7,309 9,088 4,32 393
19541 7,132 9,363 L. 26 393
1952 8,086 9,382 L.26 1400
1953 9,530 9,538 1,21 102
1950 44,333 9,077 .20 398
1955 11,278 9,438 1,18 395

Trusting this is the information you require.

Yours sincerely,
H. Johnson (sgd)
H. Johnson, Inspector.
D. H. I, Services.

HJ/djb

Enclosures: 5
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BRITISH COLUMBIA DEPARTMENT OF AGRICULTURE
(Livestock Branch)
DATRY EERD IMrROVEMENT SERVICES

ANNUAL SUMMARIZED REPORT FOR 1956

Average ACTUAL rroduction of all Dairy Herd Improvement Association
Records completed during the year (or which milked 180 days or over)

Number of Milking reriods Milk lbs TFat %4 Fat lbs

11,918 9,198 h.15 394

A further increase of 640 completed miiking periods took place
during 1956. This increase of 5,7% combined with severe Winter killing
of hay and pasture grasses and excepbionally dry spring weather, contained
the potential for a sharp drop in average production. However, 1955 pro-
duction was maintained and, given average weather conditions during the
following year, a definite rise should take place during 1957.

The foilowing figures itllustrate the progress that has been made
during the past 20 years.

194L6 8627 h.39 379
1936 7857 .30 338

Of all cows at present on test in D.H.I. Association, 23.2% are
purebreds. Their aversge butterfat production is LOS.

BREED AVERAGES FOR 1955
% of Total D,H.I. records Milk lbs Fat % Fat Lbs

4.2 Ayrshire 8,L65 o1l 348
17.l Guernsey 8,139 L. 77 388
18.6 Holstein 10,987 3.69 1405
19.3 Jersey 7,508 5.10 383
10,5 Unclassified

(Crossbreds ete) 8,931 L.33 387
100.0

It is interesting to note that the number of animals with a iife-time
production of a minimum of a ton of butterfat is steadily rising, for
this is an important factor in the economical operation of a herd of
dairy cows.

L1940 —=- 117 cows: 1946 --- 1,98 cows: 1953 --- SL8 cows.
1955 === 1312 cows: 1956 ---1379 cows.
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BRITISH COLUMBIA DEPARTMENT OF AGRICULTURE
(Livestock Branch)
BATRY HBERD IMPROVEMENIT SERVICES

ANNUAL SUMMARIZED REPORT FOR 1957

Average ACTUAL pProduction of all Dairy Herd Tmprovement Association
Records completed during the year {or which milked 180 days or over)

Number of milking periods Miik lbs Fat ¢ Fat 1bs

12,01L 9,759 Lok Lok

These figures represent a new high for both completed periods
and production in herds on D.H.I. test in British Columbia., The ten
pounds of fat increase means that approximetely 500 dairymen had
earnings of around $90,000 more than the cost of the feed needed to se-
cure this increase over last year..

The foilowing figures iilustrate the progress that has been
made during the past 20 years.

1946 8,627 .39 319
1936 7,857 .30 338

Of -11 cows at present on test in D,H.I. Associations, 22.7%
are purebreds., Their average butterfat production is 518 lbs,

BREED AVERAGES FOR 1955

% of Total D.H.I. Records Miik ibs Fat % Pat 1bs

3.9 Ayrshire 8,700 L.1l 358
16,2 Guernsey 8,291 4.79 397
5i.6 Holstein 11,165 3.72 L5
18.7 Jersey 7,6L7 5.1L 393

9.6 Unclassified
(Crossbreds etec.)
100,0

It is interesting to note that the number of anim:ls with a life-time
production of a minimum of a ton of butterfat is steadily rising, for
this is an important factor in the economical operation of a herd of
dairy cows.

1940 == LL7 cows: 1946 -- 198 cows: 1955 -- 1312 cows: 1957 -- 1148
COWS
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BRITISH COLUMBIA DEPARTMENT OF AGRICULTURE
(Livestock Branch)
DATIRY HERD IMPROVEMENT SERVICES

ANNUAL SUMMARIZED REPCRT FOR 1958.

Average ACTUAL ¢Production of ail Dairy Herd Improvement Association
Records completed during the year (or which milked 180 days or over)

Number of milking periods Milk lbs Fat % Fat 1bs

13,075 10,330 L1l 125

These figures represent o new high for both completed periods
and production in herds on D.H.I., test in British Columbia,

The following figures illustrate the progress that has been
made during the past 20 years.

