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CHAPTER I 

INTRODUCTION 

"Labour is one of the major inputs on modern 
commercial farms. It follows that efficient 
management and use of labour is necessary fol 
the successful management of today's farms." 

1.1 Definition of the Problem. 

The purpose of this study is to throw some light on one 

of the aspects of farm management in Ontario, the agricultural 

labour input. The labour input can be regarded as the most important 

input in the farm-firm. In 1949, labour accounted for 67% of the 

total agricultural income in the United States of America. The other 

input factors, land and capital received 25% and 8% respectively* 2 

In order to conduct a meaningful study of the agricultural 

labour input it is necessary to make some assessment of the relative 

efficiency3 of the labour input in each farm enterprise and to deter­

mine the factors influencing labour efficiency. The relative 

efficiency of the labour input will be determined by the construction 

of a Labour Efficiency Index in which the total labour input on a 

1Castle, E.N. and Baker, M.H. ~ Business Management, 
New York: Macmillan, 1962. 

2Heady, E.O. and Jenson, H. Farm Management Economics, 
(Englewood Cliffs: Prentice-Hall, 1951+), p. 400. 

3For the purposes of this study, efficiency is defined in 
terms of inputs, with no specific reference to levels of output. 
This concept is further explained in the review of literature, 
Chapter 1.3 and in the definition of the Labour Efficiency Index, 
Chapter 5.5. 

1 
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holding is compared with the theoretical labour requirements for an 

efficient farm of that type in the province. 

Factors influencing the relative efficiency of the labour 

input in the farm-firm are both numerous and diverse. They may be 

classified under three main headings; physical, social and economic. 

Physical factors include the ease with which the soil may be culti­

vated, topographic controls on the efficiency of machinery usage 

and the influence of climatic factors. Social factors include the 

ability of the operator as an entrepreneur and the effectiveness of 

the farm operator, his family and any hired labour in supplying the 

labour input required on the holding. Economic factors include 

elements of farm structure, such as enterprise type, investment in 

machinery and layout of bu:i.ldings"as well as macro-economic influences 

from the national or regional economy in the form of minimum wage 

legislation and compulsory marketing schemes. 

It is not possible in this study to consider all the variables 

described above. Of the physical factors climate, and topographic 

controls on machinery usage were omitted, the former because of a 

lack of sufficiently detailed climatic data for the study area, and 

the latter because no satisfactory method for quantifying surface 

roughness could be devised. Quantification problems also prevented 

the inclusion of entrepreneurial skill, layout of farm buildings 

and the macro-economic influences from the regional and national 

economy. 

It is postulated that the remaining variables will influence 

the Labour Efficiency Index in one of two ways. Firstly, by 
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j_nfluencing the quality of the labour input. Factors examined in this 

category are the age of the farm operator and the structure of the 

farm labour input. Secondly, by influencing the effectiveness of a 

given labour input. The factors within this group may be further 

sub-divided into physical and economic variables. The physical 

variable examined will be soil workability and the economic variables 

will include various measures of farm size, capitalisation, mechanisa­

tion and the diversity of the farm operation. 

The association between these variables and the Labour 

Efficiency Index will be determined by the testing of normative hypo­

thesized. relationships between the L.E.I. and the selected variables. 

The nature of the relationships is predicted from existing theory. 

The area selected for the study is North Grimsby, a township 

.in Lincoln County, Ontario., The to11mship contains a wide variety of 

farm types, ranging from the relatively sl'!lall, specialised tree fruit 

farms of the Lake Ontario Plain to the larger mixed enterprises, with 

an emphasis on livestock, in the area to the south of the Niagara 

Escarpment. The original aspects of this study will be its use of 

generalisation and the attempt to correlate the Labour Efficiency 

Index with elements of farm structure and the physical environment. 

Generalisation is used at two levels. Firstly, in the use of Census 

data as the main data source instead of a detailed.farm management 

survey. The use of census data necessitates grouping of farms and 

trends are therefore diluted. Secondly, the Labour Efficiency Index 

is used in a multi-enterprise environment instead of in the analysis 

of the single farm-firm for which it was designed, and a certain 

amount of detail is lost in this process of generalisation. 
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The study may be regarded as a preliminary step in the examina­

tion of spatial variations in Labour Efficiency, for j_ts purpose is to 

test the methodology and to ascertain which factors play a significant 

role in determining the efficiency of labour input use and which factors 

may be ignored in future studies in the area. 

1.2 	 Summary of objectives. 

The study has the following objectives: 

(a) 	to determine and describe spatial trends in the 

structure of the agricultural labour force. 

(b) 	 to determine the relative efficiency of the agri­

cultural labour input by the construction of a Labo4r 

Efficiency Index for farm enterprise-types in the 

area. 

(c) 	to test certain normative hypothesized relationships 

between the Labour Efficiency Index and selected 

elements of the farm structure and physical environ­

ment. 

1.3 Review of Literature. 

The Research Method 

The research method in Geography has been examined in a 

sequential model by McCarty4 and expanded by Haggett5 into a series 

of "regression cycles". 

4McCarty, H.H. The use of certain statistical procedures in 
geographical analysis. Annals of the Association of American 
Geographers (1956) 46, P• 263. 

5Haggett, P. Locational analysis in Human Geographx (London: 
Edward Arnold 1965), p. 279. 
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The basic sequence is one where problems are defined, hypo­

theses applied and tested, and new hypotheses developed to explain 

discrepancies. 

General Studies of Work and Labour input in AGriculture 

A comprehensive study of Work in agriculture has been made 

6by Duckham. The emphasis of approach is on the effective seasonal 

use of the agricultural labour input. To accomplish this end, a 

detailed examination is made of Dating Control Theory, a framework 

in which the dating of farm operations could be explained and measured 

on a "scientific basis". Improvements in Dating Control Theory would: 

(1) 	 Help the individual farmer to improve efficiency. 

(a) biologically, by bett~! dating of husbandry actions 

(b) economically, by better use of farm resources 

(2) 	 Help agricultural economists and farmers in budgeting and in 

linear and other forms of program planning of changes in farming 

systems. 

(3) 	 Help scientists and economists by pin-pointing research problems, 

e.g., need to breed sugar beet with greater drilling or greater 

harvest date tolerance. 

An examination is also made of overall work load on the agri­

cultural holding. Methods of aggregation and integration of different 

work phases are examined and a consideration is made of the inter­

actions between work load, cropping and stocking programs, specialisa­

tion, mechanisation and the functional mobility of different cla8ses 

of seasonally used farm equipment. 

6Duckham, F.N., The Farming Year (London: Chatto and Windus, 
1963), P• 326. 
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The Nature of Labour 

The nature of labour has been examined in its economic con­

?text by Chryst and Back. 

0 we define labour as_ the application of human effort' 
manual or mental. We include in this definition, 
decision making, management or entrepreneurship as 
labour, since they are all human inputs in the pro­
duction process and can be hired as suchu. 

Labour is not homogeneous. It is a human input and hence 

varies in quality with the capacity and motivation of its supplier. 

8
Labour has been divided into its basic components by Black, et al. 

Three basic types are defined; operator's labour, which varies in 

quality with its supplier, and is a combination of physical labour 

and entrepreneurship, or decision making. li'amily labour is similar 

to operator's labour in capacity, but has different motivations. 

For example, as children grow older their attitudes towards work and 

hence their effectiveness at performing tasks can alter considerably. 

Hired labour varies in capacity, motives, and hence efficiency. The 

hired labourer is interested in his wages, the security that his job 

provides, and the prospects available for future advancement.. The 

problems of defining labour simply as an hourly figure are thus 

exposed. 

The importance of the labour input in Agriculture 

The importance of labour in the agricultural economy has been 

?Chryst, W.E., & Back, W.B., Methods for Land Economics Research 
(Lincoln: University of Nebraska Press, 1966), p. 6. 

8Black, J.De, et al, Farm Man~men! (New York: MacMillan Co., 
1947), PP• 546-547. 
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examined by Heady and Jensen. 9 In 1949 labour accounted for 67% of 

the total agricultural income in the United States of America. The 

other factors, land and capital received 25% and 8% respectively. 

Proper understanding and application of the principles underlying 

10the planning and conduct of work is, according to Sturrock, at 

least as important as the knowledge of the seasonal impact of econ­

omics and science. 

Brayshaw11 found that on nearly half the farm holdings in a 

sample taken in the northern counties of Great Britain, efficient 

labour use was the most important single factor influencing profit­

ability. Those farmers who combined the forward planning of work 

with good day to day control were most effective in reducing labour 

costs. 

12Nix has examined the importance of labour in the farm cost 

structure: 

"Excluding small and highly intensive farms, the fixed 
costs, (i.e., regular labour, power and machinery, 
rent and general overheads) usually comprise between 
50% and 6076 of Gross Output. Labour and Machinery 
together normally account for nearly threequarters 
of the fixed costs or between 35% and 40% of Gross 
Output." 

9Heady, E.O. &Jensen, H., Farm Management Economics (Englewood 
Cliffs, Prentice-Hall, 1954), p. 400. 

10
sturrock, 1''.G., Planning Farm work. Bull. 172, Minist. Agric., 

Fish., Ed. (1960), H.M.s.o. London, P• 96. 
11Brayshaw, G.H., Attitudes to farm labour economy. Aericultur~, 

67 (1961), P• 619. 

12N · J L b 0 . . h ,.~ix, ., a our reanisation on t er.arm. Agriculture (London: 
1968), P• 59. 
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Labour Efficiency 

The measurement of the efficiency of labour use on farms has 

received much attention recently. It has been examined in terms of 

time spent in agricultural activities on the holding by Guither.13 

In Guither's study, actual labour inputs were determined by inter­

views with a selected population of farm operators in Illinois. The 

total labour employed on the holding was compared with the theoretical 

requirements for an efficient farm of that type, employing the stan­

dard labour requirements for a unit of crops or livestock derived from 

farm management research findings. When Day-Units of labour required 

were equal to the actual labour employed, it was assumed that the 

labour was fully occupied; if the figure showed a deficit, the labour 

was overemployed, if a surplus, it was underemployed. Refinements in 

14this technique have been made by Scoville in which allowance was 

made in the calculations for the age of the labour input. 

Nix15 reviewed a similar method of determining the efficiency 

of labour input use in the United Kingdom. Nix holds the view that 

labour efficiency can be measured in either physical or financial 

terms, or a combination of the two. Net output per£100 of labour 

l3Guither, H.D. "Factors Influencing Farm Operators Decisions 
to Leave Farming", Journal of Farm Economics, 45, (1963h p. 567. 

14scoville, O.J.,"Relationship Between Size of Farm and 
Utilisation of Machinery and Equipment." U.S.D.A. Tech. Bull. 1037, 
Washington, D.C. 

15N.ix, J ., Op. cit., P• 60. 

http:Guither.13
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and machinery is the most commonly used measure of efficiency, but 

financial output is influenced by many factors, both environmental 

and managerial, that have little or no relation to the efficiency of 

labour use. In Nix' s view, the· ideal way to overcome this problem 

is the use of a measure such as the Labour Efficiency Index (L.E.I.) 

or the Man-Work Unit Index, which is similar to the method described 

16by Guither.

Nix17 is cautious about the use of such measures of efficiency: 

"In terms of economic theory it is easy to criticise 
these measures. In particular, they are primarily 
ratios depicting average relationships, whereas it 
is what happens at the margin that is useful in 
business decision making. Nevertheless, they can be a 
useful starting point for an investigation of labour 
efficiency, providing ~hey are interpreted sensibly ••••• " 

The use of standard labour requirements from farm management 

sources has been examined briefly by Coppock18 who used the technique 

in the classification of farm enterprises. Ideally, standard labour 

inputs should relate exactly to local physical conditions, since the 

same cultivation tasks on different soils rarely require the same 

labour input. Nix19 proposes the use of a Gang-Work System for 

analysing labo~r efficiency in an attempt to overcome this problem. 

Gang-Work rates vary with the soil and topographic conditions in the 

area being studied. 

16Gui· t'ner, II••D , 0P• ci. t ., P• 5'72.• 

l7Nix, J., Op. cit., P• 60. 

18coppock, J.T., An Agricultural Atlas of England and Wales 
(London: Faber, 1964), p. 196. 

19N. J Op. cit., p. 60l.X t • t 
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The factors influencing the efficiency of labour use 	on 

20agricultural holdings have been examined by Heady and Jensen. 

A number of general factors are discussed, such as the enterprise 

combination system used on the .holding, the diversification of pro­

duction and the farm layout. 

The influence of climate and 	soils on farm operations has 

21been extensively reviewed by Duckham. Farm activities are con­

trolled by the trafficability and cultivability of the soil. 

Trafficability is defined as the capacity of a soil, on a given day, 

to provide adequate wheel grip for tractors and to bear the weight 

of farm machinery. Cultivability is the capacity of a soil on a 

given day to provide adequate wheel grip for tractors, and to permit 

such soil moving operations as ploughing, rotovating, seedbed pre­

paration, drilling and crop lifting. Good trafficability generally 

demands a harder surface and a more compacted soil than cultivability. 

Duckham combines cultivability and trafficability as a single factor ­

soil workability. Workability is closely related to the moisture 

status of the soil. 

Soil workability has been examined in a study of farms in 

22the south wes t of the Uni·e"t d 	K'ing om by M . He determined thatd orris. 

20Heady, E.o., & Jensen, H., Op. cit., p. 400. 

21 8Duckham, A. N., 1963. 2.E..!._~it., P• 1 6. 


22M ,
norris, S.T., 1961. Tractor operating Costs on a Sample 
of Farms in South West England. Report 121. Dept. Agric. Econ. 
Univ. Bristol. 
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operations requiring field trafficability and cultivability 

occupied eighty percent of total tractor-hours. The remaining 

tractor-hours were utilised by operations such as road haulage 

which required neither trafficability nor cultivability. 

The problems of labour use on farms of various types have 

been examined by Black, Claisson, Sayre and Wilcox. 23 It is their 

opinion that family farms are liable to be less efficient in their 

use of labour inputs than other types of enterprise, since there 

is usually a greater availability of unpaid labour. Family labour 

availability runs in a cycle, with the farm enterprise structured 

accordingly. 

The transfer of labour resources from farm to non-farm 

employment has been examined by numerous workers. The writings of 

24 25 26 2'7 28 29Bishop, 	. Brandow, Schultz, Heady, Fox, and Tauber 

23Black 	et al., Op. cit., P• 560. 

24Bishop, C.E., "The Mobility of Labour", Policy for Agri­
culture Joint Econ. Comm. 85th Congress, (Washington, D.C., U.S. 
Govt. Print. Off.) 437. 

25Brandow, "Alternatives to Orthodox Programs and Goals of 
Agricultural Adjustment". J. Farm Econ. 29 (1957),p. 1634. 

26shultz, T.W., "Omission of Variables, Weak Agg~egates and 
Fragmentation in Policy and Adjustment Studies" (Ames: Iowa State 
College, 1959). 

27Heady, E.o., "Adjustment in Production to a Growing Economy", 
J. 	Farm Econ. 37 (1955), p. 1061. 

28Fox, K.A., "Guiding Agricultural Adjustments 11 J. Farm• 

Econ. 39, (1957), P• 1099· 

29Tauber, c., "Economic and Social Implications of Internal 
Migration in the United States". ,J. Farm Econ. 41, (1949), p. 1146. 

http:Wilcox.23
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provide examples of the causes, need for, and aggregate effects 

of shifting farm labour into non-farm employment. Guither30 has 

analysed part-time and full-time farming in an area of the state 

of Illinois. One of the main factors in the withdrawal of farmers 

from agriculture was the fact that many were chronically under­

employed on their present holdings. However, these holdings still 

remained too large to operate as part-time enterprises where the 

opportunities in employment, not requiring attendance five days per 

week, were limited. 

Bishop31 has shown how family income on the small overemployed 

holdings may be raised substantially by programming that unit as a. 

part-time operation. 

Farm Enterprise Classification 

Problems associated with the classification of farm enter­

prise types have been examined by Chisholm. 32 Any idea that a 

classification can be objective, in the sense used by Birch,33 is 

dismissed. 

30Guither, H.D., Op. cit., P• 567. 

3lBishop, C.E., Programming Farm-Non Farm Allocation of Farm 
Family Hesources. J. Farm Econ. 38 (1956), 396-407. 

32chisholm, M., 'Problems in the Classification and Use of 
farming-type regions'. Trans. Institute British Geographers, 35 
(1964), P• 91. 

33Birch, J.W., 'Observations on the delimitation of farming­
type regions, with special reference to the Isle of Man' • Trans. 
Institute British Geographers, 20 (1954), pp. 141.-158. 
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All classifications involve two elements of judgement. 

(1) 	 In the choice of critical limits. 

(2) 	 In the combination of disparate phenomena not classified in 

common units. 

Chisholm34 continues by examining various methods by which 

these problems may be overcome. In the case of the choice of critical 

limits, examples are given of studies by Board,35 in which quartiles 

and octiles are used, and the use of the Weaver36 technique by Thomas37 

and Coppocks 38 

In the latter example, the farm enterprise combination is 

matched against a theoretical one crop, two crop, "n" crop combinntion 9 

and the combination selected which. shows the best "least-squares" fit. 

The problem of combining disparate phenomena is examined with 

an example of Weaver's39 use of standard m11n Days. A contrast may 

be made between the results obtained by this method and those of 

43 Chisholm, Op. cit., P• 92. 

35Board, c., "Some methods of mapping farm-type areas 11 , 

Unpublished contribution to a 1963 symposium. 

63 weaver, J.C., Crop combinations in the Middle West, 
Geographical Review, 44 (1954), PP• 175-200. 

3?Thomas, D., 'Agriculture in Wales during the Napoleonic 
Wars' (Cardiff: University of Wales, 1963 ). 

83 coppock, J.T., 'Crop Livestock, and enterprise combinations 
in England and Wales' Economic Geography, 40 (1964), pp. 65-81. 

39weaver, J.C., Op. cit., PP• 175-200. 
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40Hartshorne and Dickens, who attempted to delimit enterprise 

regions, in an area in which both livestock and field crops were 

important, on the sole basis of crop acreages. 

Literature describing the studl·area 

Finally, it is necessary to examine some of the work that 

has been carried out in recent years in the study area, North Grimsby 

Township, and in the Niagara region in general. 

The economic aspects of farming in the Niagara region have 

been examined in reports published by the Ontario Department of 

Economics and Development. The general Structure of Agriculture in 

411961 was examined in the Niagara Region Economic Survey, and brought 

up to date in 1966 with the publication of Niagara 1966. 42 
The physical 

and economic aspects of mixed farming in the Niagara Peninsula have 

been examined by Reeds43 in a two-part survey designed to cover the 

entire field of agriculture within the region. 

40Hartshorne, R. & Dickens, S.N., A classification of the 
Agricultural regions of Europe and North America on a uniform statis­
tical basis. Annals of the Association of American Geographers, 25 
(1935), PP• 99-120. 

41ontario Department of Economics and Development, Niagara 
Region Economic Survel (Toronto: Ontario Dept. of Economics and 
Devel. 1963). 

42ontario Department of Economics and Development. Niagara 
1966 (Toronto: Ontario Dept. of Economics and Devel. 1963). 

43Reeds, J,.G., Niagara Region Agricultural Research Report, 
Part I: Mixed FarmiEg, (Md.faster University, Hamilton, March 1968). 
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The physical characteristics of the region were examined by 

44Chapman and Putnam in their work on the physiography of Southern 

Ontario. Wicklund and Matthews45 have described the soils of Lincoln 

County, Ontario, in the Soil Survey Series produced for the Ontario 

Department of Agriculture. 

The climate of Southern Ontario has been examined by Chapman 

46and Putnam, and the climate of the Niagara Fruit Belt has received 

much attention from Mercier and Chapman, 47 who concentrated their 

study on the influence of climate on the distribution of tree fruits. 

48On a smaller scale, Krueger has investigated land-use change 

in the Fruit Belt, with special reference to the loss, by urbanisation, 

of the "tender fruit soils". 

Irving49 and team investigated the factors liable to affect 

land-use in Louth Township, in an attempt to produce a methodology 

for future land-use studies. The report emphasised the physical 

controls of land use and tended to neglect the major problem of the 

44Chapman, L.J. &Putnam, D.F., The Physio_graphy of Southern 
Ontario, (Toronto: University of Toronto Press, 1951). 

45wicklund, R.E., & Matthews, B.C., Soil Survey of Lincoln 
County, Report No. 34 Ontario Soil Survey (Ottawa: Canada, Dept. of 
Agriculture, and Ontario Agricultural College 1963). 

46chapman, L.J., & Putnam, D.:J<"'., The climate of Southern 
Ontario. Scientific Agricultur_:~ 18.8, 1938, pp. 40l-Li46. 

1.7Mercier, R.G., & Chapman, L.J., Peach Climate in Ontario, 
Report. Horticultural Experiment Station, Vineland, 1955-56 (Vineland, 
Ontario, 1956). 

48Krueger, R.R., Land use change in the Niagara Fruit Belt. 
Geog. Bull. 14 (1960), PP• 5-24. 

49rrving, R.M., !.-.~ctors affecting land-use in a selected area 
in Southern Ontario. (Ontario Dept. of Agriculture, 195'1, Toronto). 
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area: the loss of good agricultural land to residential and 

industrial development. 

Finally, a general study of agricultural land use in North 

Grimsby Township was made by McLeod50 in 1953. 

1.4 The study area.-----"--­

Location of the Area under Investigation 

North Grimsby Township is situated some fifteen miles east 

of the City of Hamilton on the northern Lake Ontario shore of the 

Niagara Peninsula. The location of the township is shown in figure 1. 

The township extends south from the lake shore beyond the 

Niagara Escarpment and thus provides a cross-section of conditions 

in the northern Niagara Peninsulao 

The township 	had a population of 5,757 in 1961, an increase 

51of 51.0% in a decade. This increase reflects the rapid development 

of the area, the result not only of an increase in industry and 

related services in the township, but of the function of the township 

as a dormitory for commuters to the City of Hamilton. Rapid growth 

has had a marked effect on agriculture. The main result has been an 

increase in land values associated with urban encroachment, particu­

larly in areas adjacent to the Town of GrimE>by on the Lake Ontario 

Plain. 

The following sectj_ons describe the physical factors 

influencing agriculture; landforms, climate and soils. 

50MacLeod, D.M., North Grimsby 'I'ownshiQ. Unpublished B.A. 
Dissertation, McMaster University, Hamilton, 1953· 

5lDominion Bureau of Statistics. Census of Canada 1961 
Population (Ottawa: Queen's Printer, 196i);­
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J~andforms 

On the basis of physical features, it is possible to divide 

North Grimsby Township into three main subdivisions as shown in 

Figure 2. 

(a) Iroquois or Lake Onta.rio Plain 

The Iroquois Pl;dn was formed by the waters of glacial Lake 

Iroquo:i.s, the proto Lake Ontario, and slopes fro:i: a height of 350 ft. 

A.M.S.L. at the base of the Niaeara Escarpment to the Lake Ontario 

shoreline at 250 ft. A.M.S.L. Slopes average 2%, but are greater 

where the plain is crossed by creeks draining into the Lake. 

The Niagara Escarpment is the most outstanding physical feature 

in the township, rising 150 ft. a.bove the Lake Ontario Plain. It 

extends across the township from east to west. 'I'he slop0s are wooded 

and the face is quarried to provide construction materials. 

(c) Haldimand Clay Plail.l 

The Haldimand C1ay Plain stretches frorn the Escarpment brow 

to the southern boundary of the township. The landscape is rolling 

in the area of till moraine immediately f;outh of the Escarpment but 

becomes smoother towards the southern boundary of the township. 

Climate 

Climate has been one of the most important factors contributing 

52to the growth and development of the Niaea.ra Fruit Belt. The super-· 

iority of the area below the escarpment for the growth of tender fruit 

crops has long been reco!jnised. 

·---·----------·--···-----·· 
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Climate has been examined by Mercier and Chapman, 53 who 

found that the chances of low temperature damage to fruit trees 

were five times less on holdings located below the Escarpment than 

on holdings located elsewhere in the area. 

The Niagara region has a climate with warm summers, tempera­

tures in July averaging 70°F, and a growing season extending from 

early April to early November. The region experiences 3-50 degree 

4days with the temperature exceeding 42°F.5 Annual precipitation 

fluctuates between 30 ins and 34 ins, 14 ins of this falling during 

the period from May to September. 

Soils 

The distribution of the main soil types in the town.ship is 

shown in Figure 3, and described in detail by Wicklund and Matthews55 

and Reeds.56 The main soil types may be divided into three classes. 

Those developed on clays, soils developed on sands and a group of 

miscellaneous soils. 

(1) Soils developed on c,la,y Earent material~· 

The lare;est group of soils in the township fall into this 

category. The soils are developed upon glaciolacustrine or lacustrine 

clays and silts. Although these soils have a high plant nutrient 

content, continuous cropping has severely reduced the mineral content 

53Mercier, R.A., and Chapman, L.J., Op. cit. 

51f •
Reeds, L.G., 9P• cit. 

55Wicklund, R.E., and Matthews, B.C., 2£. cit. 

56Reeds, L.G., N~agara Region Agricultur~l Resca~ch Report 
Part 1: Mixed Farming, McMaster University, Hamilton, Ontario, 
March 1968. 

http:Reeds.56
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in some areas. The main agricultural activities on these soils 

are the production of grain crops and cultivated hay. 

Well drained clay soils 

Soils of this type occur in the moraine area to the south 

of the Niagara Escarpment. The soils are deep, well drained and 

rate amongst the best in the Niagara region for the growth of grain 

and forage crops. 

Imperfectly drained clay soils 

This soil group, of which the Haldimand Clay covers the 

largest area is found to the south of the Niagara Escarpment. The 

clays are fine-textured, preventing free drainage and causing the 

soils to be sticky and hard to work in the spring, and to dry out 

too quickly in the summer. The soils are used for the growing of 

grapes, hay, pasture and some grains. 

Poorly drained clay soils 

Soils of this type can be found on the Lake Ontario Plain 

and in certain parts of the Haldimand Clay Plain. Restricted 

drainage results in these soils being used for woodJ.and and pasture 

south of the escarpment. Below the escarpment, on the Lincoln and 

Jeddo Series, these soils are utilised for the cultivation of grapes, 

pears and plums. 

(2) Soils derived from sandy parent materials. 

Although sandy soils occupy a much smaller area than the clay 

soils, the former are of greater economic significance since they pro­

vide the basis for the "good fruit soils" of the Niagara Fruit Belt. 
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Well-drained and imperfectly-draine~ sandl sotJ.s 
5'7 

Krueger refers to these soils as the 'tender fruit soils'. 

They are derived from deltaic sand deposits. West of the town of 

Grimsby, the sands are very thi~ and are underlain by clays. To 

the east, the sands are between 2 ft. to 3 ft. thick and their value 

for the growth of tree fruits, especially peaches, increases. 

(3) Miscellaneous Soils. 

In this group are included soils developed on the Escarpment 

where slopes are too great for normal soil development. 

Agricultural Land-Use. 

The agricultural land use in North Grimsby township is shown 

in Fig. 4. Three basic zones trending east-west may be defined. 

In the northern area of the township on the Lake Ontario 

Plain, the main agricultural activities are the cultivation of grapes 

and tree fruits, the majority of grapes being grown on the heavier soils 

in the west of the township. The areas of grassland bordering highway 8 

and the Queen J<~lizabeth Way are most1y idle, and can be thought of as 

speculative land. 

Immediately south of the escarpment, land use is a mixture of 

grapes, hay and grains with tree fruits important in the eastern area 

near the Clinton township boundary. In the southern area of the town­

ship, hay and pasture predominate with small areas of grapes and an 

increased area of woodland. 

57Krueger, R.R., Land Use changes in the Niagara Fruit Belt. 
Geog. Bull. l'+, (1960), PP• 5-2~. 



CHAPTER II 

DATA 	 & METHODOLOGY 

2.1 	 Data Requirements 

The 	 general problem of data requirements for a study of this 

1 2nature has been examined by Duckham and Nix , and reviErwed in a 

previous section. The data required is of three basic types: 

(1) 	 Information on the present labour allocation, farm structure crop 

acreages, livestock numbers, and income and expenditure statistics 

of the individual farms, or groups of farms within the study area. 

(2) 	 Standard labour requirements for a crop or livestock unit expressed 

in Standard Man Hours, for the crop and livestock types present 

in the township, adjusted to suit local conditions. 

(3) 	 Information on the area and characteristics of soil types on each 

farm group or farm in the study area. 

Data Sources. 

(1) 	 Information on present farm structure and Labour allocation 

Nix3 is of the view that it is rarely possible to obtain 

satisfactory information on farm structure, in the form of income 

1 .Duckham, A.N., 'L'he Farming Yea_!:, (London: Chatto and Windus, 
1963), PP• 323-420. 

2Nix, J.S., Labour Organisation on the Farm, Agricult~~~, 
London: 1968, p. 61. 


3Nix, J.s., Op. cit., p. 61. 
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and expenditure figures, crop and livestock statistics and informa­

tion or labour inputs, from the farm operator in sufficient detail 

for this type of analysis. Personal experience by the author in 

farm surveys conducted in the United Kingdom tended to support this 

4view. Recent work by Darnel has suggested that in one area of the 

Niagara Peninsula, at least, a survey of this type can be successful, 

and adequate co-operation can be obtained from farm operators. The 

process is, however, time consuming since most interviews with 

operators require at least two hours. It was therefore decided, for 

the purposes of the present study, to utilise a secondary source of 

statistics, the Canada Census of Agriculture 5, as the main source of 

information. Although the last census was taken in 1966, tabulated 

results were not available in the form required at the time that the 

present study commenced, and so the previous census taken in 1961 

was utilised as the main data source. 

The Census of Agriculture for 1961 consisted of a four page 

questionnaire, requiring answers to over 180 questions on the structure 

of the individual farm unit. The census questionnaire is :reproduced 

as Appendix Two. 

Normally, tabulated results of the census are published only 

on a township, county or provincial basis. For the purposes of this 

study, a special tabulation was utilised in which the 335 farms in 

the township were reduced to 94 averaged farm groups, on the basis 

4Darnel, Wolfe, 1968. Personal Communication. 

5Dominion Bureau of Statistics. 1961 Census of Canada: 
Agricu~_tu:re,_ Ontario. Bulletin 5.2 (Ottawa: Queenis Printer 1963). 
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of size and proximity of location. The number of component farms 

in each group ranged from three to five. This technique is a 

refinement of the "super block" method of analysis of farm data 

used by Irving6 and Mage. 7 

The 168 questions on the census questionnaire were reduced 

to forty-four variables for the purposes of initial analysis. 

Problems associated with the use of secondary data sources. 

The implications 	of dependence on secondary sources have 

8been examined by 	Haggett. Three basic problems are discussed. 

(1) 	 Data obtained from the census or any other secondary source 

is collected primarily for non-geographical purposes and hence 

has 	a tendency to be oblique to the direct needs of a geographical 

9 10 11study. Haggett cites studies by Gregor and Coppock as examples 

of this problem. 

An example of this problem in the case of the Census of 

Agriculture data may be seen in the method of determining present 

farm labour inputs. These are given on the basis of the number of 

6Irving, R.M., Factors affectins land-use in a selected area 
in Southern Ontario. (Toronto: Ontario Dept. of Agriculture, 1957). 

7Mage, J.A., Land Use - Edaphic relationshies in two selected 
areas of Woolwich Township. Unpublished M.A. thesis, McMaster 
University, 1967. 

8Haggett, P., Locational- Analysis in Human Geography. (London: 
Edward Arnold 1965), p. 186. 

9Haggett, P., Op. cit., p. 186. 

lOGregor, H.F., Agricultural Region and Statistical Region: 
A Dilemma in California Geography. California Geographi, 3, (1962), 
P• 27-31. 

11Coppock, J.T., The Relationship of Farm and Parish Boundaries: 
A Study in the use of Agricultural statistics. Geographical studies 2, 
(1955), PP• 12-26. 
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days worked off the farm by the farm operator, and jn weeks worked 

on the farm by hired and unpaid labour. Considerable variation 

exists in the length of the working day or week of most categories 

of farm labour, and in the length of the working day or week at the 

various seasons of the year. This can introduce a possible source 

of error into the investigation. 

(2) The research worker is dependent upon the accuracy of the 

original 	survey, a factor beyond his personal control. This 

12level of accuracy has proved to 	be low in several cases. Haggett 

13has cited a study by Morgenstern as an example of this problem. 

Recent studies in the Niagara Peninsula have raised the 

. 14question of the accuracy of Census of Agriculture data. Darnel 

suggests that census returns are relatively accurate in their estimate 

of the units of crops and livestock on a holding. Problems exist, 

however, where the operator is confused by the census definition of 

a particular agricultural activity, or chooses for personal reasons 

to enter an incorrect figure on the census questionnaire. 

Reeds15 has indicated that financial information on the census 

return may show considerable variation from the actual figure. It is 

his estimate that the value of production statistics could be up to 

30% below their actual value. 

12
Haggett,

. 
P., Op. cit., P• 186. 

13Morgenstern 1 O., On the Accuracy of Economic Observations 
(Princeton 1963). 

14Darnel, W., 1968, Personal Communication. 

l5Reeds, L.G., 1968, Personal Communication. 
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(3) 	 The final problem associated with the use of secondary data 

is its form of release, which may generate problems of inter­

16pretation and mapping. Haggett cites work by Duncan, Cuzzort and 

Duncan17 as an example of this problem. The data for the present 

study was made available, with the co-operation of the Dominion 

Bureau of Statistics, in the form of a special tabulation. Since 

the confindential nature of the original data had, by law, to be 

maintained, the data was released in grouped form, the size of the 

group ranging from three to five farm holdings. The groups were 

chosen on the basis of proximity of location, similarity of enterprise 

and size of the component farm units. This grouping has unavoidably 

introduced a degree of subjectivity in the sampling of the original 

data. 

(2) 	 Information on standard labour inputs..~.!1 man hours for crops 

and livestock. 

In order to examine the relative efficiency of labour input 

allocation in the farm firm, it is necessary to obtain data on the 

average work inputs in standard man hours per year, for each crop 

or livestock activity undertaken on the farm enterprises. Several 

18points have been made by Duckham about the use and interpretation 

of such data. 

(1) Much of this type of data has been gathered by Provincial 

Agricultural Departments from surveys made for other 

16
Haggett, P., ~ cit., P• 196. 

17Duncan, O.D., Cuzzort, R.P. & Duncan, B., Statistical 
GeographJ.. (Glencoe: Free Press 1961). 

18Duckham, A.N., The farming year (London: Chatto and Windus 
1963), P• 397. 
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purposes, (e.g. farm management surveys and enterprise 

cost 	studies). According to Duckham, this will not 

invalidate the accuracy of the data, but may obscure 

important points which would come to light had the survey 

been 	specifically directed towards labour use. 

(2) 	 The figures for man hours are weighted averages and do not 

take into account variations in work times on specific 

enterprises. Apart from year to year differences attri­

butable to weather and economic varistions, these averages 

cannot take into account the effect of geographical loca­

tion, differences resulting from a variety of farming 

systems, differences due ~o the personal preferences of 

the farmer or differences in carrying out a specific job. 

(3) 	 The rate of technical change, and to a lesser extent, econ­

omic change is now so rapid that some of the standard factors 

are inevitably out of date. 

(4) 	 Perhaps of greatest importance is the fact that the data 

represents the labour input used by a number of operators 

for a specific purpose during a particular year. It does 

not necessarily reflect what input should have been required 

or even what input the entrepreneur desired. Even on the 

best run farms there are many factors which may upset an 

entrepreneur's plans, such as weather, machinery breakdowns, 

manpower shortages, day to day mistakes in organisation, and 

competition between various enterprises. 

(5) 	 Although these data on man hours are most often described as 
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Work Hequirements, they would generally best be described 

as Work Inputs. Such inputs can frequently be either 

(a) excessive, a result of the limits of present mechanical 

development, the farmer's lack of knowledge of the quickest 

method of doing a job, or even due to overstaffing, or 

(b) deficient because there is often not enough time for 

doing a job properly. 

In summary, published records of farm operations are not 

necessarily the best guides as to what should be done on a given 

farm. Nevertheless, Duckham19 is of the opinion that such records 

are of considerable use in creating an average picture of an average 

year. They are, in fact, the only authenticated records available. 

The source of standard labour input data for this study was 

the Farm Business Management Handbook of the Ontario Department of 

20Agriculture and Food. This volume contains a variety of informa­

tion on farm management practices, average production costs, returns, 

etc., in the Province of Ontario. 

The statistics contained in this volume are derived from two 

main sources. Firstly, farm surveys conducted by the Ontario Depart­

ment of Agriculture, or other agencies, within the Province, and 

secondly, statistics derived from surveys taken in regions outside 

the province and modified to suit the agricultural conditions in 

Ontario. 

19Duckham, A.N., Op. cit., P• 97. 
20ontario Department of Agriculture and Food. Farm Business 

Management Handbook for Extension Workers. (Toronto: Ontario Dept. 
of Agriculture and Food, 1966-1968). 
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Surveys in Ontario. 

The surveys conducted in the Province of Ontario represent 

a range of studies carried out over a number of years. The number 

of farm holdings and enterprise.characteristics examined in the sur­

veys varies considerably. It must be noted that in many of the cost 

of production reports published by the Ontario Department of Agri­

21culture, farms were selected on the basis of the willingness of 

the farm operator to co-operate with the survey, rather than on the 

basis of the farm being part of a representative sample. 

The number of farms examined in the survey also casts doubts 

on the validity of the statistics presented. In one case, vegetable 

production costs, supposedly repre_sentative of the whole province, 

22 are tabulated from a survey of only nine holdings.

Sources from other surveys 

Many of the statistics in the Ontario Farm Management Hand­

book23 are derived from studies undertaken in areas where production 

conditions, both physical and economic, differ markedly from those 

experienced in the Niagara Peninsula. An example of this is to be 

found in the Standard Labour Input statistics for livestock, which 

were derived from the Farm Budgeting Reference Manual, produced by 

21 
Examples of such reports are to be fc .J .in: Ontario Dept. 

of Agriculture and Food. Farm Business Manage»•... 11t Handbook, (Toronto: 
Ontario Dept. of Agriculture and Food, 1966-19G,t\). 

22ontario Department of Agriculture and Food. Op. cit., 
P• 250. 821. 

23Ontario Department of Agriculture and Food. Op. cit., 
p. 420. l+50. 
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24the United States Department of Agriculture and Cornell University.


The validity of the inclusion of such statistics in this study is 


_dependent upon the adjustments made to the statistics by the Ontario 

Department of Agriculture in order to make them applicable to con·· 

ditions in the Province. 

(3) 	 Information on the area and characteristics of soil types in 


the study area. 


Information on the area and characteristics of the soil types 

on each farm or group of farms was obtained from Wicklund and Matthews. 25 

The area of a particular soil type or each farm-group was obtained from 

the soil map accompanying the report. The area was measured by polar 

planimetry and checked by re-measurement using one m.m. square graph 

paper. The percentage of the farm area occupied by each soil type 

was calculated and used as a basis for analysis. 

Other data sources 

Several other sources of data were utilised during the course 

of the study. The nature and relative accuracy of these minor data 

sources is examined in the relevant section of the text. 

Data storage and processing 

The data .obtained from the Census of Agriculture in Ottawa, 

in the form of group averages was transferred to punched cards to 

24united States Department of Agriculture. Farm Budgeting 
Reference Manual, (Washington, D.C.: United States Department of 
Agriculture.) 

25wicklund, R.E. and Matthews, B.C., Soil Survey of LincoJ.n 
Count~. Rept No. 3.4 Ontario Soil Survey. (Ottawa: Canada Department 
of Agriculture, 1963). 

http:Matthews.25


facilitate analysis. Data processing for the study was carried 

out on the I.B.M. 70L~O computers at the McMaster University Data 

Processing Centre and in the Computer Centre at the University of 

Western Ontario, London, Ontario. 

Methodolo,g;y_ 

The initial problem encountered in the study was the 

collection of the data, on farm enterprise structure, from the 

Census of Agriculture in Ottawa. Data was obtained from the census 

ennumeration forms and combined into farm groups, on the basis of 

proximity of location and size of holding. The farm groups were 

then averaged, and the mean data for each group transferred to 

punched cards to facilitate analyi;;i: 

The first part of the analysis consisted of the delimitation 

of the main enterprise types in the township, since these would pro­

vide the framework within which the detailed analysis of labour inputs 

and their relative efficiency would be tackled. To achieve this end, 

the farm group totals of crop acreages and livestock numbers were 

reduced to the common denominator of standard man hours employed in 

each activity. This was accomplished by the use of standard man­

hours factors for each activity, obtained from the Ontario Farm 

Business Management Handbook. 

Farms were grouped into Specialised, General or Mixed 

Enterprises on the basis of the percentage of the total labour 

input devoted to the various enterprises being carried on within 

the farm group. Distinction was made between part-time and full­
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26time holdings on the basis of the number of days worked by the 

operator off the holding during the course of the year. A further 

subdivision of enterprises was made based on the leading crop or 

activity, e.g., cattle, tree fruit~ grapes, etc., determined by 

the percentage of total labour input in each farm group devoted to 

the crop or activity. 

The three main levels of analysis, Township, Enterprise 

Type and Leading Activity, together with their respective sub­

divisions are shown in Table 1. 

Once the Enterprise Type and Leading Activity Subdivisions 

were delimited, analysis of the labour input structure of the town­

ship was possible. This was accomplished in three main stages. 

Stage one consisted of the determination of actual labour inputs by 

farm groups from the data on farm structure obtained from the Census 

of Agriculture, utilising Standard Working Week and Work-Day factors 

obtained from the Canada Department of Labour. 27 

Labour input by component type, e.g., Operator's Labour, 

Hired Labour, etc., was examined at all levels of the analytical 

hierarchy. In addition, an attempt was made to describe general 

and local spatial trends in labour type at the Township scale by 

means of Trend Surface Analysis 

The second stage of analysis was an attempt to determine 

the relative efficiency of use of the 1961 agricultural labour input 

26Full definitions of all such terms employed in the study 
are contained in Appendix 1. 

27Canada Department of Labour. Tren9s in_the Agricultural 
Labour 1',orce in Canada. (Ottawa: Department of Labour, 1960), 66. 

http:Labour.27


TABLE I 

LEVELS OF ANALYSIS ADOPTED FOR USE IN THE STUDY AREA. 


TOWNSHIP (All Farms) 

Full Time Farms 	 Part Time Farms 

ENTERPRISE TYPE 

SPECIALISED 	 GENERAL MIXED 

. Full Time Farms Fu 11 Time Farms Full Time Farms 

Part Time Farms Part Time Farms Part Time Farms 

LEADING ACTIVITY 

Tree Fruits 	 Tree Fruits Tree Fruits 


Cattle Catt le 


Grapes Grapes 
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in the township. The technique utilised was the Labour Efficiency 

Index, in which an average labour input level for each farm, derived 

from the Standard Labour Input factors utilised by Ontario Dept. of 

28Agriculture Extension Service workers, was compared to the actual 

1961 labour input. The result is expressed in a decimal index, in 

which a figure of 1.00 is regarded as conforming to an average level 

of input efficiency on a Provincial basis. 

The final stage of the analysis was to determine which of 

certain selected economic and socio-economic elements of farm structure 

and elements of the physical environment showed a significant associa­

tion with the Labour Efficiency Index at each of the levels of analysis. 

It was proposed that a particular type of linear relationship existed 

between these variables and the L.E.I. The hypothesized relationships 

were tested by means of the Pearson Product-Moment correlation co­

efficient. 

28ontario Department of Agriculture and :F'ood. :F'arm Business 
Management Handbook for Extension Workers. (Toronto, Ontario Dept. of 
Agriculture. 1966) 



CHAPTER III 


THE CLASSIFICA'rION OF FARM J<~NTERPlUSE TYPES 

The purpose of this chapter is to describe the techniques 

used to divide the farm groups in the township into farm enterprise 

types, showing similarities of enterprise structure, in order to 

facilitate further investigation of labour input allocation and 

efficiency. 

3.1 Enterprise Classification. 

The subject of farm enterprise classification has been 

extensively reviewed in a previous section. According to Chisholm,1 

two elements of choice are involved in making any classification. 

The first involves the combination of disparate phenomena, such as 

units of crops and livestock, and the second involves the choice of 

the critical limits between classes. 

The Combination of Disparate Phenomena 

Farms have been classified on the basis of land use, labour 

2requirements, or value of sales of farm products. In view of the 

importance of livestock on many farms, it is difficult to employ 

land use alone as a basis for classification. In the absence of data 

1Chisholm, M., "Problems in the Classification and Use of 
Farming Type Regions". Trans. Institute of British Geographers, 35, 
(1965), P• 91. 

2coppock, J.T., An Agricultural Atlas of l~!lgland and Wales. 
(London: Faber, 1964). 
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on sale of products or of the actual input labour used in farm 

activities, it is possible to use standard labour factors or sales 

factors derived from farm management studies. Since sales data in 

the census proved unsatisfactory for the type of classification 

desired, standard labour requirements had to be used as the basis for 

the enterprise-type classification, despite the fact that they are 

relatively unsatisfactory. 

Standard labour requirements used a.s a basis for enterprise 

classification are open to criticism. Variations in the degree of 

mechanisation, in farm and field size, and in terrain make their use 

questionable in many cases. Such differences are, however, more 

likely to affect the absolute rather than the relative importance 

of the various farm activities. 3 In spite of their limitations, the 

standard labour factor approach has been utilised in the United Kingdom 

as the basis of a government scheme to aid small farmers and in the 

calculation of minimum sizes of enterprises for other schemes of 

. t 4assis ance. 

Enterprise TxEes 

To simplify calculation, the agricultural activities of the 

township were grouped into fourteen activity types. The activity 

classes are shown in Table 2 together with their component crop and 

livestock activities. Hay and pasture were regarded as separate 

3Coppock, J.T., An Agricultural Atlas of England and Wales. 
(London: Faber, 1964), p. 20. 

4Ministry of Agriculture, Fisheries and Food, Development 
of Agriculture, (London: H.M.s.o., 1965), p. 4. 
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TABLE 2. 


AGRICULTURAL ACTIVITY CLASSES AND COMPONENT ACTIVITIES. 


(I) 	GRAIN CROPS 

Spring Wheat 

Durham Wheat 

Winter Wheat 

Oats 

Barley 

Mixed Grains 

Fall Rye 

Spring Rye 

Buck wheat 

Dry Peas 

Dry Beans 

Grain Corn· 

(2) 	HAY AND FODDER CROPS 

Corn for Ensilage or Fodder 

Alfalfa 

Tame Hay 

Oats ( cut green) 

Other Fodder Crops 

(3) 	POTATOES AND ROOTS 

Potatoes 


-Turnips 




-------

TA13Lf( 2. Contd. 

(4) 	OTHER CROPS 

Sugar Beet 

Other Fie lcl Crops 

(5) 	STRAWBERRIES 

(6) 	RASPBERRIES 

( 7) 	GRAPES 

(8) 	CATTLE 

Dairy Cattle 

Beef Co,·i-Ca lf 

Purchased Calves 

Purchased Yearlings 

(9) 	PIGS 

Conventional Swine 

Weanling Pigs 

Feeder Hogs 

(IO) 	POULTRY AND BROILERS 

(II) 	TREE FRUITS 

Apples 

Pears 

Plums 

Cherry - Sweet 

Cherry - Sour 

Peaches 

Apricots 
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TABLE 2. Contd. 

(12) 	VEGETABLES 

Asparagus 

Beans 

Beets 

Broccoli 

Cabbage 

Carrots 

Cauliflower 

Celery 

Cucumbers 

Green Peas 

Lettuce 

Onions 

Spinach 

Sweet Corn 

Tomatoes - Processing 

Tomatoes - Early Market 

(13) 	IMPROVED PASTURE 

(14) 	UNIMPROVED PASTURE 

(I 5) 	WOODLOT 
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activities if no livestock was recorded in the farm group. Since 

these groups arc similar to those used in the farm efficiency index, 

detailed discussion of the derivation of the factors will be included 

in a later chapter. 

Method 

Each acreage of crops and unit of livestock is multiplied 

by its relevant man-hours factor to obtain a figure for the number 

of man-hours claimed by that activity during a year. The totals were 

then summed to obtain the total number of man-hours used on the holding 

during the year. 

Choice of Cri t:i.cal Limits 

The second problem involved in the classification process is 

the choice of critical limits for each farm enterprise type. This 

could be done on the basis of a Weaver5 type classification in which 

the percentage of the total labour inputs supplied by one to 'n' 

individual activities on the farm are compared to the ideal distribu­

tion amongst one to 'n' activities. The extent of the deviation of 

the actual case from the one crop, two crop, three crop, 'n' crop / 

activity from the ideal model, is measured by squaring the differences 

between the percentage shares of the actual case, and those of the 

ideal distribution. Each farm group will then be classed by the 

grouping which shows the least sum of squared deviation from the 

'ideal' model. 

A simple classification of farm enterprise types has been 

5weaver, J.C., Crop Combinations in the Middle West. Geog. 
Review, XLIV, 2 (1954), PP• 175-200. 
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--~~-

Specialized Fluid Milk 

GenQral Fl~id Milk 

SpeciaJ.i?..eci Nc.;1·-fluid Hilk 

Gener3l l\on-·fluid H:i.lk 

Specializ~d Beef Cows 

General Beef Cows 

Sp2cialized Steer 

Specialized S~ine 

Ge:!c-.r<!l Swine: 

S~acializ~d Poultry 

Gct:J:.rc.l Poultry 

Speciali.£ed C;3sh Crop 

General Cash Crop 
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TABLE 3. 

Over 75 per c..:-et of the:: gro:::s inco;;:e f:o::1 the 
<lai ry e11t (::rp::-i_sc an:-l ti1e r::;_>_in cl;:;iry proc1uct \·.'<'-S 
'fluj_d rnilk. 

Bet~·;E-en 50 and 75 per cent of the grc:::s iacome 
frcm the dai1.·y ent.::rprise, 0':'1.d the rroc,in ci<~iry 
~roduct ~as fluid uilk. 

Over 75 per cent cf the gross inco~e fro~ the 
dairy e~terprise and the Dain dairy product wcs 
manufactured nilk and/or cream. 

Bet~een SQ and 75 per cent of the gross inc0Ge 
from the dairy enterprise &nd the resin dairy

I 

product ,,,2s r:~<':nuf c:c tur e.d milk ;:.nJ I or ereau. 

Over 75 p2r c2nt of the gross inccr.~c f·ro,n the· 
beef c:1terprise a;1d no dairy products [Old. 

Bct\:ee:-, 50 2n~ 75 per cent of t1~e gross inco::1e 
frcm the bee[ entcrpri8e and no dairy products 
sold. 

Over 75 cer ~ect of the g~oss inccm8 from !ceder 
cattle ent~rprises. 

I'-et\·.1 ,~ei1 50 r:.11d JC, p\.'.:r ce.r~t of tb.c g:cc·!:.~.S i1!ccr.:"'tt~ 

froo a feeder cEttle enterprise. 

Over 75 per cent of the gross inco~e frco swine 
e11tcrpr J_seS. 

Bctveen 50 and 75 per cent of the gro~s inco~e 
from swine enterp~i~es, 

Over 75 per cel~i: ti"'..r~ gross inccrce f:co;n poultry 

Between 50 and 75 per cent of the gross income 
frcm poultry enterprises. 

Over 75 pe:· c0nt of the gross fncc:-:1•; fro;:i c3:;i: crop 
er:tc.rprisf~s. 

.Bett,1 t:.en 50 c:nd 7 5 per cc.::. t of the gro::-;s incai11c 
frc~ ce~1 c~op enterprises. 

i;ot r::orc ::lv.n 50 [Y::r cent of th~~ gross incon:e 
f ro~n .:l:1 y s i_::~s J..::. e::. t ~ ·::p ri. s2. 
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TABLE 4. 

ENTERPRISE CLASSIFICATION ADAPTED FOJ~ TllE STUDY AH.EA FROM A CLASSIFICATION 

DEVISED BY THE ONTARIO DEPARTMENT OF AGRICULTURE 

SPECIALISED HOLDINGS 

GENERAL HOLDINGS 

MIXED HOLDINGS 

Farm groups with over 75% of 

the total annual labour requiremc.nt 

engaged in one activity. 

Fann groups with between 50% 

and 75% of the total annual 

labour requirement engaged in 

one activity. 

Farm r;roups vith no one activity 

requiring more than 50% of the 

total annual labour requirement. 

http:requiremc.nt
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6developed by the Ontario Department of Agriculture. In this 

classification, the farm enterprises were classified by the per­

centage of their gross income obtained from a specific activity. 

If the figure is over 75% for one activity, the farm is described 

as Specialised. General farms are units obtaining between 50% and 

75% of their gross income from one activity, and Mixed farms have 

no one enterprise contributing more than 50% of the total gross 

income. 

The classification is further subdivided by the main activity 

on the holding, e.g. milk, hogs, poultry, cash crops, etc. The class­

ification is reproduced in Table 3. 

It was decided to utilise in part this less complex classifica­

tion as a basis for this study. Farm groups were allocated to three 

main enterprise types, Specialised, General and Mixed, according to 

the percentage of labour hours allotted to each activity, and a 

further subdivision made on the basis of the leading activity. 

The structure of the enterprise classification adopted for 

the study area is shown in Table 4. 

3.2 Spatial Distribution of Main Enterprise-Types. 

Enterprise-ty2e Seal~ 

The distribution of the three enterprise types Specialised, 

General, and Mixed is shown in Figure 5. Specialised holdings are 

concentrated in the north-east of the township in one of the tender-

fruit soils. Further west on the Lake Ontario Plain, the soils are 

6ontario Department of Agriculture and Food, Fai:-m Business 
Management Hai:idbook, (Toronto: Ontario Department of Agriculture, 
1966), P• 818. 

http:Agriculture.In
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heavier and a General type of farming predominates, although there 

are groups of specialised holdings on the lighter soils. 

To the south of the escarpment, there is a band of General 

farms on the lighter soils of the moraine area whilst the heavier 

clay soils support Mixed enterprises. 

Leading Crop/Activity Scale 

The distribution of leading activities is shown in Figure 6. 

Tree fruits enterprises of various types dominate the northern and 

eastern areas of the township in terms of labour input utilisation. 

Grapes are found in isolated areas both above and below the escarp­

ment. The southwest and southern portions of the township are 

dominated by cattle-oriented enterprises; generally these types of 

farming are located on the heavier soils. 



CHAPTER IV 

ANALYSIS OF THE ECONOMIC STRUCTURE OF FARM 


HOLDINGS IN NORTH GRIMSBY TOWNSHIP 


This chapter will examine selected elements of the economic 

structure of the farm-firm at the township, enterprise-type and 

leading activity scales. 

Variables examined are, in many cases, related to the size 

of the farm operation, and it is hypothesized that some of these 

variables are associated with the efficiency of use of the labour 

input as defined by the Labour Efficiency Index. Formal testing of 

these hypotheses is contained in a later section, but description of 

the variables is included at this stage in the study in order to pro­

vide an economic framework within which the labour input structure 

may be placed in perspective. 

4.1 Definition of Variables. 

The variables under consideration may be grouped into four 

general categories. 

(a) Direct Measures of the Size of the Enterprise 

The size of the farm units is usually defined in terms of 

acreage. It will become apparent in the later stages of analysis 

that acreage is not a good measure of farm size, but merely a measure 

of the input factor, land. 

52 
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A better measure of farm size, one that has been considerably 

neglected in geographical studies, is that of total capital investment. 

This would include the current value of land, buildings, machinery 

and livestock. 

It was not possible to include livestock statistics in the 

present study, and so total capital investment is defined as the value 

of land, buildings and machinery. 

(b) Mechanization 

The level of mechanization employed by a holding is a measure 

of the extent to which capital in the form of machinery is substituted 

for other inputs. Two measures of the level of mechanization are 

employed. The first is the ratio of the value of machinery to the 

value of the labour input, an indication of the level of substitution 

of machinery for labour. The second measure is the ratio of the value 

of machinery to the total value of capital on the holding, as defined 

in the previous section. The latter may be regarded as an indication 

of the relative importance of mechanization in the farm-firm. 

(c) Productivity 

Three measures of the productivity of the holding are examined. 

The productivity in dollars per acre is used as an indicator of the 

intensity of production of the farm-firm. 

The productivity of labour inputs in dollars per dollar of 

labour used is calculated in order to determine the relative pro­

ductivity of this input in the farm-firm. Finally, the productivity 

of capital in dollars per dollar invested is used to assess the return 

to the farm operator on his overall investment. 
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(d) The Diversity of the Enterprise 

The diversity of activities on the holding is measured by 

means of a Diversity Index based on the percentage of total labour 

input utilized in the various cpmponent activities that make up the 

farm operation. The method used to derive the index is that used by 

Weaver1 to determine crop combination regions in the Mid-western 

U.S.A. 

4.2 Analysis of Selected Elements of Farm Economic Structure 

(1) Township Scale 

Selected elements of farm economic structure at the township 

scale are shown in Table 5. 

(a) Farm Size 

The mean acreage of all holdings in the township was 41.6 

acres. This figure is substantially lower than the mean figure for 

Lincoln County. It would seem likely that this is a result of the 

large number of small tree fruit farms in the township. The mean 

acreage of full-time holdings is 4.6 acres larger than that of the 

part-time farms. 

Capitalization on all farms in the township amounted to over 

$800 per acre. The figure is almost twice the average for the 

Niagara Peninsula and nearly four times the provincial average. It 

is thought that the township mean value of capital statistics are 

greatly influenced. by the large number of specialized tree fruit 

holdings with abnormally high land values, the result both of the 

1weaver, J.C., "Crop Combinations in the Middle West". Ge~. 
Rev., XLIV, 2 (1951~), pp. 175-200. 



SELECTED ELEMENTS OF FAR.."1 ECONOMIC STRUCTURE I96I TABLE 5. 

TOWNSHIP SCALE ALL PARMS FULL TIME PART TIME 

VAll.IABLE :MEAN S/D S/D S/D 

I
Mean Acreage 4I.65 38.88 43.86 44 ..38 39.22 49.!9 

2
Total Capital Value 33086.00 !4654.87 34997.73 2598.38 28395.70 30786.68 

3
Machinery I Ca;:li tal Rn tio O.II 0.06 0. II 0.06 O.I2 O.I2 

4
>;.:i.chinery/Labour Ratio 0.79 0.5I 0.68 0.51 0.94 I. 05 

5
Productivity per Acre 224.00 '295.65 250.78 323.62 I67.47 28.8. 60 

6Productivity of Capital . 0. r:7: 0. 20 O.I7 0.15 O.I7 0.30 

Productivity of Labour7 
. 8 

I.06 I.06 0.93 . I. 34 

Diversity Index 2.90 2.09 3.04 2.05 3.00 3.66 

I Average Size of Farm in Acres. 

2Total Value of Land , Buildings and Machinery. 


3
value of Machinery divided by the Total Value of Capital. 

4Value of Machinery divided by the Total Labour Input. 

5 . Value of Production in Dollars per Acre. 

6value of Production Divided by the Total Value of Capital. 

7
Lqbour Productivity in Dollars per Dollar Input of Labour. 

8n·· ·.. f f arm t erpr i •. iyersi ...y o en se 

\J1 
V1 

http:30786.68
http:28395.70
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http:33086.00


nature of the soils, the mature orchards on these holdings, and the 

influence of land-use competition from non-agricultural uses in 

certain parts of the township. 

(b) Mechanization 

The values of the machinery~labour ratio indicate a wide 

variation in the levels of substitution of machinery for.labour. 

The statistics indicate a higher level of machinery substitution 

on part-time holdings. This could be the result of the need to sub­

stitute machinery for the labour input to compensate for the increased 

level of off-farm employment, but may also be due to an underestimation 

by the census of part-time or unpaid labour. No significant variation 

exists in the value of the machinery/capital ratio at this scale. 

(c) Productivity 

Wide variations exist about the mean value of all measures 

of productivity, which severely limits any conclusions that may be 

drawn from them. 

Productivity per acre is substantially greater on full-time 

holdings, whereas with labour productivity the reverse is true. It 

is possible that this is the result of underestimation of the part­

time labour input. No significant variations exist at this level 

in the productivity of capital. 

(d) Diversity 

At the township level, variation about the mean value of 

this variable make comparisons between groups insignificant. 
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4.3 Enterprise-type Sc~~e 

Selected elements of farm economic structure at the 

Enterprise-type scale are shown in Tables 6, 7, and 8. 

(a) Farm Size 

Large variations about the mean values as indicated by the 

standard deviations make detailed analysis of mean values of these 

variables unreliable. Mean acreages of farm units range from 16.98 

acres for specialized holdings to over 70 acres in the case of mixed 

farms. The inadequacy of acreage data as an indicator of farm size 

is apparent if the figures for total capital value are examined. If 

all farms are considered, there is little difference in the amount 

of total capital investment on either Specialized or General holdings. 

As might be expected, the more extensive full-time holdings have a 

larger level of capital investment than their smaller part-time 

counterparts. 

(b) Mechanization 

The level of machinery-labour substitution is highest on the 

Specialized and Mixed holdings. The high value in the former group 

was unexpected because of the extensive use of labour in picking 

operations on this predominantly tree-fruit oriented group. All 

part-time holdings appear to have a higher level of machinery-labour 

substitution. It could be argued that this is the result of having 

to substitute more machinery to compensate for the off-farm employ­

ment of the operator, or that the extra income derived from the off­

f.arm employment is used in part to provide more capitalization in 



SEtECTED ELEMENTS OF FARM ECONOMIC STRUCTURE I9GI TABLE 6. 

ENTERPRISE-TYPE SCALE- SPECIALISED HOLDINGS 

VARIABLE 

Mean Acreage 

Total Capital Value 

Machinery/Capital Ratio 

Machinery/Labour Ratio 

Productivity per Acre 

Productivity of Capital 

Productivity of Labour 

Diversity Index 

ALL FARi.'1S f'ULL TIME HOLDINGS PART TIME HOLDINGS 

MEAN S/D MEk.'1' · S/D MEAN S/D 

I6.98 IS.88 I5.62 II.30 I8.I8 20. 7I 

$3~560.26 $I3IZ9.9I $35659.78 $12077.n $34671. 21 $16486.67 

O.IO 0.06 0.10 0.07 0.07 0.03 

0.88 0.6I 0.77 0.67 o.94 a.so 

28I. 05 276.70 360.88 3I5.I8 170. 16 II9.86 

0.09 0.09 O.I2 0.II o.os 0.04 

0.78 0.60 O.SI o. 64 0.74 0.56 

I.53 I.46 I. 39 I.27 I.50 I.60 
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ENTERPRISE TYPE SCALE - GENERAL HOLDINGS 

AU. FAR..7'1S FULL TIME 

VARIAE:.E :MEA~ S/D MEAN 

Hean Acreage 49.07 34.56 47. 31 

Total Capital Value 34060.67 I6853.23 37880.46 

Machinery /Capital Ratio O.II 0.07 0.08. l 

Machinery /Labour Ratio o. 72 0.42 0.55 

Productivity per Acre 232.46 370.78 231. IS 

Productivity of Capital 0.23 0.26 O.I7 

Productivity of Labour I.22 I.JI I.I3 

Diversity Index 3.84 I. 99 3.47 

S/D 

34.68 

19733.65 

0.04 

0.39 

382.09 

0. I Lt 

0.99 

I.64 

TABLE 7. 

PART TIME 

MEAN S/D 

43.98 30.66 

28034.34 6I78.7I 

O.I3 0.06 

o·. 94 0.35 

220.70 366.70 

0.23 0.33 

I. L;2 I. 75 

4.07 2.20 

http:28034.34
http:19733.65
http:37880.46
http:I6853.23
http:34060.67


SELECTED ELEMENTS OF FARM ECO};OMIC STRUCTURE I96I 

ENTERPRISE TYPE SCALE - MIXED HOLDINGS 

ALL FARMS 

Vfu.'q_IAilLE MEAN S/D 

~fean Acreage 7I. 78 45.95 

Total Capital Value 260I4.I4 II567.9I 

Machinery Capital Ratio 0.13 0.05 

Machinery L~bour Ratio 0.82 0.50 

Productivity per Acre 96. 72 109.59 

Productivity of Capital 0.20 o. I7 

Productivity of Labour I.23 I.09 

Diversity Index 3.95 I.SO 

FULL TIME 

MEAN 

9I.97 

30II6. 29 

O.I3 

0.65 


II6. 64 


0.25 

I.I2 

4.09 

S/D 

54.20 

I4843. 7I 

0.02 

. o. 28 

128. 29. 

O.I7 

0.66 

I. 72 

PART TINE 

MEA.i.'l 

54.97 

23I87. 77 

O.I4 

o. 96 

III. 73 

0.21. 

I.24 

4.07 

TABLE 8.• 

S/D 

35.4I 

7763.58 

0.07 

0.56 

109.06 

0.26 

I.34 

2.13 

O'\ 
0 

http:II567.9I
http:260I4.I4
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the form of machinery on the farm. However, the lack of variation 

in the machinery-capital ratio between full-time and part-time farm 

groups could indicate again that the labour input for part-time 

holdings is underestimated. 

(c) Productivity 

Productivity per acre is greatest on the small, very intensive 

specialized holdings and least in the extensive mixed farm group. In 

all cases, the productivity per acre of full-time farms exceeds that 

of part-time holdings. However, if productivity is measured in terms 

of returns to capital invested on land, buildings and machinery, 

specialized holdings have the lowest return of any enterprise type. 

Labour productivity is lowest on the specialized holdings, probably 

because of the large unpaid labour input, which has been charged as 

an opportunity cost in this analysis. The highest returns to labour 

occur on part-time farms, but as in the analysis at the township 

level, part of this return could be accounted for by an underestimation 

of the unpaid labour input. 

(d) Diversity of Enterprise 

Since enterprise-types at this level are defined in terms of 

relative diversity of operation, there is no need to examine this 

variable in detail. It would appear, however, on analysis of part­

time holdings, that these farms are marginally more diverse than 

their full-time counterparts. This may be the result of an attempt 

to spread the labour input requirement more evenly over the year to 

enable the operator to work off the holding for a longer period. 
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LEADING ACTIVITY SCALE - TREE FRUITS 

SPECIALISED 

VARIABLE MEAN S/D 

Average Acreage I7.02 I5.73 

Total Capital Value 35656.37 I3840.98 

Me>.chinery Capital Ratio 0.09 0.06 

Hachinery Labour Ratio 0.86 0.60 

Productivity per Acre 255.98 223.17 

Productivity of Capital o.os o.os 
Productivity of Labour 0.77 0.60 

Diversity Index I.36 I.34 

GENERAL 

MEA...~ 

38.12 

39798.20 

O.IO 

0.79 

I46.I7 

O.II 

0.79 

3.34 

S/D 

3I.65 

I64I0.78 

0.04 

0.34 

85.22 

0.06 

0.37 

I.72 

' 1 

MIXED 

MEAN 

93.27 

32726.72 

0.[4 

0.93 

iOS.39 

0.27 

I.37 

3.37· 

TABLE 9. 

S/D 

56.36 

I3I57. 7I 

o.os­
0.55 

97.77 

0.27 

0.57 

I.56 
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4.4 	Analysis of Selected Elements of Farm Structure of the Leading 

Activity Scale. 

Tree Fruits 

Selected elements of farm economic structure of farms with 

tree fruits as the dominant crop are shown in Table 9. 

(a) 	J<""arm Size 

Mean acreages of this farm group range from 17 acres in 

specialized holdings to over 92 acres for the mixed farm group. 

Total capital value indicates, however, that levels of investment 

in the holding are much the same for all farm types. 

(b) 	Mechanization 

The level of mechanization appears highest on the more ex­

tensive mixed farms according to all measures of this variable 

examined. 

(c) 	Productivity 

As expected, productivity per acre was highest on the intensive 

specialized holdings and lowest on the mixed holdings where the diver­

sity of production was greatest. 

Grapes 

Selected elements of farm structure of holdings with grapes 

as the leading crop are shown in Table 10. 

(a) 	Farm Size 

The usual trend in the township of mixed holdings being more 

extensive than general or specialized farms is reversed in the case 



SELECTED ELEMENTS OF FARM ECONOMIC STRUCTURE I96I 

LEADING ACTIVITY SCALE - GRAPES 

SPECIALISED 

VARIABLE MEAN S/D 

Mean Acreage No Observations 

Tot~l Capital Value 

Machinery/Capital Ratio 

Machinery/Labour Ratio 

Productivity per Acre 

Productivity of Capital 

Productivity of Labour 

Diversity Index 

GENERAL 


ME&\! S/D 

58.59 I3.43 

$34385.48 $2I496.I8 

O.II 0.04 

0.65 0.29 

$I24. 77 $109.72. 

$0.22 $0.I9 

$0. 9I $0.76 

2.83 0.98 

MIXED 

MEA...~ 

36.43 

$!9608.20 

O.I2 

0.59 

$137.38 

$0.I5 

$0.73 

3.50 

TABLE IO. 

S/D 

32.83 

$6513.55 

0.08 

O.I5 

$158.72 

$0.2I 

$0.68 

I.87 



of holdings with grapes as the lea.ding crop. Mixed holdings are 

virtually half the size of general farms both in acreage and value 

of land, buildings and machinery. 

(b) Mechanization 

The machinery-labour ratio indicates a greater reliance on 

mechanization in the more extensive mixed holdings. No significant 

variation in the relative importance of mechanization in terms of 

total capital investment could be detected on the two groups of 

holding. 

(c) Productivity 

Productivity per acre is highest on the smaller mixed holdings. 

A similar trend is found with tree fruit, the other crop which uses 

labour intensively at harvest time, although in the case of tree fruits 

it is the specialized farms which possess the smallest mean acreage. 

Productivity in terms of capital investment is highest on the 

mixed farms, with their higher level .of investment. Labour productivity 

is higher on the larger general farms although the level of productivity 

for both farms is very low. The low level of labour productivity 

results from the extensive use of unpaid, family labour on these farm­

types. 

Cattle 

Selected elements of economic structure of farm-holdings with 

cattle as the dominant crop are shown in Table 11. 

(a) Farm Siz.e 

Mixed holdings possess the largest mean acreage and value of 
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SELECTED ELEMENTS OF FARM ECONOMIC STRUCTURE I96I 

LEADDJG ACTIVITY SCALE - CATTLE 

SPECIAJ.. ISED GENERAL 

VAi'1IAJ3LE HEAN S/D ME&~ 

Hean Acreage No. Observations 7I.32 

Total Capital Value I9579.22 

Nachinery Capital Ratio 0.13 

Hachinery Labour Ratio 0.66 

Productivity per Acre 53.02 

Productivity of Capital O.I7 

Productivity of Labour I.36 

Diversity Index 5.85 

s/n 

38.86 

4648.49 

0.08 

0.63 

30.47 

0.08 

I.45 

I. 77 

MIXED 

MEAN 

73.16 

2380I.79 

O.I4 

0.88 

I03.39 

0.24 

I.39 

4.87 

TAJ3LE II. 

S/D 

3I.93 

993I.I5 

0.03 

0.54. 

I09.48 

O.I8 

I.36 

2.29 

O'\ 

O'\ 
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capital, although there is more variation within this group than in 

the general holdings. 

(b) Mechanization 

The machinery/labour ratio indicates a greater reliance on 

labour on the more extensive mixed holdings. No significant varia­

tion can be determined in the machinery capital ratios. 

(c) Productivity 

Productivity per acre is lowest on the general farms, although 

the standard deviation indicates more variation within this group than 

on mixed holdings. Productivity of the labour input at $1.35 per 

dollar of labour input is substantially greater than labour productivity 

figures observed in holdings with grapes as the leading crop. 

Productivity of capital is seven per cent higher on the mixed 

holdings, a reflection of the higher level of investment. 



CHAPTER V 

AGRICULTURAL LABOUR INPU'.r STRUCTURE IN 
NOHTH GRIMSBY .TOWNSHIP 

The aim of this chapter is to describe the component structure 

of the agricultural labour input in North Grimsby Township in 1961. 

Analysis is conducted at the township, enterprise-type and leading 

activity scales. In addition, an attempt is made to isolate regional 

and local components in the spatial distribution of agricultural labour 

types at the township scale by means of trend surface analysis. 

5.1 Labour Force Structure 

Labour is a human input and hence varies in quality with the 

capability and motivation of its supplier. It is essential in any 

analysis concerning labour to separate the labour force into compon­

ents, showing similarity of capability and motivation. Black, Clawson, 

1Sayre and Wilcox have divided agricultural labour into three compon­

ents, operator's labour, unpaid labour and hired labour. Further 

distinction as regards capability of labour types has been attempted 

by Scoville with the introduction of a table of adjustments to be made 

to work capability figures, depending upon the age of the worker. In 

the present study, labour is divided into operator's labour, unpaid 

labour and hired labour for the purposes of analysis. No attempt was 

made to adjust standard labour hours worked by any of the labour types 

1Black, J.D. et al, :F'arm Management. (New York: Macmillan 1947), 
P• 500. 
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2using Scoville 1 s tables, because information on age was available 

only for operator's labour from the 1961 census. 

Types of Labour 

(a) Operator's Labour 

Operator's labour is a combination of both physical labour 

and the functions of the entrepreneur. The farm operator not only 

controls the operation of the holding but in many cases supplies a 

substantial part of the total labour required for its operation. The 

A •operator's capability in either of these two roles can substantially 

affect the net income of the holding. 

The age of the operator will have some bearing on the decisions 

he makes as entrepreneur, as well as his capacity for physical labour. 

Although as mentioned above, age of operator is not used to modify the 

standard man hours factors for operator's employment, it is included 

in the analysis as a separate entity so that comparison between labour 

structure and operator's age can be made. 

(b) Unpaid Labour 

Unpaid labour forms a substantial portion of the total labour 

used on many holdings. It is generally derived from the operator's 

immediate family, although other relations and non-family personnel 

are sometimes utilised at times of peak labour demand. 

According to Black et al,3 unpaid labour shares many of the 

2scoville, O.J., "Relationship Between Size of Farm and 
Utilisation of Machinery and Equipment". U.S.D.A. Technical Bulletin 
1037· Washington, D.C. 

3Black, J.D., et al., Op. cit., P• 500. 
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characteristics of Operator's labour, so far as motivation is con­

cerned. In many cases, the supervision of the holding is in the 

joint control of the operator and senior members of his family. 

Unpaid labour is not directly motivated by thought of immediate 

economic gain and can thus be isolated from other forms of farm 

labour. Unpaid labour, by definition receives no direct monetary 

reward. A result of this is a lack of awareness on the part of the 

Operator, and to a certain extent, on the part of the Unpaid labour, 

of the true or opportunity cost of this type of labour input. 

(c) 	Hired Labour 

Since Hired labour is working for direct economic gain, it 

possesses 	its own characteristic capabilities and motivations. 

In terms of capability, Hired labour can equal or exceed that 

of the farm operator with regard to specific activities on the holding. 

An experienced herdsman is often more knowledgeabJ.e in his own 

specialisation than the operator of a large dairy enterprise. 

Motivations of hired workers have been the subject of con­

siderable study by economists, sociologists and psychologists. A 

4study of agricultural workers in Ontario by Lane and Campbell found 

that three main factors were considered important by the worker and 

thus could influence his efficiency in performing tasks. Reasonable 

and regular hours were considered of prime importance, good food and 

living accommodation ranked second and good wages third. 

The study is concerned not with the characteristics of in­

dividual labour types in farm structuue, but with their overall 

4Lane, S.H., and Campbell, D.R., Farm labour in Ontario. 
(Guelph: Ontario Agricultural College, 1952), p. 62. 
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efficiency in the farm holding. Consequently, it is the percentage 

of .the total labour used on the farm supplied by each labour type 

that is considered rather than actual hours worked. 

5.2 Data Sources 

Information on Jabour use in 1961 was obtained from the 

Census of Agriculture5 in the form of the answers to 
) 

questions 142, 

144 and 145 of sections XVI and XXII of the enumeration form. (See 

Appendix two). These questions include the number of days worked 

off the farm by the operator during the past twelve months, and the 

number of weeks worked during the past twelve months by paid and 

unpaid family workers. 

5.3 Standardisation of Labour Statistics 

The variety of forms in which labour was reported had to be 

standardised to standard-man-hours so that comparison could be made 

with the optimum crop factors. 

Various conversion factors for the standard agricultural 

working week are available. In reality, the working day and week 

vary from farm to farm and any attempt at standardisation severely 

6reduces the accuracy of the study. Castle and Baker recommend the 

use of a ten hour working day for farm labour studies, but this 

statistic is based on experience in the western United States. 

5nominion Bureau of Statistics. Census of Canada. Bulletin 
5.2 	Agriculture; Ontario. (Ottawa: Queen's Printer, 1963). 

6castle, E.N., & Baker, M.H., Farm Business Manaeement, New 
York: Macmillan, 1962. 
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Conversion factors representative of Canadian agricultural 

conditions were obtained from the Canada Department of Labour. 7 In 

1958, the average working week on agricultural holdings in Canada 

amounted to fifty-four hours or a nine hour day, six days per week. 

These figures were utilised as conversion factors for the purposes 

of the present study. 

There are indications that the factors used are a conserva­

tive estimate. Other studies have shown a hieh percentage of agri­

8cultural labour (over 58%) working over 55 hours per week and this 

has been confirmed by work in the mixed farming area of the Niagara 

Peninsula. 9 

5.4 	 Spatial Analysis of Labour Force Structure. 

The aim of this section is to analyse the spatial pattern of 

labour structure in North Grimsby Township at the Township scale. 

The analysis could be conducted in two ways. The components 

of labour force structure, operator's, unpaid and hired labour, could 

be treated as a series of discrete quantities with point locations. 

The alternative is to treat the percentage of each component as a 

continuous surface. In the latter case, the surface can be thought 

7canada Department of Labour. Trends in the Agricultural 
labour force in Canada. (Ottawa: Queen's Printer, 1962). 

8Dominion Bureau of Statistics, 1958. D.B.S. Reference 
Paper No. 58. 1958 Revision. (Ottawa: Queen's Printer, 1958). 

9narnel, Wolfe. Personal communication, April 1968. 
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of as a response surface in which height (i.e. percentage of total 

labour supplied by a particular component) varies as a response to 

10controlling factors. 

The major problem in the analysis of spatial distributions 

and surfaces is that of scale components. A method of analysis must 

be used that will separate high scale or regional trends from the 

lower scale or local components. One method which allows the mapping 

of regional and local components of spatial distributions is Trend 

Surface Mapping. 

Trend Surface Mapping 

Krumbein and Graybill11 have provided a definition of Trend 

Surface Mapping. 

"Trend surface analysis may be defined as a procedure 
by which each map observation is divided into two or 
more parts: some associated with the "large scale" 
systematic changes that extend from one map edge to 
another and the others associated with "small scale" 
apparently non-systematic fluctuations that are 
superimposed on the large scale patterns". 

Most trend surface analysis involves the fitting of polynomial surfaces 

to data by means of the general linear model. Thus techniques as 

presently developed can be described as least squares-linear model 

techniques. 

Trend can be defined as a polynomial surface that may contain 

12all or parts of the linear, quadratic or higher terms, although in 

10Haggett, P., and Chorley, R.J., "Trend Surface Mapping in 
Geographical Research". Transactions and Papers of the Institute of 
British Geographers, (1965), p. 47-67. 

11Krumbein, w.c., & Graybill, F.A., Statistical Models in 
Geolog_l (New York: McGraw-Hill, 1965), P• 321. 

12
Krumbein, W.C. &Graybill, F.A., 1965, Qe..~si.!•t P• 321. 
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practice, because of computational problems and the increasing 

complexity of resultant surfaces in what is designed to be a simpli­

fication procedure, the trend seldom exceeds the third or fourth 

order surface.13 

Computation Procedure for Trend Surfaces 

14Krumbein and Graybill. describe the computation process 

involved in the fitting of trend surfaces. 

The single map observation is designated T(UiVj) in a two-

dimensional field with co-ordinates (UkVj). 

v----~ 

I 
I 

'·Uk
I 
I-----· 

Vj 

The general linear model used in the computation takes the form:­

T(UiVj) = (UiVj) + ij 

where T(UiVj) is the observable mappable variable, and is equal to 

the trend, (JiVj), plus a random component ij. The trend has 

unknown parameters and may be expressed as:­

the o<. 's in the above expression being the polynomial coefficients 

in the general linear model. Thus the general model for the linear 

or first degree surface is:­

13Haggett, P., 1965, Qp. ci_~., PP• 47-67. 


14Krumbein, W.C., & Graybill, F.A., Op. cit., p. 322. 
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T(UiVJ') = o( + o( u· '.
00 o I v + C( o \ V j -\- ~ 

In the case of this study, the third order or cubic surface was the 

highest order surface fitted. 

From the resulting values a contour map of the surface may 

be drawn. Deviations between the values of the original map and the 

fitted surface are known as residuals and can be regarded as the 

'local' components of the original distribution. 

~ignificance of Surface 

The significance of a fitted surface is evaluated by means 

of analysis of variance in which:­

s ~ s ?.
F 1 or 2 (whichever is larger)= 

s ~ s ~ 
2 1 

where Sl and S2 are the two sample standard deviations. This test 

assumes that the two populations have roughly the shape of the normal 

distribution. 15 All surfaces described were significant at the 5% 

level. 

Program Utilised in the Present Stu~ 

Many programs have been written for trend surface analysis. 

This present analysis was conducted with a program written by David 

16Ingram in Fortran IV for the I.B.M. 7040 computer. The program 

attempts to fit linear, quadratic and cubic surfaces to irregularly 

spaced data and results are shown in tabular and contour map form, 

together with a map of the residuals for each surface. 

15 Freund, J.E., Modern Elementary Statistics, (Englewood 
Cliffs., N.J., Prentice-Hall, 1965) 

16
Department of Geography, McMaster University, Hamilton, 

Ontario. 

http:distribution.15


Regional nnd Local Components in Labour Force Structure at the 
Township Scale. 

(a) Operator's labour 

A map showing the spati~l distribution of the percentage of 

operator's labour employed on the farm groups in the township is 

shown in Fig. 7. A contour map of the third order surface fitted to 

the above data is shown in Fig. 8. 

Regional 'l'rends 

The general trend is for a high percentage of operator's 

labour to be found in the north and south of the township with maximum 

values near the southern boundary of the township in.the Mixed farming 

area. Values decrease sharply in the west of the township and in the 

east. The decrease coincides generally with the area of tree fruit 

holdings. The town of Grimsby appears to have little influence on 

the spatial trend, although the sharp decline in the west of the town­

ship could be indicative of an increase in off-farm employment as a 

result of the influence of the City of Hamilton. 

Local Trends 

Positive and negative residuals from the third order surface 

fitted to the percentage of operator's labour are shown in Fig. 9. 

Positive residual distribution, indicating a higher level of 

operator participation in farm operations tend to be associated with 

Mixed farming areas in the south of the township and with areas 

dominated by specialised and General tree fruit holdings in the east 

of the townshipo Another positive zone in the General Tree Fruit 

enterprise area is found west of the town of Grimsby. 
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(b) Paid Labour 

A map showing the data to which the second order surface was 

fitted is reproduced in Fig. 10. A second order surface was found 

to be significant at the 5% level and a contour map of this surface 

is shown in Fig. 11. 

Regional 'rrend 

Maximum values were obtained in the western area of the town­

ship where general farming predominates. Values decrease north and 

south of the central area of the township which is also dominated by 

general farms. In the eastern portion of the township, the 20% con­

tour closely follows the boundary of the tree-fruit farms. Minimum 

values are obtained in the southern area of the township in a zone 

dominated by mixed holdings. 

Local Trends 

The pattern of residuals from the second order trend surface 

fitted to the percentage of paid labour utilised on holdings is shown 

in Fig. 12. 

The areas of positive residuals tend to be associated with 

the zone of the lighter clay soils, especially in the moraine area 

immediately south of the Niagara escarpment. The farms on these soils 

relatively extensive and yet are dominated by crop rather than the 

livestock activities found on heavier soil to the south. Hence the 

labour requirement, on an annual basis, for these holdings is higher. 

(c) 	Unpaid Labour 

The original map to which the surface was fitted is shown in 
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Fig. 13. The third order surface was found to be significant at 

the 5% level, and a contour map of this surface is shown in Fig. 14. 

Regional Trend 

The third order surface fitted to the percentage of unpaid 

labour had a maximum value of 30% in the south-east of the township 

in the area of Mixed and General holdings. High values are generally 

associated with tree-fruit dominated holdings, although they do include 

an area with Mixed cattle enterprises in the south-east of the town­

ship. Minimum values are located in the south-west, where mixed 

cattle enterprises are predominant. Another area of minimum values 

is located in the north-west of the township in an area which contains 

many general holdings with tree-fruits as the leading crop. 

Local Trends 

The residuals of the third order surface fitted to the per­

centage of Unpaid labour are reproduced in Fig. 15. 

There would appear to be no'distinct connection between the 

residual pattern produced from the third order surface and the 

enterprise-type distribution, although there are some indications 

that the pattern is associated with soil types. 

Areas of positive residuals are found both above and below 

the Escarpment, especially on areas of the Jeddo and Lincoln clay. 

Both these soil types rate poorly for the cultivation of the principal 

crops and the indication is that returns per acre on these enterprises 

do not permit efficient production under present operating constraints. 
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Under these conditions, Unpaid participation in the operation of the 

holding would be necessary to reduce operating expenses to a minimum. 

5.5 Analysis of Labour Input Structure by Farm-Type 

This section will describe the structure of the agricultural 

labour input in the township at the township, enterprise-type and 

leading activity scales. Analysis is also conducted of the labour 

input structure of part-time and full-time holdings at the scales at 

the township and enterprise-type scales. 

1. Township scale. 

(a) Age of operator 

The average age of farm operators in North Grimsby Township 

is 51.08 years. Full-time operators, whose average age is 52 years 

are some four years older than their part-time counterparts. 

It is to be expected that as the operator increases in age 

he is able to accumulate more capital and possibly increase the size 

of his holding. This would result in, a reduced need for off-farm 

employment to increase the total farm family income. 

(b) Total hours worked 

The mean total labour input for the township as a whole 

amounted to 4901 hours per holding in 1961. Larger full-time 

holdings have an annual mean input of 5858.7 hours in contrast to 

the part-time input of 3466.o hours. 

(c) Component labour structure 

The importance of the family unit in the operation of the 

holding is evident from the statistics on the structure of the labour 
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TOW:-1SHIP SCALE 

ALL FARMS FULL TIME PART TIME 

VARIABLE 1·~EAN S/D MEAN S/D MEAN S/D 

Age of IOperator; SI.08 38.50 52.93 12.80 48.05 49.II 

Total Hours Worked2 490I.00 2418.09 5858.7I 2598.38 3466.40 3650.45 

Percentage of Operators Labour3 57.0% I9.2I ·57.17. J:8.I% 58.7% 62.IS 

Percentage of Unpaid Labour 4 I8.0% 16.08 18.0% I6.3% 19.0% 24.76 

Percentage of Family Labour5 75. o~~ 20.15 75~6% 20.2% 77 .0% 80.II 

Percentage of Hired'Labour6 24. Oio I6.08 24.0% 20.2 19.0% 24.76 

T
·Age of the Farm operator in years 
2Total annual labour input on the f ann in I960 
3Percentage of the total labour input sup!" lied by the operator. 
4Percentage of the total labour input supplied by unpaid labour. 
5Percentage of the total labour input supplied by family labour (sum of 3&4) 
6Percentage of the total labour input supplied by hired labour. 
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input. Family labour accounts for some 75% of the total labour input 

of all farms in the township. The average operator supplies over 

one-half of the total farm labour input and unpaid labour accounts 

for the remaining 18%. 

Part-time operators tend, on average, to undertake a greater 

percentage of the total labour input than their full-time counter­

parts, and employ a lower percentage of Hired labour. 

2. Enterprise-type Scale. 

Labour characteristics of farm groups at the enterprise-type 

scale are summarised in Tables 13, 14, and 15. 

(a) Age of operator 

The average operator on specialised and general holdings is 

53 years of age whereas mixed farmers are, on average, ten years 

younger. Many factors could account for this variation, but it seems 

probable that this farm group, with its substantially lower mean value 

of land and buildings, contains a larger proportion of younger operators 

who have commenced farming operations only recently. 

The average age of general farm operators shows the least 

amount of variation about the mean value, an indication that tenure 

within this group is more stable. 

Full-time operators are, in general, older than their part­

time counterparts, except in the case of General holdings where the 

difference in mean values is not significant. This trend can probably 

be attributed to the need of the younger part-time operator to earn a 

larger income to support a growing family and to accumrnulate capital 

for investment in the holding. 
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ENTZRPRISE TYPE SCALE ­

VARIABLE 

Age of Operator 

Total Labour Input 

Percentage of Operators Labour 

Percentage of Unpaid Labour 

Percentage of Family Labour 

Percentage of Hired Labour 

NORTH GRIMSBY TOWN'SHIP 

SPECIALISED HOLDINGS 

ALL FAF.}{S 


}ffiA..~ S/D 


54.20 II.90 

4I25.37 	 II32.50 

6I. o~~ I7.2% 

I7.0% I6.3% 

78.0% I6.7% 

2I.4% I6.7% 

FULL TIME 

rIBA..'1\! 

57.I2 

5I80.97 

58.0% 

2I.I% 

79. 2% 

20.7% 

S/D 

II.62 

!254.45 

IS.I% 

I4.2% 

I7.I% 

I7.I% 

TABLE I3. 

PART TI:Yill 

MEAN S/D 

47.54 I2.25 

2926.56 IOI°4.6I 

65.2% I9.2% 

I4.2% I6.3% 

79.4% I6.3% 

20.5% I6.3% 

http:IOI�4.6I
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ENTERPRISE TYPE SCALE ­

VARIABLE 

Age of Operator 

Total Labour Input 

Percentage of Operators Labour 

Percentage of Unpaid Labour 

Percentage of Family Labour 

Percentage of Hired Labour 

NORTH GRIMSBY TOWNSHIP 

GENERAL HOLDINGS 

ALL FA..~"1S 


MEAN S/D 


53.06 7.96 

5616.20 2138.85 

5L0% 16.n 

17.8% 16.0% 

68.9% 2I.I% 

31.0% 2I.I% 

FULL TIME 

MEA...~ 

53.23 

6456.37 

52.1% 

18.0% 

70.2% 

29.7% 

S/D 

I0.88 

3298.74 

19.8% 

I7.0% 

22. 2%. 

22.2% 

PART TIME 

MEAN 

52.30 

4025.26 

47.6% 

2I.9% 

69.5% 

30.4% 

TABLE I4. 

S/D 

4.95 

978.92 

I4.6% 

14.7% 

20.7% 

20. 7% 
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ENTERPRISE TYPE SCALE ­

VARIABLE 

Age of Operator 

Total Labour Input 

Percentage of Operators Labour 

Percentage of Unpaid Labour 

Percentage of Family Labour 

Percentage of Hired Labour 

NORTH GRIMSBY TOWNSHIP 

MIXED HOLDINGS 

ALL FA1U1S 

MEAN S/D 

45.77 I2.69 

4652.52 1093.87 


62.6% I9.8% 


I9. 9;; I5.4% 


82.6% 21.0% 


I7 .4% 2i.0% 


FULL TIME 

MEAN 

L;6. 82 

629I. II 

54. 7% 


I9.3% 


74.0% 


25.9% 


S/D 

I0.49 

2707.I3 

20 •. 8% 

I7.0% 

24. r%· 

24.I% 

TABLE I5. 

PART TIME 

MEP..N S/D 

43.IO I4.90 

3483.99 II08.5I
' 

7I.5% I8.9% 

14.6% \ 13 • 9% 

86.I% I7.8% 

I3.8% 17.8% 
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(b) Total hours worked on the holding 

General holdings have the largest mean total labour input 

requirement with 5616 hrs. per annum. Although these holdings are 

smaller in terms of mean acreage. than Mixed farms, they are more 

intensive in terms of production. Specialised holdings have the 

lowest total labour input requirement, but are the most intensive 

in use of labour due to their small mean acreage. 

In all cases, part-.time holdings have a lower labour require­

ment than full-time farms. This may be explained not only by their 

smaller mean acreage, but also because there is evidence of machinery­

labour substitution to reduce the total labour work load. 

(c) Component labour structure 

The farm operator provides the bulk of the total labour input 

on specialised and mixed farms, but only 51% on general holdings which 

are both large in acreage and relatively intensive in production. 

The family as a group supply 82% of the total labour input on 

the less intensive Mixed holdings compared to 78% on specialised farms 

and 68% on general holdings. 

Use of hired labour is greatest on the relatively intensive 

General farms and of least importance on the extensive Mixed holdings. 

The percentage of hired labour employed on specialised holdings 

is relatively low when it is considered that the majority of these 

holdings specialised in tree-fruits which require much manual labour 

for pruning trees and harvesting. 

The operator supplies a greater percentage of the total labour 

input on part-time farms compared to full-time holdings in the same 
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groups. As might be expected on this type of holding, the family 

plays a larger role in the operation of the holding, although the 

figure is only statistically significant in the case of the more 

marginal mixed holdings. 

3. Leading Activity Scale. 

Tree :fruits 

The labour structure of farm holdings, whose dominant activity 

in terms of labour input is the growth of tree fruits, is shown in 

Table 16. 

(a) Age of operator 

The mean age of farm operators on mixed holdings is some seven 

years less than on similar specialised and general farms. The mixed 

farming group also show less variation about the mean value. 

(b) Total hours worked 

The total labour input is greatest on mixed holdings as a 

result of the diversity of activities'and the more extensive nature 

of the enterprise. There would appear to be less variation about the 

mean value of total labour inputs for specialised holdings, resulting 

from the lower level of enterprise diversification within this group. 

(c) Component labour structure 

The farm operator supplies a larger percentage of the total 

labour input on specialised holdings than in the other more extensive 

groups, although there is a marginally greater variation about the 

mean value within this group. Specialised holdings also show a much 

higher level of family participation in the operation, resulting in 



LABOUR STRUCTURE I96I NORTH GRIMSBY TOWNSHIP TABLE 16. 

LEADING ACTIVITY ~CALE ­ TREE FRUIT HOLDINGS 

SPECIALISED GENERAL MIXED 

VARIABLE HEAN S/D MEAN S/D MEAN S/D 

Age of Operator 53·25 I2:83 54·79 II•06 47•88 IO. 28 
Total Hours Worked 4220.5I I6I9.94 5697.I6 3257.64 5810.25 . 3192.52 
Percentage of Operators Labour 6I.3I I7 .25 5I.5% 18.07 ·53.94 21.80 
Percentage of Hired Labour 

Percentage of Unpaid Labour 
19.8% 

IS. 7%~ 

I6.I9 

I6.44 

30.46 

18.0% 

22.27 

15.26 

3I.I% 

14.9% 
\. 

26.86 

13.45 
Percentage of Family Labour 80.I% I6.I9 69.5% 22.27 68.9% 26.86 
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the lower mean acreage and total labour requirement of this type of 

farm. 

Component labour structure of General and Mixed holdings is 

very similar, despite disparities in economic structure. 

Cattle 

The component labour structure for farm groups with cattle 

as the major activity is shown in Table 17. 

No enterprises within the township could be regarded as 

specialising in cattle. 

(a) Age of operator_ 

Mixed holdings again possessed the lowest mean age of operator, 

although there was substantially greater variation within this group 

when compared to the older general farmers. 

(b) Total hours worked 

Both types of enterprise have similar total labour inputs, 

althour;h the mean value is marginally,greater for General holdings. 

(c) Component la~~r structure 

The component labour structure is similar for both farm g1·oups, 

although there is slightly more variation within the mixed farm group. 

The percentage of the total labour input supplied by the operator in 

General holdings is ten percent above the level on the average mixed 

cattle farm. There are.indications that the slightly greater total 

labour input required on these holdings necessitates substitution of 

unpaid labour to take care of the extra labour required. 

The smaller mixed holdings appear to be predominately family­

run enterprises with little reliance on hired labour. Because of 
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LEADH7G ACTIVITY SCALE - CATTLE HOLDINGS 

SPECIAI.ISF.D 

VARIABLE 

Age of Operator ~o Observations 

TOtal Hours Worked 

Percentage of Operators Labour 

Percentage of Hired Labour 

Percentage of Unpaid Labour 

Percentage of Family Labour 

GENERAL 

HEAN S/D 

5I.79 4.64 

4750.IZ I5I7.39 

56.24 I5.69 

I6.n IO. II 

27. 6% 21.89 

83.8% IO.II 

TABLE I7. 

MIXED 

MEAN S/D 

39.36 I2.83 

4375.SI I582.II 

66.27 22.80 

i5.8% I4.88 

I7.9% I9.62 

84.I% I4.8'8 
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LEADING ACTIVITY SCALE - GRAPES 

SPECIALISED 

Vlrn.IABLE 

Age of Operator No Observations 

Total Hours Worked 

Percentage of OPerators Labour 

Percentage of Hired Labour 

Percentage of Unpaid Labour 

Percentage of Family Labour 

GENERAL 

MEAi.~ 

50.84 

6I94.IS 

45.5% 

3I.0% 

23.3% 

68. 9~~ 

S/D 

6.87 

3662.58 

23.40 

21.54 

14.52 

21.54 

TABLE 18. 

MIXED 

MEAN S/D 

47 .IO I7.35 

3484.06 1046.39 

76.8% 9.16 

5.51 4.89 

I7 .58 13.30 

94.4% 4.89 



100 

" 
their smaller size, the operator is able to play a much larger role 

in the operation of the mixed farm unit than on general holdings 

where hired labour accounts for nearly one-third of the total labour 

input requirement. 

A greater range about the mean values of labour components 

occurs in the general holdings, possibly because their monthly labour 

input pattern would show greater variations, depending on the enter­

prise combination employed, than the more diverse mixed farms. 

Grapes 

The labour input structure of farm-groups with grapes as the 

leading activity is shown in Table 18. ·No farm groups in the township 

could be regarded as specialising in the production of grapes. 

(a) ~- of operator 

In accordance with the trend in the to\<mship, the mean age of 

farm operators on mixed farms is lower and shows more variation than 

the mean age of general farm operatorq. 

{b) Total hours worked 

General holdings, with their greater mean acreage of this 

labour intensive crop possess a substantially larger mean total labour 

input than mixed farms. 

Mixed farm groups appear to consist predominantly of family-

farm units, as evidenced by the high percentage of family labour. 

General holdings, with their higher labour input requirement make 

extensive use of hired labour. 

McMASTER UNIVERSITY LIBRAltf 
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5.6 Summar~ 

This chapter has outlined the labour structure of farm enter­

prise types in North Grimsby township. The distinction is made between 

the various component labour types, operator's labour, hired labour 

and unpaid labour,· and their characteristics are discussed. 

General trends and local variations in the spatial distribution 

of these component labour types are examined by means of trend surface 

analysis. The third order trend surface indicated increased operator 

participation in areas dominated by mixed holdings and tree-fruit 

farms. Positive residuals are found in specialised tree-fruit and 

mixed cattle areas. Percentage of paid labour is greatest on the 

General holdings in the township and positive residuals are found in 

the area of General holdings on the lighter soils in the township, 

indicating an even higher Paid labour requirement. 

Unpaid labour is highest in the mixed and general tree-fruit 

zones, and positive residuals of the fitted surface indicate an even 

greater proportion of unpaid labour on the poorer clay soils and around 

the town of Grimsby as a result of part-time farming in zones of urban 

encroachment. 

Labour structure is examined in some detail by farm type at 

the township, enterprise-type and leading crop/activity scale. 

Mixed holdings are shown to have the lowest mean age of operator 

and highest level of family participation. 

Specialised holdings have a relatively low total labour input 

requirement when compared to other types of enterprise, but are in­

tensive in their use of labour since the labour input requirement is 
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high in comparison with the mean acreage. The family supplies 78% 

of total labour compared with 82% on mixed holdings. 

General holdings are more intensive in their use of the labour 

input than mixed holdings and consequently a higher proportion of 

hired labour is used on these farms. 



CHAPTER VI 

DETERMINATION OF THE RELATIVE EFFICIENCY OF THE AGRICULTURAL 
LABOUH INPUT IN NOHTH GRIMSBY TOWNSHIP 1961 

The purpose of this chapter is to outline the method used to 

· determine the relative efficiency of the agricultural labour inputs 

of farm-firms in North Grimsby •rownship. The method of labour input 

efficiency determination is discussed; together with the derivation 

of the Standard Labour Input factors used in the analysis. 

6.1 	 Methods of Determ~_!}g the Relative Efficiency of Agricultural 


Labour Inputs 


Several methods are in current use by farm management con­

sultants for the assessment of the relative efficiency of labour 


inputs. These have been reviewed briefly in a previous section. The 


method chosen for use in this study is the technique described by Nix1 


and utilised by Guither2 in his study of part-time and full-time 

farmers in Illinois. The method, known as the Labour Efficiency 

Index, compares present labour input allocation to the standard labour 

inputs that should be used on a holding of that size and type. Although 

many criticisms have been made of this method, it remains perhaps the 

most useful for an initial investigation of labour input efficiency,3 

1Nix, J., "Labour Organization on the Farm", Agriculture, 75 
(1968), P• 59. 

2Guither, H.D., "Factors Influencing Farm Operator's Decisions 
to Leave J:c"'arming", Journal of Farm Economics, 45, (1963), P• 56?. 

3Nix, 	J., Op. cit., P• 60. 

103 
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provided that the results are properly interpreted. It must be 

remembered that this type analysis is based on the use of average 

factors and consequently the results can only be viewed in general 

terms. 

The method is used extensively in farm management planning 

in many parts of the world, although it is being replaced by such 

4techniques as the Gang Work Index in the United Kingdom. The latter 

is of more practical value to the farm operator since it deals in 

terms of specific numbers of men employed on specific tasks for 

specific periods at different times of the year, rather than dividing 

the labour input into man-hours. 

6.2 Derivation of Individual Activity 1',actors 

The usefulness of a study of this nature depends upon the 

validity of the conversion factors used to determine the optimum 

labour input, under local conditions, for that type of holding. It 

is proposed, therefore, to describe in some detail the calculation 

of factor levels used in this study and comment upon their relative 

accuracy. 

Component activities for which factors were required are 

shown in Table 2 together with the relevant groupings from the 

Census of Agriculture. 

6.3 Derivation of Activity Factor Levels 

Initially, use was made of averaged Standard Labour Factors 

for each activity group, obtained by grouping the activities from 

4N·ix, J ., 0p. ci. t ., p. 60• 
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the Census of Agriculture questionnaire. However, this practice 

substantially reduced the man-hours factors for some activity groups. 

An average factor for cattle was 54 Standard Man-Hours per head per 

year whereas the figure for dairy cattle should approximate 94 

Standard Man-Hours per head per year.5 The resulting Labour Efficiency 

Index reflected the fact that Standard Man-Hours factors produced in 

this manner were unrealistic. 

It was decided, therefore, for the purposes of the present 

study, to utilise the maximum man-hours factor for each enterprise­

_group. In most cases, where one factor was required, or where the 

activity grouping coincided with the factor grouping, the choice of 

a factor level did not influence the result. An element of error 

has been introduced where there is a considerable difference in the 

Standard Man-Hour factors of the component activities. An example 

may be drawn from the case of the factor group cattle. The Standard 

Man-Hour factor for dairy cattle is 94 Standard Man-Hours per head, 

per year, whereas the factors for beef cattle range from 8 Standard 

Man-Hours per head, per year, to over 30 Standard Man-Hours per head, 

per year. Thus in the case of a dairy farm, the factor used is 

relatively accurate, but beef enterprise labour inputs have been 

over-assessed. 

Results computed with the higher level factors proved to be 

more realistic than those computed using average input factor levels, 

and this fact, coupled with the small number of groups affected by 

5ontario Department of Agriculture, Farm Business Management 
Handbook for Extension Workers, (Toront.o: Ontario Department of 
Agriculture, 1966) 
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over-weighting, justified the use of the higher factors in the 

present study. 

1. Crop and Livestock Factors 

The purpose of this section is to describe and explain the 

derivation of individual crop and livestock labour input factors 

utilised in the study. 

(a) 	Grain CroEs 

The factor for grain crops was obtained by utilising the 

factor 	for grain corn, of 8.5 Standard Man-Hours per acre. The grain 

6 corn factor was obtained from studies in Ontario during the period 

1958 to 1960. The figure taken was the average figure, and not the 

high, since the latter would represent only a small sample of pro­

vincial farms. 

(b) 	Hay Crops 

The standard factor for hay crops, which the Census of .. 
Agriculture defines to include silage corn, tame hay, alfalfa, and 

oats was obtained by taking the figure for silage corn, 9.6 Standard 

Man-Hours per acre given by the Ontario Department of Agriculture 

Handbook.? The factor was derived from a study in Western Ontario 

during 	the period 1957 to 1959· 

(c) 	Potatoes and Roots 

The factor for potatoes and root crops utilised was that for 

potatoes of 51.2 Standard Man-Hours per acre. The factor was derived 

6ontario Department of Agriculturet op, cit., p. 110-821. 

7ontario Department of Agriculture, op. cit., p. 120-821. 
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from studies carried out in New Brunswick in 19~9, 8 and adjusted to 

suit Ontario conditions. 

(d) Strawberries 

The factor for strawberries, 759.0 Standard Man-Hours per 

acre is derived from studies carried out by the Farm Economics, Co­

operatives and Statistics Branch of the Ontario Department of 

Agriculture, 9 during 1951 and 1953· 

(e) Raspberries 

The standard labour factor for 	raspberries used was 476.0 

Standard Man-Hours per acre. The factor was obtained from an Ontario 

10study conducted during the period 1951 to 2953.

(f) Grapes 

The 	 factor for grapes was obtained from a survey in the 

11Niagara Peninsula during 1965 and 1966. The factor used was 91.0 

Standard Man-Hours per acre. 

(g) 'rree Fruits 

One factor was chosen for tree fruits. The largest labour 

12factor is that for cherries of 	270 Standard Man-Hours per acre, 

whereas the lowest is pears with 158 Standard Man-Hours per acre. It 

was decided in this case alone to use an average factor of 206 Standard 

Man-Hours per acre. 

8ontario Department of Agriculture, ~cit., P• 161-821. 

9ontario Department of Agriculture, o,e. ci:!:_., P• 230-821. 

100 t .n ario Department of Agriculture, .9E• ci~.' P• 230-821. 

110 t .n ario Department of Agriculture, .OE• P~ 200-821.c-~-~·, 

120 t .n ario Department of Agriculture, OE· ci_~., P• 200-822. 
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(h) Cattle 

In the choice of factors for cattle, several problems had to 

be faced, most of them arising from the variety of enterprise types 

involving livestock, each with a separate Standard Labour Input factor. 

The main difficulty faced was the variation in labour requirement be­

tween a beef and a dairy enterprise. If the average of two Standard 

Labour factors was taken it would be too high for beef, but too low 

for dairy cattle. Since the majority of cattle in the township are 

associated with dairy enterprises, it was decided to utilise the dairy 

standard factor of 92 hours per head per year. 

The source for this factor was the Farm Budget Reference Manual 

of the United States Department of Agriculture, adapted to suit Ontario 

conditions by the Ontario Department of Agriculture. 13 

(i) Vegetables 

The factor for Vegetable crops was derived from studies under­

taken by the Ontario Department of Agriculture in various areas of 

the Province. 

6.5 The Labour Efficiency Index 

Once standard labour requirements had been calculated for the 

farm groups in the township, the Labour Efficiency Index was computed 

by dividing the 1961 Labour input allocation by the group's Standard 

Labour Requirement expressed in Standard Man-Hours: 

Labour Efficiency Total hours worked on the holding in 1961 
Index = Sum of Standard Labour Input factors for 

th~ holding 

l30ntario Department of Agriculture, op. cit., p. 823. 

http:Agriculture.13
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Optimum labour allocation produced an index of l.OO. 

Holdings characterised by under-employment have indices greater 

than l.OO, and holdings overemployed less than 1.00 

Assumptions 

The calculation of the Labour Efficiency Index in the manner 

described above involved the use of several limiting assumptions. 

(1) 	 All labour inputs, regardless of type of supplier, are 


assumed to be homogeneous. 


(2) 	 Standard Labour Input factors are assumed to be realistic 

in terms of the conditions existing in the area. 

(3) 	 Production methods are assumed to be similar on all farm 

groups in the study area. 

(4) 	 Output per acre will be uniform under standard conditions 

on all farms in the study area. 

6.6 	 Spatial Analysis of Labour Efficienc~ 

The spatial distribution of Labour Efficiency Indices for 

farm groups in North Grimsby Township is shown in Figure 16. 

An attempt was made to determine regional and local trends 

in the Labour Efficiency Index by means of trend surface analysis of 

degrees one through three, but no surface significant at the 5% level 

could be fitted. The indications are that at this scale of analysis, 

spatial variations in Labour Efficiency Indices are complex. 

Despite the inability to fit a surface to the data, spatial 

analysis of general trends was possible. This was accomplished by 

sorting farm groups into holdings that: 
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(a) appear to be relatively efficient in .their use of the labour 

input. 

(b) show signs of under-employment of the labour input. 

(c) show signs of over-employment of the labour input. 

The definition of under-employment utilised in this study is 

that adopted by Guither14 in his study of farm operations in Illinois. 

Guither regarded as underemployed, farms whose labour input 

showed a level of employment less than 30%. Converting this level 

-
for use with the Labour Efficiency Index, underemployment may be 

defined as holdings whose Labour Efficiency Index exceeds 1.20. 

No examination is made by Guither of the problem of over-

employment. It was therefore decided to adopt a similar margin as 

that defined for underemployment. Hence farm groups with Labour 

Efficiency Indices less than o.8 are regarded as overemployed? It 

could be argued that farms with Labour Efficiency Indices lower than 

this limit are merely more efficient in their use of the labour input. 

The limit as defined above will most likely include some of these 

superefficient holdings, but will also include holdings where an 

attempt is being made to operate an enterprise with a labour input 

that is too low in comparison to normal requirements, with a resultant 

loss of production. 

The distribution of overemployed and underemployed holdings 

in the township is shown in Figure 17. 

Underemployment seems to be the general trend in the town­

ship, especially to the south of the Niagara escarpment in the area 

!"1 
14

'-iui'ther, RD•• , op. cit., p. 567. 



NORTH GRIMSBY TOWNSHIP 

FARM GROUPS OVER EM PLOYEDtEE UNDEREMPLOYMENT AND OVEREMPLOYMENT 1961 

. FARM GROUPS UNDEREMPLOYEDD~ SCALE ONE INCH TO ONE MILE 

D FARM GROUPS WITH AN L.E.1. OF 0.80 TO 1.20 

Fig. 17 



113 

of General and Mixed farming. Fifty-five percent of the 94 groups 

in the township are underemployed. This compares with forty-five 

percent of the sample of holdings examined by Guither in Illinois. 

The majority of Guither's underemployed holdings were grain farms 

where overemployment could be attributed to lack of agricultural 

activity in the winter months. The seasonal employment pattern is 

even more marked in North Grimsby Township with the high proportion 

of tree-fruit farms, coupled with the low mean acreage of holdings. 

Holdings showing characteristics of overemployment are widely 

scattered in the township, but generally coincide with areas of 

General holdings. Overemployrnent is present on 12 farm groups 

representing twelve percent of the holdings in the township. 

Farm groups with an optimum labour input are concentrated 

in areas where General holdings predominate, especially in the 

General Tree JTruit holdings situated on the heavier soils of the 

Lake Ontario plain, west of the town of Grimsby. 

6.7 Analysis of Labour Efficiency by Farm Type 

1. 	 Township and EnterP.rise - Type Scale 

Labour Efficiency Indices for farm groups at the township 

and enterprise-type scales are shown in Table 19. 

The mean Labour Efficiency Index for all farms examined in 

the township wci.s 1.81. This would indicate that a majority of farm 

holdings in the township are underemployed in terms of their total 

labour input, although the standard deviation of 1.40 indicates con­

siderable variation exists. 
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TABLE 19. 


NOl{TJl GRIMSBY TOHl'lS1ffP AGRICULTURAL LABOlJR EFFIClENCY 

THE TOWNSHIP AND ENTERPRISE TYPE SCALES. 

Ne~m 

T0\-1NSHTP 	 All Farms I.81 

Full time I.88 

Part time I. 68 

SPECIAL I BED All Farms I. 72 

HOLDINGS Full time I. 69 

Part ti 111e I. 76 

GENERAL All Farms I.59 

HOLDIN~S Full t irne . I. 59 

Part t:i.Mc I.55 

HIXED All Farms 2.30 

HOLDINGS Full time 2.83 

Part time 2.03 

H1DEX AT 

S/D 

I.110 

I. 55 

I.07 

I.I7 .. 

0.86 

I. 54 

j. f; I 

I.02 

I.04 

I.00 

2.07 

3.00 

I. 18 
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It would appear from Table 19 that part-time holdings 

are more efficient in their use of the labour input than full-time 

holdings. Part-time farms also show less variation about the mean. 

This would seem to suggest that the part-time operator is more conscious 

of the need for efficient labour organisation although it must be 

remembered that the Census of Agriculture uses a minimum age limit 

when recording details of labour inputs on a farm, and the apparent 

efficiency of part-time holdings could be due in part to an under­

estimation of the labour input by the Census. 

At the enterprise-type scale, General holdings tended to have 

a lower Labour Efficiency Index and less overall variation than the 

more labour intensive specialised holdings. The mixed holding group, 

which were the most extensive in terms of acreage of farm groups in 

the township have the highest Labour Efficiency Index and variation 

about the mean value of any farm group in the township. 

Part-time holdings, with their relatively lower labour input 

requirement and higher level of investment in machinery, possess 

lower mean Labour Efficiency Indices than full-time holdings in the 

General and Mixed farm group, and show less variation about the mean 

value. The exception to this trend are full-time specialised holdings, 

where part-time farms appear relatively less efficient and show con­

siderable variation within the group in comparison·with full-time farms. 

2. Leading Activity Seal~ 

Labour Efficiency Indices for farm groups at the Leading 

Activity scale are shown in Table 20. 
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TABLE 20. 

NORTH GRIMSBY TOWNSHIP AGRIC.ULTTJRAL LABOUR EFFICIEt-:CY INDEX AT 

THE LEADING ACTIVITY SCALE. 

Mean S/D 

TREE FRUITS SpeciaHsed I. 75 I. 18 

(All Farms) Gene.ral I. 37 0.118 

Mixed I.08 0.118 

CATTLE General 2.08 I. 71 

(All F"cirms) Mixed 2.45 I.82 

GRAPES General 2.2I I.03 

(All Farms) Nixed 3.90 2.83 
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The lowest values of the Labour Efficiency Index at this 

scale are found in farm groups with tree fruits as the Leading 

Activity. In this group it is the more diversified enterprise 

types which show the lowest mean value of the Labour Efficiency 

Index and the smallest amount of variation within the group. 

In the case of enterprises dominated by cattle and grapes, 

it is the less diversified holding groups which possess the lowest 

mean value for the Labour Efficiency Index and show less variation 

about the mean value. 



CHAPTER VII 

FACTORS INFLUENCING LABOUR EFFICIENCY 

Previous sections have described the agricultural labour 

input structure in North Grimsby in 1961, at the township, enterprise­

type, and leading activity scales. An attempt has been made to deter­

mine the relative efficiency of the labour input by the construction 

of an Index of Labour Efficiency. The purpose of this chapter is to 

generate and test hypothesised relationships between certain selected 

elements of farm structure, the physical basis of agricultural activities, 

and the labour efficiency index. 

7.1 	 Definition of variables and statement of hyEoJ:..hes~. 

The variables examined in this analysis are those elements of 

the physical environment, of the farm and labour input structure which 

are thought to be related to the Labo¥r Efficiency Index. It is 

thought that these factors will influence the Labour Efficiency Index 

in one of two ways: 

(1) 	 by influencing the quality of the labour input_ 

(2) 	 by influencing the effectiveness of the labour input in the farm 


firm. 


(1) Factors which may influence the quality of the labour input. 

Age 	 of OEerator (x )1 

As a farm operator becomes older, his capacity to perform a 

given unit of work decreases. It is expected that this will result 

118 
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in an increasing length of time being taken over a particular task. 

The operator's functioning as an entrepreneur may also be adversely 

affected with a resultant influence on the utilisation of other input 

factors. It has been demonstrated that the operator supplies a large 

percentage of the total labour input on many of the holdings in the 

township, and consequently it is hypothesized that as the age of 

operator increases the Labour Efficiency Index will increase, i.e., 

the relative efficiency of labour input utilisation will decline. 

Percenta5e of Total Labour Input Supplied by the Farm Operator (x )2

This variable is a measure of the participation of the oper­

ator in the operation of the farm holding and thus indirectly could 

be construed as a measure of farm size. A high level of operator 

participation could indicate overworking of this labour :i.nput com­

ponent. It is proposed that an increased operator participation will 

result in an increase in the Labour Efficiency Index. 

Percentage of Total Labour Input Supplied by Unpaid Labour (x )
3

Unpaid labour is by definition part of the operator's family. 

As such,wide ranges in capacity and motivation towards work can result. 

In addition, much of this labour could be engaged in activities other 

than farm work for a greater part of the day, and undertake farm work 

as a part-time activity. A result of this can be the fragmentation of 

individual operations with a consequent waste of the labour input. 

It is therefore proposed that as the unpaid labour input 

increases, so the Labour Efficiency Index will increase. 
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Percentage of Family Labour Employed on the Holding (x4) 

Family labour is defined as the combination of variables x2 

and x • It is included to investigate the overall influence of the
3

family farm on the Labour Efficiency Index. As has been indicated 

for x and x above, an increasing level of family participation will2 3 
result in an increasing Labour Efficiency Index. 

Percenta~ of Hired Labour Employed on the Holding (x )
5

This input may be expected to be more efficient in the per­

formance of a given task than unpaid labour, by reason of its direct 

economic motivation and less variation in capacity to perform a work. 

Hired labour is usually able to perform a given series of tasks with­

out the fragmentation problems experienced by the unpaid labour input. 

It is therefore proposed that as the percentage of hired labour employed 

on the holding increases, so the Labour Efficiency Index will decrease. 

(2) Factors influencing the effectiveness of a given labour inJ?ut. 

The second group of variables.influence the effectiveness with 

which a given unit of labour may be employed on the farm. The group 

may be divided into (1) elements of farm structure including aspects 

of farm size, the level of mechanisation and the diversity of the farm 

firm and (2) elements of the physical environment in which the farm 

firm is situated and over which the entrepreneur has little or no 

direct control. 

(1) Elements of farm structure 

Direct Measures of Farm Size 

The size of a holding is important in any consideration of 
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ff . . 11abour e iciency. Many enterprises were originally set up under 

economic and technical conditions which no longer apply today. 

The result is that these holdings are often too small to utilise 

modern day techniques to maximu~ efficiency, with the result that 

efficiency of input use may be reduced. Two direct measures of farm 

size are considerede 

Mean Acreage (x6) 

The first is the acreage (x6) which is a physical measure of 

the extent of the land input. It is proposed that as the land input 

increases so the use of more efficient machinery becomes possible, 

with a resultant decrease in the Labour Jt~fficiency Index. 

Value of Capitalization (x )
7

The other measure of farm size is the value of capitalization 

in the form of land, buildings, and machinery, and the best measure 

of the scale of the enterprise. It is hypothesized that as the value 

of capitalization increases, the operator is better able to take 

advantage of the economies of scale, with a consequent decrease in 

the Labour Efficiency Index. 

Mechanization 

The level of mechanization is a direct influence on the rela­

tive efficiency of the labour input. Two measures of the level of 


mechanization are used. 


Machinery/Labour Ratio (x8) 


The first variable is the value of machinery - value of annual 

1Heady, E.O. and Jensen, H., Farm Management Economics (New 
York: Prentice-Hall~ 1954), P• 400. 
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labour input ratio, and is a measure of the substitution of machinery 


for the labour input on the holding. According to Heady and Jensen, 


one method of increasing the efficiency of labour use on the farm is 


to substitute machinery for labour. It is therefore proposed that 


as the machinery/labour ratio increases, the Labour Efficiency Index 


will decrease. 


Machinery/Capital Ratio (x )

9

The second measure of the level of mechanization is the ratio 

of the value of machinery to the total value of land, buildings, and 

machinery. This can be regarded as a measure of the level of mechaniza­

tion in comparison to the scale of the enterprise. 

It is hypothesised that the greater the level of investment in 

machinery compared to total investment, the lower will be the value of 

the Labour Efficiency Index. 

Diversity Index (x )10

The final economic factor examined is the diversity of pro­

duction undertaken on the holding. The more diverse forms of opera­

tion utilise the labour input more efficiently on an annual basis 

than does a holding with a concentrated peak labour demand. It is 

therefore proposed that the Labour Efficiency Index will decline as 

the value of the Diversity Index increases. The Index of Diversity 

is a series of discrete numerals of 1, •••••••• 14 calculated in the 

manner used by Weaver3 in his analysis of crop combinations in the 

U.S. mid-west. The derivation of the index has been described in a 

previous section. 

2Heady, E.O., and Jensen, H., Op. cit., pp. 450-451. 

3weaver, J.C.,"Crop Combinations in the Middle West", 

Geographic Review, XLIV, 2 (1954), p. 175-200. 
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(2) Physical Environment: Soils and Climate 

"I drown in the drumming ploughland, I drag up 
Heel after heel from the swallowing of earth's mouth, 
from clay that clutches my each step to the ankle 
with the habit of dogged grave.11 

4Ted Hughes "The Hawk in the Rain11 • 

Climatic factors and weather conditions affect the date and 

speed of farm operations. They are the factors which determine the 

dates or days upon which it is possible to sow or harvest, to hoe 

or spray. Climatic factors and weather also affect the state of the 

crop, the ability of a machine to work on a crop and the workability 

(trafficability and cultivability) of the soil. It may therefore be 

expected that climate, meteorology and soils have considerable 

influence on the effectiveness of a given labour input. 

Lack of sufficient detailed information prevented the in­

clusion of any climatic or meteorological variables in the analysis. 

It must be assumed for the purposes of this study that homogeneous 

climatic and meteorological conditions exist in all parts of the 

township. This assumption is not strictly valid, since variations 

do occur in climate and weather conditions between the Lake Ontario 

Plain and the area to the south of the escarpment. However, this 

limitation has been partially overcome by using soil drainage character­

istics as a variable. 

Soils 

The importance of soil workability (trafficability and 

cultivability) as a factor in the relative efficiency of farm opera­

4Hughes, T., The Hawk in the Rain, (London: Faber, 1957) 

http:grave.11


6tions has been emphasised by Morris.5 Duckham has indicated that 

soil workability is closely associated with the moisture status of 

the soil. Since homogeneous climatic conditions have been assumed 

in the study area, it is to be expected that an association will 

exist between soil drainage characteristics and the effectiveness 

of the labour input expressed in terms of the Labour Efficiency 

Index. 

(1) Soil Drainage 

Soil types in the township were divided into the four drainage 

classes proposed by Wicklund and Matthews. 7 The drainage classes and 

their component soil types are reproduced in Table 21. The drainage 

class shown for each soil type is made for the soils under present 

drainage conditions. The installation of drains would, in the case 

of many of the clay soils, considerably improve their drainage and 

hence crop yields. 'i1le following relationships between variables and 

the Labour Efficiency Index are proposed. 


Percentage of soils with Good (x ) and Moderate to Good (~12) Draina5e.
11

Well drained soils dry out fast~r after the spring thaw or 

periods of heavy precipitation and tend to be easier to cultivate and 

possess a higher level of trafficability than less well-drained soils. 

It is therefore hypothesized that a negative relationship will exist 

between the Labour Efficiency Index and the percentage of soils in 

the Good (x ) and Moderate to.Good (x ) category.
11 12

~orris, S.T., "Tractor operating costs on a sample of farms in 
South-West England". Rep. 121, DeEt• Agric. Econ. Universit~ of Bristol,1961. 

6Duckham, A.N., "The Farming Year", (London: Chatto and Windus, 
1963), p. 186. 

7wicklund, R.E.s and Matthews, B.C., 1963. '~he Soil Survey of 
Lincoln County", Report No. 34 of the Ontario Soil Survey. (Ottawa: 
Canada Department of Agriculture). 
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SOIL DRAINAGE CLASSES-.-------· 

(I) 	GOOD 

Grimsby Sandy Loam 

Grimsby Fine Sandy Loam 

(2) 	MODERATE TO GOOD 

Oneida Loam 

Smithville Loam 

Smithville Silt Loam · 

Smithville Silty Clay Loam 

(3) 	IMPERFECT 

Chinguacousy Clay Loam 

Haldimand Clay Loam 

Haldimand Silty Clay Loam 

Hald imand Silt Loam 

Trafalgar Silty Clay Loam 

Vineland Sandy Loam 

Vineland Fine Sandy Loam 

·Winona 	Sandy Loam 

Winona Fine Sandy Loam 

Farmingtcin Clay Loam 

(4) 	POOR 

Jeddo Clay Loam 

Jeddo Storiy Loam 

Lincoln Clay 

Morley Silty Clay Loam 

TABLE 21. 
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Percentage of soils with Im:eerfect (x ) and Poor (x ) Drainage
13 14

Characteristics. 

Poor soil drainage delays farming operations by making the 

soil more difficult to cultivate. It is therefore proposed that a 

positive relationship will exist between the percentage of poorly 

drained soils and the Labour Efficiency Index. 

(2) Soil texture 

In addition to the testing of the hypothesized relationships 

between soil drainage characteristics and the Labour Efficiency Index, 

it was decided to supplement the soil drainage tests with an analysis 

of the influence of soil texture on the L.E.I. Soil types were 

divided into eight textural classes based on the official classification 

of soil texture of the United States Department of Agriculture. The 

textural groups and their component soil types are shown in Table 22. 

Analysis of the textural classes was performed in a slightly different 

manner than that adopted for farm structure and soil drainage. The 

complexity of the textural groupings and the wide variations in farm 

enterprise types in the township prevented the formulation of specific 

hypothesized relationships. The variables were tested for significant 

association with the Labour Efficiency Index with no prior assumption 

of the form or existence of any type of relationship and the results 

used to supplement the analysis of the influence of soil drainage 

conditions. 

7.2 Method of Analysis. 

The Pearson Product-moment Correlation Coefficient (r) was 

used to test the hypotheses at each scale of analysis. The statistic 
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SOIL TEXTURE CLASSES 

STONY LOAM~ 

Jeddo Stony Loam 

SANDY LOAMS (IO) 

Grimsby Sandy Loam 

Vineland Sandy Loam 

Winona Sandy Loam 

FINE SANDY LOAMS (II) 

Grimsby Fine Sandy Loam 

Vineland Fine Sandy Loam 

Winona Fine Sandy Loam 

LOAMS (13) 

Oneida Loam 

Smithville Loam 

SILT LOAM (I4) 

Haldimand Silt Loam 

Smithville Silt Loam 

SILTY CLAY LOAMS (i7) 

Haldimand Silty Clay Loam 

Smithville Silty Clay Loam 

Trafalgar Silty Clay Loam 

Morley Silty Clay Loam 

TABLE 22. 
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TABLE 22. Contd. 

CLAY LOA11 (18) 

Chinguacousy Cl~y Loam 

Jeddo Clay Loam 

Haldimand Clay Loam 

Farmington Clay Loam 

CLAY (21) 

Lincoln Clay 
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'is the most widely used measure of the strength of a linear relation­

8ship between two variables.

It can be argued that non-linear relationships are as probable 

as linear ones, for some of the'variables defined, but, as Found9 

stated in his analysis of the relationship of certain elements of 

farm structure to output per unit area, the proposal of more rigorous 

mathematical relationships is impossible because of insufficient 

theoretical knowledge. 

FreundlO has pointed out that: 

"Linear relationships are important not only 
because there exist many relationships that are 
~ctually of this form but also because they often 
provide close approximations (at least within a 
given range of interest) to relationships which 
would otherwise be difficult to describe in 
mathematical terms." 

The measure is purely statistical in that no assumptions are 

made that variable x controls variable y. According to Krumbein and 

Greybill: 11 

"Any such interpretation is purely substantive 
and must be evaluated in terms of the problem 
at hand11 • 

The Product Moment Correlation Coefficient 

The formula used in calculating the Product-moment correlation 

coefficient is given below: 

8 
Freund, J.E., Modern Elementary Statistics 

9Found, w.c., "A Multivariate Analysis of Farm Output in 
Selected Land-Reform Areas of Jamaica11 , Canadian Geographer, XII 1, 
(1968), P• 45. 

10Freund, J.E., Op. cit., p. 332. 

11Krumbein, w.c., and Greybillt F.A., Statistical Models in 
Geology, (New York: McGraw-Hill, 1965), P• 238. 
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r n( xy) - ( x). (y)= 
/n( x2 )- ( x2) 2 ./n..-C-y_2_)--(-y-) -2 

x and y are the two variables 

n is the number of observations 

The statistic r indicates the goodness of fit of a line 

fitted by the method of least squares. In turn, this indicates the 

existence of a linear relationship between x and y. If r is close 

to o.o, the fit is poor, whereas a value of ! 1.0 is indicative of a 

strong positive (+) or negative (-) linear relationship. 

Significance of the Correlation Coefficient 

The significance of the correlation coefficient is evaluated 

by means of the t distribution, using the formula: 

t = r.~ 
21-r 

Where n =number of pairs of data studied, and where the degrees of 

freedom are (n-2). The test assumes that the population from which 

the sample is taken is normally distributed. 

Assumptions 

The use of the product-moment correlation coefficient involves 

12the making certain assumptions about the population from which the 

observations are drawn. 

Firstly, it is assumed that the relationship between two 

variables is linear. This point has been examined in a previous 

section. Using a linear approximation to a function that is not 

12sterling, T.D., and Pollack, S.V., Introduction to Statistical 
Data Processi.Efi, (Englewood Cliffs, N.J.: Prentice-Hall Inc., 1968)p, 41Lf. 
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linear will result in errors of estimate that will be increasingly 

larger in relation to the degree with which the true function departs 

from a straight line. One result of this is that the correlation 

coefficient is usually an underestimate of the true correlation that 

holds between two variables, rather than an overestimate. 

The second assumption made is that the distribution of each 

variable is normal and that their joint distribution is normal. In 

the case of the distribution of the variables used in this analysis, 

many of the distributions were found to approximate the normal. 

Variables whose distribution was not approximately normal were trans­

formed. The transformation used for each variable is indicated in 

the table of results. 

7.3 Results of the Analysis. 

The hypotheses outlined in the previous section were tested 

at the township, enterprise type and leading activity scales. Testing 

of the hypotheses on full-time and part-time holdings at the latter 

scale was not possible because of lack of sufficient observations. 

The correlation coefficients and names of variables found 

significantly associated with the Labour Efficiency Index at each 

level of analysis are listed in Tables 23 to 26. 

It is evident from the results that neither one nor all the· 

hypotheses are upheld at all levels of analysis. Each particular 

level of analysis appears unique with respect to the relationships 

between the Labour Efficiency Index and the various independent 

variables. It would appear therefore that the existence of the 
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TABLE 23. 


FACT.ORS ASSOCIATED WITH THE LABOUR EFFICIENCY INDEX - TQ\.Jl\SlIIP SCALE 

AU, FARHS 

Number of Observations 9(1 Significance at the . 0. 05 Level : ±0. 205 

FACTOR r 
2 

r 

Percentage of Family Labour (sqrt) 0.396 15.7% 


Percentage of Unpaid Labour (lor,) 0.368 13.5% 


Total Capital Value (log) - 0.422 17.8% 

Percentage of Hireu Labour(log) - o. 396 15. n 
Machinery / Labour Ratio -0.264 7.0% 

FULL Tnm FARMS 

Number of Observations 39 Significance at the 0.05 Level ±0.325 
2

FACTOR 	 r r 

Percentage of Family Labour (sqrt) 0.1130 18. 5% 

Percentage of Unpaid Labour (log) 0.427 18.2% 

Total c.apital Value (log) -0.475 22 ..6% 

Machinery / l,abour Ratio -o. 454 20.6% 

Percentage of Hired Labour (log) -0. 430 18.5% 

PART TIME FAR.l1S 

Nu1nber of Observations 55 Significance at the O. 05 Level 	±O. 273 
2

FACTOR 	 r r 

Percentage of Family Labour (sqrt) 0.390 15. 4;~ 

Percentage of Unpaid Labour (log) 0.344 II, 8% 

Total Capital Valu.e (log) -0.4!10 19.2% 

Percentage of Hired Labour (log) -0.390 15.11% 
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TABLE 24. 
I ­

FACTORS ASSOCIATED HITH THE LABOUR EFFICIENCY INDEX -ENTERPRISE TYPE SCALE 

SPECIALISED HOLDINGS 

ALL FARNS 

Number of Obsrevations Significance at the 0.05 level :±~.370 

PACTOR r 
2 

r 

Size of Farmiin Acres - 0.5li2 29.4% 

Total Capital Value - 0.477 22.8% 

FULL Tnm FARMS 

Number of Observations 20 Significance ~t the 0.05 level:±0.444 

FACTOR 

Percentage of Operators Labour 0.571 32. 6~~ 

Size of Farm in Acres - 0.653 42.6% 

PART TIME FARHS 

Number of Observations :14 Significance at the O. 05 level± 0.532 

Percentage of Unpaid Labour o. 727 52.9% 

Total Capital Value - o.535 28.6% 



TABLE 25. 

FACTORS ASSOCIATED WITH THE LABOUR EFFICIENCY INDEX :... ENTERPRISE TYPE SCALE 

GENERAL HOLDINGS 

ALL FARMS 

Number of Observations :37 Significance at the 0.05 level : ±0.330 

FACTOR r 2 r 

Percentage of Unpaid Labour 0.577 33.3% 

Percentage of Family Labour 0.405 16.4% 

Percentage of Ilired Labour - 0,405 

FULL THIE FAPJ.IS 

Number of Observations 23 Significan~e at the 0.05 level: 0.41] 

FACTOR 

Percentage of Unpaid Labour 0.630 39.7% 

Machinery/Caipal Ratio :._ 0.480 23.m~ 

PART TIHE FARHS 

Number of Observations :14 Signi.ficance at the 0, 05 level: ±0, 532 

No Factors significant 
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TABLE 26. 

FACTORS ASSOCIATED WITH THE LABOUR EFFICIENCY INDEX - ENTERPHISE TYPE SCALE 

MIXED HOLDINGS 

ALL FARHS 

Number of Observations :32 Significance at the 0.05 level ±.0.430 

FACTOR r 
2 

r 

Total Capital Value -.o. 486 23.6% 

Size of Farm in Acres - 0.1145 I9.8% 

FULL'fTIHE FARMS 

Number of Observations: 20 Significance at the 0.05 level 0,632 

FACTOR 

Si.ze of Farm in Acres - o.6li9. 

PART TINE ·FAru.IS 

Number of Observations: 13 Significance at the.0,05 lcvcl±0.553 


FACTOR 


~crccntage.of Family Labour 0.597 35.6% 


Percentace of Hired Labour - 0,597 35. 6~~ 


Machinery Labour Ratio - 0.584 34.1% 

Machinery Capital Ratio -0.551 30.4% 

http:crccntage.of


hypothesized relationships is dependent on various complex local 

interrelationships. A degree of intercorrelation occurs between the 

various independent variables defined, but it occurs in various ways 

at each level. 

(a) 	Labour Input and Farm-firm Structure 

The hypothesized relationships most consistently related to 

the Labour Efficiency Index are the positive linear relationship pro­

posed with the percentage of unpaid labour (x ) and the value of land,
3

buildings and machinery (x ). The former hypothesis is upheld mainly7
in part-time and labour intensive operations, whereas the latter is 

upheld in General and associated farm groups where relatively ex­

tensive operations are undertaken using large amounts of capital. 

The hypothesized positive relationship between the percentage 

of family labour (x4) and the Labour Efficiency Index was upheld in 

five farm groups. Farms relying on the family for the bulk of their 

labour will be small operations, unable in many cases to take advant­

age of modern economies of scale. 

The expected negative relationship between the percentage of 

hired labour employed and the Labour Efficiency Index was upheld on 

five farm-types. It is interesting to note that the hypothesis was 

not confirmed on small, intensive farm types with a concentrated 

peak labour demand. The proposed negative relationship between the 

size of holding in acres (x ) and the Labour Efficiency Index was6

upheld on only four farm types. It should be noted that this hypo­

thesis 	was upheld largely on full-time and specialised holdings, an 
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TABLE 27. 

FACTORS ASSOCIATED \JITH THE LABOUR EFFICIENCY nmEX - LEADING ACTIVITY SCALE 

TREE FRUITS 

SPECIALISED 

Number of Observations:33 Significance at the 0. 05 level : ±0. 31~ 9 

FACTOR r 
2 

r 

Size of Fa11a in Acres - 0. 588 . 34. 6% 

Total Capital Value - 0. 562 31.6% 

. GENEP~L 

Number of Observations: 20 Significance at the ·o.os level : ±0.444 

FACTOR 

Machinery J,ahour Ratio 19.8% 

MIXED 

l~umber of Observations: 9 Sign:i.f:icance at the 0.05 level ±0.666 

FACTOR 


Percentage of Unpaid Labour 0.627 39. 3% 


Machinery Capital Ratio -o. 796 63.4% 




138 

TABLE 28. 

FACTORS ASSOCIA'fED UITll THE LABOUR EFFICIENCY INDEX - LEADil:G ACTIVITY SCALE 

CATTLE 

GENERAL 

Number of Observations :7 Significance at the 0.05 level ± 0.754 
2FACTOR r r 

Percentage of Family Labour 0.816 66,6% 

Percentage of Unpaid Labour 0.810 65.6% 

Percentar.;e of Hired Labour - o. 816 66.6% 

MIXED 

Number of Observations 8 Significance at the 0.05 level ±0. 708 

Total Capital Value - o. 780 60.8% 



139 

TABLE 29. 

FACTORS ASSOCIATED \HTJI THE LAnOlm. EFFICIENCY INDEX AT THE LEADING ACTIVITY 

SCALE - GP.APES 

·GENERAL 

Number of Observations 6 Significance at the 0.05 level± O. 8II 

FACTOR r 
2 

r 

Percentage of Unpaid Labour ·0.840 70.6% 

MIXED 

Number of Observations 6 SigniHccmce at the 0.05 level ±0.8II 

FACTOR 

Percentage of Unpaid Labour 0.802 64.3% 

. I 



8

indication that many of these holdings are too small to fully utilise 

their current resource inputs. 

The negative relationship between the machinery labour ratio 

(x ) and the Labour Efficiency lndex is upheld on three farm types. 

The relationship was confined to•the larger mixed and general holdings 

with no extensive use of manual labour during the picking season. 

The hypothesized negative relationship between the Efficiency Index 

and the machinery capital ratio was significant on the same farm types. 

The positive linear relationship between the Labour Efficiency Index 

and the percentage of operator's labour was upheld only on one farm 

type, the small full-time specialised holdings. 

The proposed negative relationship between the Diversity Index 

and the Labour Efficiency Index was rejected at all levels of analysis. 

This is significant, since farm management workers often advise a 

higher level of diversification in order to utilise resources more 

fully on an annual basis. 

(b) Physical Variables: Soils 

Physical variables showing significant association with the 

Labour Efficiency Index (L.E.I.) are shown in Tables 30 to 32. 

Soil Drainage 

Few of the normative hypothesized relationships proposed con­

cerning the association between the soil drainage characteristics and 

the Labour Efficiency Index were upheld by the analysis. 

At the township scale on full-time farms, the positive relation­

ship between the poorly drained soils (x14) and the L.E.I. was upheld, 
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TABLE 30. 

PHYSICAL FACTORS ASSOCIATED WITH TllE LABOUR EFFICIENCY INDEX 

TOWNSHIP SCALE 

ALL FARMS 

Number of Observations Significance at the O. 05% level ± O. 21 

Variable r 
2 

r 

Percentage of Clay Soils 0.31 9.61% 

FULL TIME FARMS 

Number of Observations . 46 Significance at the 0.05% level ±0.32 

Variable r 
2 

r 

Percentage of Clay Soils 0.44 19.2% 

Percentage of Fine Sandy Loam Soils 0.33 10.8% ...... 

Percentage of Poorly Drained Soils -0.38 14.11% 
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TABLE. 31. 


PHYSICAL FACTORS ASSOCI_f\.TED WITH_1'_HE LABOUR EFFICIENCY INDEX 

ENTERPRISE TYPE SCALE 
---~--------

SPECIALISED FARMS - ALL FAR.HS 

Number of Observations 3I Significance at the O. 05% level +0.35 

2Variable r r 

Percentage of Soils with Good Drainage 0.45 

GENERAL FARMS - FULL TIME 

Number of Observations 23 Significance at the 0.05 level + 0.44 

Percentage of Soils with Moderate 
to Good Drainage 0.48 23. 0% . 

MIXED FARMS - ALL FARMS 

Number of Observations 22 Significance at the 0.05 level± 0.46 

2
Variable r r 

P.ercentage of Soils with Imperfect Drainage 0.49 24.0% 
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TABLE 32. 

PHYSICAL FACTORS ASSOCIATED WITH THE LABOUR EFFICIENCY INDEX. 

' . 
LEADING ACTIVITY SCALE 

TREE FRUITS - SPECIALISED 

Number of Observations 30 Significance at the 0.05 level +0.38 

2Variable r r 


Percentage of Soils with Good Drainage 0.46 2I. I% 


Note 


No other factor~ were found significant at the 0.05 level. 
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but the relationship of the percentaee of imperfectly-drained 

soils (x ) to the Labour Efficiency Index was shown to be negative
13

rather than positive. 

The results of the analysis at the Enterprise and Leading 

Activity Scales all showed variables significantly associated with 

the Labour Efficiency Index in a manner contrary to that hypothesized. 

Soils in the well-drained category were positively associated with 

the Index on specialised, General full-time and farms with Tree Fruits 

as the leading activity. On mixed farms imperfect drainage was nega­


tively associated with the Labour Efficiency Index. 


Soil Texture 


Significant associations between soil texture and the L.E.I. 

were obtained only at the township level. The percentage of clay 

soils was positively associated with the L.E.I. on "all farms" in 

the township and on "full-time" farms, a result which confirms the 

hypothesized positive relationship obtained between poorly-drained 

soils and the L.E.I. The percentage of fine sandy loam soils is also 

shown to be positively associated with the L.E.I. at this level of 

analysis. The result in the case of the latter variable would appear 

anomalous since a majority of these soil types fall within the imperfectly­

drained soil category shown to be negatively associated with the Labour 

Efficiency Index. 

The results of the analysis tend to confirm the overall 

importance of the type of labour input and size of enterprise in the 

determination of the relative efficiency of the labour input structure 

at all levels in the township. Soil workability would seem to be 
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important only at the township scale where poorly-drained clay soils 

are a definite hindrance to the efficient operation of the farm 

holding. 



CHAPTER VIII 

SUMMARY AND CONCLUSIONS 

8.1 	 Summary. 

The main objectives of the study were: 

(a) to determine and describe spatial trends in the structure of the 

agricultural labour force. 

(b) to determine the relative efficiency of the agricultural labour 

input by the construction of a Labour Efficiency Index for farm enter­

prise types in the study area. 

(c) to test certain normative hypothesized rlationships between the 

Labour Efficiency Index and selected elements of the farm structure 

and physical environment. 

Information on farm structure in North Grimsby was obtained 

from the Canada Census of Agriculture taken in 1961. In order to 

maintain the anonymity of individual census returns, it was necessary 

to group farms on the basis of size of holding, defined in terms of 

acreage and proximity of location. 

To identify the main types of farm enterprise in the township, 

crop acreages and livestock numbers were reduced to the common denomin­

ator of Standard Labour Inputs expressed in Man-Hours. Conversion 

factors were obtained from the Ontario Department of Agriculture, and 

are those in current use by extension workers. 

The main farm-types in the township were delineated on the 

basis of the percentage of the total labour input allocated to each 

146 
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component activity undertaken on the farm. Three main enterprise­

types were delineated: 

(1) 	Specialised holdings, with over 75% of total labour input in one 

activity. 

(2) 	General holdings, with between 50% and 75% of total labour input 

allocated to one activity. 

(3) 	Mixed holdings, with not more than 50% of the total labour input 

in any single activity. 

Enterprise types as defined above, were further subdivided 

according to the leading agricultural activity. Limitations imposed 

by the data prevented detailed analysis beyond the three main agri­

cultural activities of Tree fruits, Grapes and Cattle. 

Analysis of farm structure was conducted at three scales: 

(1) 	Township 

(2) 	Enterprise-type 

(3) Leading Activity 

In addition, distinction was made within each of the first two scales 

between full-time and part-time holdings. Part-time holdings were 

defined as farm groups where the operator was employed at farm or 

non-farm work off the holding for more than one hundred days per year. 

The economic structure of the farm groups was examined under 

three main headings (a) farm size, measured in terms of acreage and 

total capital investment; (b) mechanization (c) productivity. 

Farms in the township tended to be smaller than similar 

holdings in adjacent counties. In particular, the holdings special­

ising in tree fruits were found to possess significantly smaller 
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mean acreages •. The total value of land, buildings and machinery on 

farm holdings in the township was larger than on similar holdings 

in other areas of Lincoln County. This was thought to be the result 

of a combination of first rate physical conditions for the growth of 

tree fruits and land-use competition from non-agricultural land uses. 

Specialised holdings were found to have the smallest mean acreage of 

any farm group in township, although they possessed the highest total 

values of land, buildings and machinery. Specialised holdings also 

had the highest machinery-labour ratio of all farms examined, despite 

the reliance of this type of enterprise on the extensive use of manual 

labour for harvesting. The more extensive Mixed holdings possessed 

the highest amount of machinery in comparison with their total capital­

isation, although the latter figure was much below other enterprise 

types in the township. 

Evidence of increased machinery-labour substitution was en­

countered on part-time holdings although this could possibly be 

attributed to an underestimation of the unpaid labour input. 

Productivity per acre was highest on the intensive specialised 

holdings and lowest on the more extensive mixed farms. In terms of 

the productivity of capital, both general and mixed show returns over 

20% whilst the low returns on specialised holdings could be the result 

of the high initial investment involved in the operation of these 

holdings. 

The structure of the agricultural labour input in the township 

during 1961 was examined at the toivnship, enterprise-type and leading 

activity scales. Labour input statistics were derived from the Census 
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of Agriculture .and converted to Standard Man-Hours using conversion 

factors supplied by the Canada Deoartment of Labour. 

Examination was made, not only of the total labour input for 

each farm group, but also of th~ component structure of the labour 

input including the percentage of operators labour, the percentage 

of hired labour and the percentage of unpaid labour. In addition, an 

analysis was made of the average age of the farm operator, since this 

has been shown to influence attitudes and work capability. 

General trends and local components of the spatial distribution 

of the component labour types were examined at the township level by 

means of trend surface analysis. Fitted surfaces indicated a general 

trend for operator participation to be greatest in areas of Mixed 

holdings and in areas dominated by Specialised and General tree fruit 

farms. Positive residuals indicated a local trend towards increased 

operator participation in Specialised tree fruits and in areas where 

Mixed cattles enterprises were dominant. '.I'he percentage of paid labour 

was greatest in areas dominated by General holdings and positive resi­

duals were found where this enterprise type coincided with the lighter 

and more easily tillable soils. The Unpaid Labour surface indicated 

a maximum coinciding with mixed and General tree fruit dominated areas. 

Positive residuals indicated an even greater reliance on unpaid labour 

on the heavier clay soils and in the area around the Town of Grimsby. 

Further detailed analysis of labour force structure was under­

taken at the enterprise-type and leading activity levels. Mixed holdings 

had the lowest mean age of operator and the highest level of family par­

ticipation. Specialised holdings were the most intensive farm group in 
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terms of labour inputs per acre. Family participation was found to 

be lower on specialised holdings than on the larger, but less in­

tensive, mixed farms. General holdings were both extensive in 

acreage and intensive in their ~se of labour. 

Part-time holdings were found to have a lower total labour 

input than full-time farms. This could result, not only from their 

smaller acreage, but also because of the possibility of machinery­

labour substitution in order to maximise production from a reduced 

labour input. An alternative explanation of the high level of the 

machinery-labour ratio on these farms is the possibility of an under­

estimate by the Census of the unpaid labour input. 

The relative efficiency of agricultural labour use was 

determined by comparing the total farm labour input in Man-Hours to 

the Standard Labour Hequirement of the holding, calculated from 

Standard Labour input factors supplied by the Ontario Department of 

Agriculture. The result was expressed in the form of a Labour 

Efficiency Index for each farm-group. An attempt was made to analyse 

the spatial distribution of Labour Efficiency in the Township, by 

means of trend surface analysis. No surface significant at the 0.05 

level could be fitted. 

Distinction was made, however, between farm groups that were 

underemployed, i.e. utilised more labour than the Standard Labour 

Requirement, and overemployed holdings where the standard labour 

requirement exceeded the labour input on the holding. Underemploy­

ment appeared to be a general trend in the Township, especially in 

the General and Mixed farming area to the south of the Niagara 
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Escarpment. Evidence of overemployment was found on twelve farm 

groups mostly in areas dominated by general holdings, although this 

could be taken as evidence of above average efficiency. 

Farm groups with optimum labour inputs were concentrated in 

areas where general farms predominate, especially on the heavier 

soils of the Lake Ontario plain, west of the town of Grimsby. 

Part-time holdings had, in general, lower labour efficiency 

indices than their full-time counterparts, although this could be 

the result of an underestimation on the part of the census of the 

unpaid labour input. 

Finally, it was proposed, mainly on the basis of previous 

works, that particular linear relationships existed between the Labour 

Efficiency Index and elements of farm structure and the physical en­

vironment. The variables examined relate to the component structure 

of the farm labour input, the degree of mechanisation, the size of 

the farm operation, the diversity of the enterprise and the workability 

of the soil expressed in terms of drainage characteristics and soil 

texture. Climatic variables were not examined because of a lack of 

suitable data. 

The hypotheses were tested by means of the Pearson Product­

Momen t Correlation Coefficient, and hypotheses rejected if results 

fell below the 0.05 significance level, or if the relationship 

indicated by the correlation coefficient was contrary to that hypo­

thesized. 

The results of the analysis indicated that none of the original 

hypotheses were universally applicable to farm types in the township. 
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The analysis tended to confirm the overall importance of the type 

of labour input and size of enterprise in the determination of the 

relative efficiency of the labour input at all levels of analysis. 

Soil workability appeared to be.important only at the township scale, 

where poorly drained soils proved to be a definite hindrance to the 

efficient operation of the farm holding. 

8.2 	 Conclusions. 

"It is too often forgotten that geographical 
studies are not descriptions of the real world, 
but rather perceptions passed through the double 
filter of the author's mind and his av~ilable 
tools of argument and representation". 

The study has demonstrated that predicted normative hypo­

thesized relationships exist at most levels of analysis between the 

Labour Efficiency Index, the component structure of the labour input, 

the size of the farm firm measured in terms of capitalisation or 

acreage, and level of mechanisation. Of the variables described 

above, the component structure of the labour input, in the form of 

the percentages of Unpaid and family labour and measures of farm size 

were significant at almost all levels of analysis, the level of sub­

stitution of machinery for labour appeared to be of secondary ).mportance. 

The hypothesized relationships between the Labour Efficiency Index and 

the percentages of clay and poorly drained soils were the only predicted 

physical hypotheses upheld. 

Rejection of hypothesized relationships in this analysis could 

be the result of three possible causes. 

1Curry, L., "Climatic change as a Random Series". Annals of 
the Association of American Geographers, 52. (1962), p. 21. 
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(1) 	the hypothesized relationship is not valid in the study area. 

(2) 	the size of the sample population on which the analysis is based 

is too small to allow meaningful testing of the hypotheses. 

(3) 	 the use of grouped Census Statistics as the main data source has 

obliterated the trend being examined. 

Two of the economic variables were rejected at all levels of analysis. 

No significant association was obtained between the Labour Efficiency 

Index, the age of farm operator and the diversity of the farm enter­

prise. In the case of the age of the operator, it is likely that the 

grouping of farms necessitated by the use of Census of Agriculture 

Data has sufficiently diluted the variable to prevent analysis of its 

true significance. Diversification of the farm enterprise has long 

been regarded as a method of increasing labour input efficiency. It 

is therefore surprising to find that this variable was not significant 

at any level of the analysis. Two possibilities exist, either grouping 

of farms has obliterated the effects of this variable, or it is not 

valid in the study area. The problem can only be resolved by an 

analysis of individual farm firms using non-grouped data. 

In addition to the outright rejection of hypotheses, a number 

of physical variables were shown to be significantly associated with 

the Labour Efficiency Index in a manner contrary to that predicted. 

The percentages of well drained soil groups were shown to be positively 

associated with the Labour Efficiency Index at the Enterprise-type 

level, instead of the predicted negative association. In the case of 

these variables it is possible that the normative hypothesis, as 

proposed, is not correct, for the results suggest that more care is 

taken in the cultivation of the better soils in the area. 



The general failure of the physical variables to show signi­

ficant associations at the lower levels of analysis could result from 

the limited number of observations on which the hypotheses were tested. 

It must be noted, however, that·enterprise-types at these levels are 

each located on similar soil types, with the result that inter enter­

prise-type variations are more likely than intra-group differences. 

The validation of many of the normative hypotheses at various 

levels of the analysis leads to the conclusion that the Labour Efficiency 

Index adopted for the study is adequate for the examination of factors 

influencing the relative efficiency of the farm labour input in a multi­

enterprise environment. There are indications, however, that the use 

of grouped census data is not entirely satisfactory as a basis for a 

study of this nature. Variables showing considerable variability within 

the farm groups, eg. age of operator and diversity of enterprise, were 

not found significantly associated with the Labour Efficiency Index at 

any level of analysis, whereas hypotheses involving factors with a 

lesser degree of intra-group variability were upheld. It is likely 

that the use of grouped census data with a high degree of intra-group 

variability, dilutes the data sufficiently to prevent the true signi­

ficance of the variable from being discerned. Some form of grouping 

is unavoidable when using Canadian census of agriculture data, and 

therefore it is recommended that data from individual farm firms be 

used in any detailed analysis of labour input at the micro scale. 
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APPENDIX 1 

DEFINITION OF CENSUS TERMS USED IN THE STUDY 

DEFINITION OF A FARM. 

In the 1961 Census, a farm is defined as an agricultural 

holding of one acre or more with sales of agricultural products 

during the past twelve months of $50 or more. 

The holding may consist of a single tract of land or of a 

number of separate tracts held under the same or different tenures, 

and operated as a single unit. Where the farm was made up of several 

parts located in different municipalities, the 1961 census reported 

the complete farm as one unit in the municipality where the head­

quarters was located. 

FARM OPERATOR. 

This term is used to designate the person who is directly 

responsible for the agricultural operations of the farm, whether as 

owner, tennant or hired manager. As only one operator was listed for 

each farm, the number of farm operators is the same as the number of 

farms. If the farm is operated as a partnership only one partner is 

considered as the farm operator. 

FARM VALUES. 

This is the value of the farm capital; land and buildings, 

machinery and equipment (including automobiles), and livestock and 

poultry. The value reported was to be an estimate of market value, 

not the original, replacement or assessed value. 



The value of land and buildings was to be the value of the 

property when used for agricultural purposes. 

The value to be reported for farm machinery was the present 

market value -- that is, the ~mount for which machinery and equipment 

would sell if there were a willing buyer and a willing seller and 

not a forced sale. The original or replacement value was not to be 

reported unless it conformed to the market value. 

The total value of farm machinery and equipment includes the 

value of items not reported separately as well as the value of the 

machines which are reported separately. 

FARM MACHINERY AND EQUIPMENT 

The number and value was to be reported for farm machines on 

the farm at the census date, regardless of whether the machines were 

owned by the operator or not. Old machines not longer in use were 

not to be reported. Equipment owned in partnership was to be reported 

on the farm where it was located as of the census date. 

AGRICULTUHAL LABOUR 

Number of weeks of agricultural labour for persons 15 yrs. 

of age and older was collected for male and female workers and for 

paid workers and unpaid family workers. 

Any person doing farm work on the farm for wages, salary, 

commission, or piece rate or labour contract basis was reported as 

paid labour. This included paid managers and members of the oper­

atots family receiving regular or specified cash wages. 

Members of the operator's family who did agricultural work 

or chores full time or part-time on the farm, but did not receive 

specified cash wages were reported as unpaid family labour. 
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FARM EXPENDI'l1URES 

Specified farm expenditures, whether paid by cash or 

obtained on credit were reported for each farm for the twelve 

month period June 1st 1960 to_May 31st 1961. If the operator 

preferred to report expenditures for the calendar year 1960 this 

was permitted. In the case of tenant-operated farms, expenditures 

for feed and seed were to include those paid for by the landlord as 

well as those purchased by the tenant-operator. 

If the farmer had a livestock or poultry contract with some 

other person or firm, the enumerator was to include the value of any 

feed supplied by the other party. 

FARM REVENUES 

Farm revenues represent the value of sales of all agricultural 

products sold from the farm, including products traded or exchanged, 

whether received by the operator, or some other person. For tenant­

operated farms, the landlord's share of products sold was to be in­

cluded. Sales were reported over the twelve month period June 1, 1960 

to May 31, 1961, or the calendar year 1960 if the operator preferred. 

Government deficiency payments were to be reported for the 

particular products for which payments were being made. 

SOURCE 

Dominion Bureau of Statistics. Census of Canada. Agriculture 

Ontario. Bulletin 5.2 (Ottawa: Queen's Printers 1963), pp. vii-xii. 
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AGRICUL'rURAL CENSUS ENNUMEl~ATION FORM 1961 
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CENSUS Of Ch.NADA, 1961 

Section Ill - FIELD CROPS 
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.-----i 
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:!!J· 
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16. Buel-wheat ........................................................... -··•······-· .. ····················-··--····; .. . 

17. Dry field peas (C':i:c1..ile ca.1nin1 pC'a1) .............. _ ••.•••••• ; ......................- .• - ............. 

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

=~=~~~=~~~-------i= 
FORM 

DOMINION BUREAU OF STATISTICS 

>-------~---~-~----------------------l 

IDENTIFICATION 

JC,RICUL TORE 
QUEHIOHHAIRE. 
HUMS ER 

(This is riC!tnC'cc-:uuity die 11mc 
u tbe bouschcid riumt.rt) 

l!Ol:SEl!Ol.DS U\'J~G OS 
THIS HOlDL>.:G 

HOUSEHOLD } ---­
IHJM6ER (S) 
(frNn "'Vi,iu.do11 
Record") ---­

IMPORTAIU· 

Compktc this form f" the r-ersca in 
chars,c of airicultu:al operations 
on holdings o{ one ccre or more if 
Che !O,C'$ o( az:ricultura) products 

dudn& [he past twf!'h·c months were. 

"alucd at $50 or more. 

~~-:_,~_;_:_•h_;_1~_1i~_,_1;_vi_n"-&--Q--~----------------------11S. Dty field bt:ans ··············-··········-···....................._ 

S.otlcn I - OPERATOR, JUHE 1, 1961 

]. Name and ad..!rcs • d the o;~utor 
(Peuoo I.ti c:hu1c ·of this b1J?dh1: - O'ifncr1 teo•ot. or hired ir.an•1C'f) HAY A~D FODDER CROPS 

----------·--------------------------< 2(1. Coen for ca$illtC or fodder--·····-····:--·······-·---·-·-··•·····--·-- .. ···----····--·····-····--· 
CSuco•me or f:unil7 n•mc) 

21. Alfalfa and zHaHa tniuures cut or to he cut for hay, ensilage or seed-..···· l~~----i 

(Ch1 co name 1cd initiah) 22. All otbcr ta~c l:.ay cut or to he cur for hay, ensibsc or 3ced ....................... . 
(cxcl:.ilc atralla arid a?fJif.a mixtures) 

R.R. No •• 
---·-------------1-p.-,-,-.-rr-;c-.-.-dd-,-.,--,-1 -----------~ 23. Oau to h< cut for grcca fa& 1 hay or cnsi!agc ....................... : ...... -·······---·--­ @--­

' 2. How many montla did tl>c or-erator liH on this botdicg dutini pnt 12 monthi? (Check co.c) 

s-s 0 
m.onrh1 

[i) 

3••'i.,&e o! the o;aator at lasr ~irt~ds.y: (Check ooel 

Uodcr 25 Y'"' 0 ® 3S·H yeu1 0 
25·3( >""" D l.S·S4 Y"" 0 

SS·S9 yurs 0 
60-f( yu.u 0 70 ye.us and over CJ 

24. Other foJ-!cr_crops - To l>c cut lot ,nio b:iy, .r:u·u lad, or t:lsih.r:t .................._ =====! 

OILSEED CROPS 

2S. FJa:rseed •······-··---······ .. ··:·--········-···-.. ·-···-·.. -·.......................................... . i§-·-· 

26. Soybeans foe beans ................................. _.......................................................... . 
~--

-----1 27. Sl!nf1o...-ets foe seed ............................... - .............................. _,_ ... _._ ................ . @---­
Section II - LOCATIOH, AREA, TEl\URE AHD VALUE, JUHE 1, 1961 

.(. ~~f~~:~?i~.,,:d!·:;:,:1"~~hi:~'t0i1set~~i~:r~i!aa::eaae!::t;!::11:C'''· vl:tthcr owocd, re'>ttd er le.a Jed lS. Rspeseed ................................................................... - ............................................ ~~---~ 
ft.>~ ethos. •t1r c;;inlttd). 

f-------------------~---.--,..------,,---------1 29. Mostard seed ...........................................................................- .......- .................... ~~---

~ ........::..:~"'"'iI; ~~ . . . 
..... ~ :; 

(•) (b) (c) (d) 

Owned, ttnted 
ot !coi.s~d, 
rr1anagtd 

(s,ate ,,.·hich) 

HQ . !·----------;----t r----.---------1 

Atta ia zcrcs 

(f) 

30. Sa~flo"'·cr •.c ................................................. -_.._..._..._.._..·_···:.::::.::.::.::·_·.._­.._··_-·_···:.:::.::.:.::::.::.J.=;==::::;::=1 

P•.:>TATOES, ROOTS :\~D TOBACCO {Rtpc>rt to nc-ucu teotb ac:tc-) 

31. P ...xatoc.s for bcmc use oc foe sate .................................................................... _ 

32. Tcrnip.s, swcJcs and manc;cls g,rowa foe: 

(a) livestock fee..f ...................................................................- ••- .............._ ....... 

to@--r­
,_ 
:10 

l~o 

I 

~---i----

: 
------------il----:------!-----t---------t-------4 

~ 

(b} Tzb)e use (c-1c1u.!t tbose uowo in home 1uJC'1;u.) ....................·-·--··-···--· ....-. : 
33. 'fcibacco ·-········· ........................................................................................................ ____j!Q. 

J--------------~---+----+--------+------4 ~~~::;,,Cb~:~ f« sugor ........................................................................................... . 

r--------------<1---~-~ --·-+-----·--~-------< 
@-­

--------·----r---i__L__ 
lot No. J Rai'!g~ or coru:cssi:ooJ 

lS<etion IV - FRUITS, GREF.NHOUSES AHO HURS::RIES 
5. n.i is th< !old 01<0 cl ill hod you 0 ?<ra!c? .............................. ,: .......... ~---·----l CULlT>,HED S\!All FRU!TS (1/oJfnfy lot sol•)

ti• it1"s u:umttc11°v11 cc-o « c1sni·hdt· T!ia 1":1J~ t:&rcw 1i.-i:6 t:rt..z cfro1 i:r 

6.. 1 E~URE SU~H·~.\RY \Quruioo 4, c0Iuc:Jt11 Ce) a:id (I}) 

ft.11sth"1.f}. 

t-CJ 36. Pe~?i~~ ~o=h~t~1!!ai't~~l~!=a~:~ fi':~~~;· { No CJ ­1/ ••No'' ::.tdp to t;uc:.tio., 41 
\ Yes 0-~;~~·c_;0q:.iestio11.s Acus 

(11.) Arca Cl"nn¢d (EHludr hnd )'oo re-nt to otbcu) .......................................... ~- l'b:it is rhc a:c.!. ia 1'761 o( 1he following: ~---:-1 

(b) Nu rtrt.11!.J o~ f~:cJ from '7.l'!hen (lc.du4e hr.d wort:td by•rcu 01t sharu)~------1 37• Su•wbe:ties ........................................................................... _ ............................. ~ f~ 
(c) .... re• OJ"CC"'tcd r~ c:f1t"U ns. '1irr-d m~no~tt ........................................ ~--------! 38. RasrO(rtic1 ............................................. - .............. - ......................... ,_................. ~.:: 

(Tbt tc.!.-:I '' ""utions 6~<:J, (b} r.r,J_ Cd r.t~Jt 1~u.:;l tbt lc>ttJl antr-£t i• qr:u:io11 $}. @ ·r·­
39. Grit.f-!• ............................................................................................ -······-·········-··· ?io 

7.. n.,t is your estinute of ch~ f>CCSent m.:rl:ct voh~ d 11-:e lcnJ ond [!] /OO § ---1­
hvild!n.o,. on this hoUi.ng?...................................................................... J___ ~O Ot~ C b . 

11 
d bJ b . ) 'JO 

(lncl.iJ/v1h:c of hnd 1.1c! buit<!inp tl":n[td lro"" c-fhc-n) fl!olhu C'lly) • · .C'r cuo cruc•, cut •U~ ~f' c~rit-•. C'U, --~-;~) i 

k-~~~~~~===~=~==,-=--,==~~.,=--===~~~~<=~=~==~-~~~-~--~-===~~~=~===·=~==-= 
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botding on Juoc 1, 1961? Yes4.S. Plum an,! pr\ln~ -·······-.. ················•·................ .- . 

(tndudc "Wbolt' 1rain, chopped, rotled ot c:iusbcd 112i11}•'? l'nc!u · ,~.O and)_''_"' S yc:iir-s over 

How many ~ush~ts o( rhe loltowing grains were 
!>I Undci 5 yciu ~] S yuu acd over 

46. Chcr:y (.s wc:c:t) ............. - ................................. 

on this holding on Juoc 1, 19611 

84. 't'hcat (all, i~clvditTI 4uruml ................................................................ 
'3 L'nJ" I yrm l:BJ I yw• >nd o•« 

.(7. Cherry (sQut) ............................._.,.u.............. 
 -------L---·-­
S5. Oats ........................................................................~........ - ... - .............. .. l::: ::i::..:~::::::::::::::::::::::::::::::::·:::::·::~:::::::::::::: " 5 '""~~Und<r 5 J<m •ndom 
86. Batley ··························-·····-·························-··················-·················· 

I so. How m~ny or the: apple trees (question 43) were rt.anted @]) 
~ daring the: post five ycori? ....................... - .......... _ ............................. ---~.-• .,-b'r-,)----< 87. Fl11s~(!d ............................................................................................... . 
1

S.:cticn IX ­!GREENHOUSE A~D NURSERY PRODL'CTS, ~IUSl!R0m!S (lliinly lor >ale) 
sS. Did yov hancst any grass, cloHr oc N'o 0I~l. Do you g:o« _~rcc·ti.~OU5c or nursery ;:oJucts 1 cur {~o C-1/ "'No" skip to questfo.,56 

•lf11fa seed in 19Cll? { YesI flowers, dty Oulb.s or a:ush.rC'oms 1 n-.cinfy for $Off'? Yes 0- A.nsu,cr q:1estions '2 to '5

IVb.at is the area in 1961 ol the follo'llo·iog gro'°n m:.infy for safe: ,ft sq111rc: feet 

52. G:eenho~sc r<oduc:-ts s,:o'9.·n u!ldc:r glass ......,_........... _ ............................. -----­ Pounds 

(lncludc nshcs and cold furrc1.\ -!2} Sctvare feel 
 ·­1 • 

0I 53. ~ushroom ct Its.rs ................~................ - ... ·-····-··-····"•"""'"0 ~§} acte-,---..,----1 89. Alfalfa........................
'- """'"'"" .,-. 
I • 
1 

S.{. Cut flowers :.tnd dry huJbs j:rowa out of doors .................................... ---·- 10 

90. Alsi\:c ................. _ ..... 1;.,~,,.-------;96. ReJ doTCr .................... 


5S. s.,,scry r<<>lucts •.•............•...............••........•.•..••.•..•.••...••.•...•.•.•......••••. ~·~_'_'_'_"_'_'___~1~0...., 

:H. B:o!t'.c grass .......... - .. 1>____
(fodudc a,ea o! s}.rut-s. rrce'S• vines, ot1~2~criuh. u_<._l_______________,1 9 

S.:ction V - VEGETABLES GRO'n1l FOR SA.LE 92. Crc:C'ping rc-Jrcscue •. ,~-:;;;.------<98. Tir:ioc:by 

"J 99. Othrr
93, Crested wheat grass 

Arc1of1hc foilowing u•et.lhlcs ph:HcJ (ur re he pbntc:J} i:n 1961 rr.ainfy for scfe: 94. Kc:Hoc:\::y blue gr3ss ~--·---~ 

(Rcron to tbC' oC"utsc 

cecth sczc.) 
 l\c:e:.s Acres 

Section X - W,Clllt-:ERY AHO 

:-jO' M.\Ci!ISERY 
67. lettuce ........................ 
-:;]\____,7.. 

.ir----T:_ _iO brunch spCQuU 
!_!.J : CilQU!oup('S 

.................... ~------'·-~ pa;rsa1ps 

- USE OF LAHD IN 1961 

pc;:i,!'t1 
puT.pldns 

rhubub 

:----i-o mrtM.• udithca 

sown for h:i:vcst in 1961 ...................... Nooe 
1iro..J '7 lo 71 

.......................................... N'onc 
(Eadvdc UC'I to be cut t~is yt.H fer bay. cnsih:ic ot 1ec-d.l 

sq,1.ia.sb 
Tea cubic 

ai.urow 

106. Th!c-shi:ng machinc-s ..._ ............................. - ................ . 

1-------~~'!_ 

a.spar.igt1s ...................... 

1.l) 

7;'\---W~ 

7 Stl:c: the o.umbrr 'lnd tf-.e J'CSC:!lt m.lrl:et uluc of the 
following m.achines on thu holding, Juac: l, 1961: 

~ : 

58. Be:ans ("W.u:.sruo orsna;i B----r-~ GS. Ouions .................. : ....... '7i----r-~!_ 

100. Automobiles .................................................................... 


1 

102. Tractors (C"1cludc i:arJoen tucrors) ................................... 


(bl Other ·············-········-··················· 1
104. (;rain binders··············-·································-··············· 
-------~ ­

105. S'ill-·arhcrs (Prairie Piovinccs and Btiiisb Cotui:•bi.• only) 

6S. Cuc:um!:tcrs --·u·•··•·····"· 

66. Cree a f<.lS' 

S..c!ion VI 

73. C.rop1o:id sown or to be 
(Tctal. cf i:ie-1tiom.s a to J5. J7 to 40, 41. ,2 ,,., H 

lol dDt.b!~ ~oP>ir-i.J 


7.f. lm;:.·roveJ lcnJ fer pcsturc or ~ra:tir~ 

7,. S.Jm:rur rc:t~w ................................................................................ None 111. ;,::;!:!~~~!1:!~1to~:,r :,;·f·~·;·~~-:~·;:·~··;·j·jj"""'"""'"''"'""'"·· -1f1-6-TITI----~
1
76. ~ht.T lr."pro·1cd lcnJ ..............:......................................_............... None 112. V2Yuc: of .u oth4r m.t.chincry :ind eq'.Jipmc-nt ................................. s..______l_O_'!_ 


(8:1to'f:1tds. l•oes, h<:>rae 1ardcr.•. imp~ovoeJ ldlr hnd. ittc.) (T'll ,. ' h J r-~----1 "le mJoC'nrnety, sce ... l!u, uact"! a•1ac r.ient~ • .-i.:i1Hf~ lprc.l C'tl, 1 \JJ 

1J. WooJ1c:nJ .......................................................... -............... None ~::~:::-. ~'~;:~"~P'.f\:~~;:~'t'::i:ti;~lo cq1npmcnt, :tt.il1Mary ia1olinc ~--
('Wo<:-J\o1s. sui:tr bUJb, trrcd ,..inJ hrcAb, c:ut-o .. tt h::id. nc,) ll}. Totcf Ta!ue of :ilt m.ichi.,e.:y .H:d c:qu:pt'llcnt ................................. j _________{_~~ 


78. C1!i.o::r unim;i,.ov~J fc1 d ......... _.............................................. None '-- (To1.:!_!!0:.=!!:!!.!..!.!J~:d 111 q:stsf1o·u JOO to 112) ---·---=~ 
(t'cia iltOvcJ b,y l1nd, oa•1vc p.ntutit. s1011i'l• 1 t'la•1hct 0 Cle.) 

19. J~~:~:::~~::~~~o'.~~r'~~~~~~~j;r-~~:~~;·;:~~:~·····==~==~=~~--.:l~~~~~~Oe~=-'.~ p~=~~:~:~:::~-·~~-~~-~-:~~ 1 ~~::• -~ 

60. B:occoti _...................... '.!§ 70. Sweet coca .... , .._.......... . 

61. Cabb•>< ------~ il. Tom;ite<s ...................... 
fl) : 

62. Carrots .......................... l=c------.:.1(1 71. Or.her (see list bc1o•)

•• 
63. Can1lflowcr ................... . 10

•• (n:imc) 

6~. C.!ery ·················-········· B""o_____.._.J.Q 

Sec!ion Vil - Ut-:lMPROYED PA>TURE, NEW BREAKIHG AND GRASS SILAGE 

80. UnifTlproveJ p.-1 stur~ 
Area of unirn-'"'O~cJ laioJ (qucscio.o 78) tu('J fr.< puture ...... Nooe 

81. H-cw breaking -Arca or •i.rgin laoJ first p1oc~hcd in 1960•.•. N.c.De 

82. Grtj~< silcge _.Tons or gr us, alfatfa and c1;vcr to be 
cut for cnstli'tsc: in 1961 ........................................................... None: 0~------< 
(Eielvdc anin rnhrnt" ind pr1irie or mirst. luyl 

~3. Appl< .............................................................. . ~~~-{°~~~~-:--~~-~~~~~~~~~~~~~~~i 

{£_t.) 10 y~u ao.i over 

44. Pear ................................................................. . 
''31 '5 ye.us and OHt 

l 
~-

Section VIII - GRAIN OH HAND 
(Proiri• Provinces ond 8riti.sh CQlumblo only) 

83. ~;;,_~dTc;·;:rr~;~~~~~1~)s0~et~~~ ~~'/hfs {So 0- If 
0 

No 
0 

,;.;p to quf>stior1 ss 
0-Answer queslfons 84 to 87 

Bushels 

FORAGE SEED HARVEHEP IH 1960 

- I/ 0No'" skip lo question 100 

0- Ansu•LT q:a:stions 89 to 9? 

Statf" the quJ.ntity (io. pour.d5) of deaned seed h:..cvc5tcd io 19!0 fot the foltowir.g: 

~d.-

_____,.95, Meadow fescuo ··:·········LE,----.:. 
®------< 

97. Swc-et cloTct· ................ 
11 
« 

1 
-----f 

...........~ ........... h~-------

_____ ILm_•___ 

(Ol!llt:) 

_,.~-------·---------·-------------~-----< 

EU:CTR!C POWER 

,., (dott~rs only) 

0.!J S----~ 

101. l.!ocor uucks •.........•.....•••••.............•.....•.•.••.•....•••.•••...•.•••. f--.---1S--.---_!_~,.. 
-·-;.S~-=::=:':=::=====/o=o::.:I·:BJ--+ 

103. C.r>io con.bine.: (a) Sel!-propollcd .............................. .-~~~1 J_.______/OO 
107 

~. S---­
/00 

$____._loo§-­ ------­

'------'~ 

http:sq,1.ia.sb


------
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~.clion XIII - LIVESTOCK, POUL TRY AND EGG COHTRACTS 

Section XIV - FUR-BEARING AHIMALS, JUNE 1, 1961 
(lndvc!'lnp <:1'iincb1Ho) 

(d) l{cifcrs, 1 )"tar .1 c..! 1:odc-r 2 ·-····..············••H•....-················-··-•············· §] 
1'o [] Yu[)(el Cr-·'l:C"f anJ ht:i!crs, 2 ;c11.rs .. r..d oTcr ·-·················································0# '::-·.------1,...1_3_6_._D:.._.o_:_you Jccep fw·hearin• acims.lr ca thh 1io1Jini! 

,_____rr_~ tott:f of ~stio11s irr.'~ f!~~'°".:l a. 111.m;bo 1iwn l~ '"uution llS.J 

Section XV - MAPLE SYRUP AHD SUGAR,Of THI: CO'fS AND HElFEFS REPORTED ABOVE, HO'I' MANY ARE: 

137. !:'tbisoLo!Ji~; ,;;;j~:~~inf~cJuccd {No 
116. ;:i~{fl' ;,JJ~~i~d?u~:~.~..~.:.~~~.:~..:.~~-~.:.~..:.~.:~~~.........· 

117. Cows &nJ hciftts, 2 yors !.nd o,.c.:r, mifklng HA. ~t:mher o( buckets hucg this. spticg ·-····-······--··-········-·-···-··-····:·······• 

or to·he mii~~? ................................. - ................. - ... - .. .-.• '-------~~~----_, 

MILK PRODt'CED YESTERDAY: 	 139. M.a.ple syrup ma~e this sptin.i 

118. Ho• rrucy CC';J;'S u1.d hc:tru wue milked ye1-tN<!ay? •······························· 1-..,..:-----l 140. 'fa pie ~ugar, cream or taffy made rbi 1 srtini 

Jl9. Ho·..- in.any pouad's el mi!\: 'll:"ere produced ycsforJoy.? ·-·····•·· .. ··················• Soc1ion XVI -
Hl.• i;'as d.c in..:or.:c that the opc:.iror aod his far:lit)" tl"ceit·cd fromnon·agriculti~:.-1 

~or1' and u:ricu!tu:al '""ork: off this 
PIGS from the sale of a.sticuhu:a! p:oducts dur~n,& che post 12 mor.thi? 

(E1ch1dc inco::!:.C lro!I!. ini·cstm,011,J
120. Total p!gs (•1l 11c•J···-·•········-···································•··················· Sone 

I/ "'none" $1:.fp to q:,estiolf 122 

142. Days 01~ratc-r ilo'N\::eJ .at 
(a) ~~! 1 ,~:.~:ro~e~:~:~'i.)'•····•··•·........................ _ ............................- ........... 1-~-----< off this ho?ding, during the: post 12 roorrths (Don"'-ind;.:!c nch•tl.ic ._ode) '.':Pee 0­150

143. Kin.:! o£ prt·ti!:le vort: [!)' 
'.] Ag:icuhu.nl work oH chis ho1Jic1 

(lr,cbdio' e"Jatom work} ~ 

CJ Fishe;ru.o !"Jt trapper 

SHEEP 	 • " ~ Cor..strm:rioa work122~ Tc-tat d1ap JLnd hmbs .......................1T·..~~~;~·;··;i;-,:;·;;··1~·~·;·;;~:1~j o~,, 

Section XVII.- AGRICULTURAL 

(:t) }.Jl la'.Tlbs, ta:idcr 1 yc-.t ·-·····•· ............... ··················•············-········ .. ;;:t-­
(15 years of c;e oocf ovtr ­

(~) E~e•, ta!"Ds .1.nd wct!:a·r:J 0 1 yc,.r aod over .••.•...•...............• ••.•...•........• __ H.f. Weeks \rcrKtd dU!in,g the fOSf 12 monlhs ca lbis holdioi 

(Tl-c to:a! (if .;i.tslro11s (.:] 1;r.J Cb} mc.·st ,q-.1al t!, rr:,p·do tiwn /01 q:.1J(l°011 1111 (ticludinz bcuse...-oc\): 


]\unbcr (a.) by paiJ w-:i;kcrs ........................ - ....................--........... 


OTHER LIVESTOC:IC 

(b) b~ unpcld Cc-nily workers ·······-··········--·-········--·-------· 123. Toal horses aod ;.o.oies (all •in)·············-··············..················• Sone 	 ~Exclude o';-oenr.."t.) 

145. Ho\# tr.any ;c!d zgricuhcu! w0r\.er3 Jo you ~m,rloy OQ 
124'.. Tot'.11 sc.-als (ttl "1CJ) -·····················-····························=············· Son.c ore-er r.:vn~ bo:iis? ....................·-············-················~····· 


(EuhiJc houH•ork) 
rSoclion XII - POULTRY, JUHE 1, 1961 

HE~S AND CHJCKENS 	 So<tion XYl!l ­
125. 	Total hens aod cbid:<'ns hU •tr•) .............................................. S'ooe Oi--~----' 

I/ ur.cmrt'' skip lo 'l:,es!fo11 117 1'0 

{a) Chic1:t1 un.lct 2 m0nt'b1 ·-···························•·•·•···················..···••·······•·n•· l ,.at. a:illc apptorio2td)' 10 tb. tnl1k 

l lb. erum. 10 lb••• 
(b) Pu.:!ets· 1 2 co 6 rr.Qntbs• inteaJi:d kc _laying ................................ - ...•..•. 1-~------l 
 11.:iL c:e.a:. 100 lb••• 

l lb. buuerfa: JO lb. " 

(C'°) He cs and pu!1ctst £ r:'looths and overt kept fvr laying •...........•...•...•.•• ~,~,~,,-----! 
 11!>. buuct ZS lb. " .___________________________ 
(d) .\tl t.°>:ht"t cbicler.s OTct 2 rnor.ths o!d nof intended Cor hyi:111 •.•.....•..• 


(includ'r '"ClurisJ 

__J!.!'-_!_!;.'.:.Lt;J..s:_~!.5::!!_!'!!~ r:i111t 1r;ut:!_~~!:!!_!f::._~1!_f~.5.:uJtrc!!_!IJ_I___ 

E --1-­
126. Of the chld:s ur.icr 2 f7Mrh~ (qucsrfon 125!~l)~ uobcr SALE OF MILK .\~D CRE.\V., ~AY 196l 

ho'loli' r.a~y art E!ld ch1(.kS tntcn.Jed for lcy1 • ..,. ........ ---- ---=::=....-:. · . ,
--_"I b 146. <nolc m•llc sob, ~by 1%1 ............. •····-· ......... 
___:~__«__ (bcJud:c Ctili; scld 10 .-hity. factory ot 

orH£R POULTRY § direct to con&;i:icu) 

127. Tvrkc-;-1 (ill ~,cs) ............... ·······-·· .......................... - •.•••...•.......•. None 0 r'iC"i______ 14:7. C:tcarn so1d, ).'cy 1961 ............... ·····-·····-·· •... 

(Rcpc.rt fo mo'SI f.;mifiu:r i.ni( c.,tf 


,. · · 0 COtW("ff to r.Ulc e-quit·a/e"t l;y
128• ~'!'l-0 (ait •1r1) ······························•·•·•····•··-···································Sooe ~---- 1osing c.bove table)~ 129. Dv<b C.ll •1ul --········--·------·······--·····-·····--······--···----·····-······-····--·· N~o• 0·------------~}{0.\t£ t!SE OF ~tILK A~D CREA~1. M.\Y 1961J;;::~-b~;;;_-,--
BROILER PROD'JCTIOS (Do r.ot incindc mtlk t,01Ji,:ht.) 


HS. Butt<'t m:...-!c on thls h<.•!Jing, M,,y 1961 ···--·­
130. Do you raise chid.:ea er u...-kc:r broilers? No ~ - If '"No" :<.Jtip lo '/Jlf!.~tion lJ3 

(bduJe th.:>H r:i.iud for o:bcrs \l:l~tJ { Yes Q-A11si.!·e-ro:ucstions __
co-ntuu.) 131 t.Md 132 Number 149. ~!i!k :\d crcar:i used in htiuschC'Jds,Mo-y 1S'61 

Ouri~, tbe peat 12 rr>'.>nihs how- ou.nr hrc!!cts were phcd on f.:ed~ @ (Coovt-u oor:i to i:-.illc C'•::u!w.:ilcnt.J 

131. Chic\:eo broilers •....•••..•..~.............................................................................. r,f?p------ 15-0. TI10te mjll:- feJ to tiHstoc\:, M:iy 1961 .......... 
l.!.:..:9 (Do nct bcl·:o:!c- skim ciil1'.) 

132.. TU!\:ey broi!crs .............................................................................................. ------ 1'1. Tt.taf •hole milk prcduceJ. l/,"Y 1961 ........... 


-=-~:.::=-==---==="==-=~==-..._-===--=~-r=.-==-.