1918 8,627 .39 379
1938 7,959 11,36 3L7

23.0 percent of the cows on test in D.H.I. Associations are
purebreds. Their average butterfat production is L33 lbs.

BRELD AVERAGES TUR 1958

% of Total D.H,I. Records ~Milk 1bs Fat % Fat 1bs

3.2 Ayrshire v,192 L.11 378
15.0 Guernsey 8,870 L.75 Loy
SL.5 Holstein 11,692 3.73 L36
17.1 Jersey 7,936 S.1h 1©8
10.2 Unclassified

(Crossbreds etc) 9,58L L.36 118
100,0

The number of animels with a iife-time production of 2 minimun
of a ton of butterfat is steadily rising. This is an important factor
in the economical operation of a herd of dairy cows.

1940 =~ 117 cows: 1946 -~ 198 cows: 1955 -~ 1312 cows:
. 1958 =~ 1621 cows
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BRITISH COLUMBIA DEPARTMENT OF AGRICULTURE
(Livestock Branch)
DATRY HERD IMPROVEMENT SERVICES

ANNUAL SUMMARIZED REPORT FOR 1959

Average ACTUAL Production of gll Dairy herd Improvement Assoclatlon
Records completed during the year (which milked 180 days or over).

Number of Milking periods Milk 1lbs Fat ¢ Fat lbs
11,286 10,576 Lh.11 L35

These figures represent 2 new high for both completed periods and
production in herds on D.H.I. test in British Columbia. The increase in
milking periods was 1,211 and in production, 246 pounds of milk and 10
pounds of butterfat. Butterfast percentage remained constant.

The foliowing figures illustrate the progress that has been made
during the past 20 years,

Milk 1bs, Fat ¢ Fat 1bs
1949 8,623 L.35 375
1939 8,292 L. 37 363

Pure bred cattle on D.H.I., test have aiways oubproduced grades
until this year, The folLiowing table could well cause a re-examination
of some breeding policies.

3,139 pure breds (22.9%‘of total) produced an average of L3l ibs of B,F.
11,1L7 grades (78.0% of total) produced an average of 135 1ibs of B,F.

BREED AVERAGES FOR 1959

% of total D,H.I Records Milk 1bs Fat % Fat 1bs (1958) Fat 1bs
(1956)%

3.2 3.3 Ayrshire 9,L07 h.11 387 378

15.0 13.9 Guernsey 8,920 L.82 1130 21

ch.5  58.0 Holstein 11,874 3.76 Lyt 1436

17.1 15.5 Jersey 7,833 5.17 Los ),08

10,2 9.3 Unclassified

(cross breds etec) 9,937 L. Lo 437 118
100,0 (1958) figures shown for comparison

The number of animals with a itife-time production of a minimum of
a ton of butterfat is steadily rising. This is an important factor in the
economical operation of a herd of dairy cows.

1940 ~- L17 cows: 1958 -- 1,621 cows: 1959 -- 1,780 cows:
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BRITISH COLUMBIA DEPARTMENT OF AGRICULTURE
(Livestock Branch)
DATRY HERD IMPROVEMENT SERVICES
ANNUAL SUMMARIZED REPORT FOR 1960

Average ACTUAL production of all Dairy Herd Improvement Association
records completed during the year (or which milked 180 days or over).

Number of miiking periods lbs Miik Fat % lbg, Fat
1h,665 10,600 L.12 1437

These figures again represent a new high for both completed
periods and production in herds on D,H.I. test in British Columbia.

The following figures illustrate the progress that has been
made during the pabt 30 years.

1950 8,606 li. 3% 374
1940 8,265 ly.38% 362
1930 8,015 1.20% 337

20.6 percent of the cows on test in D.H,I. Associations this
year were purebreds. Their average butterfat production was L3L pounds.

BREED AVERAGES FOR 1960

% of total D.H.I. records 1bs. Miik Fat % 1lbs. Fat
3.2 Ayrshire 9,321 4.13 385
13,3 Guernsey 8,918 L. 8L L31
60,7 Holstein 11,735 3.80 L6
14,2 Jersey 7,86l 5.24 1140
8.6 Unclassified
(Crossbreds etc. ) 10,181 L.35 LL3

The number of animais with a ilife-time production of a minimum
of a ton of butterfat is steadily rising. This is an important factor
in the economical operation of a herd of dairy cows.

940 == L17 cows: 1958 -~ 1,621 cows: 1960 -~ 2,007 cows:



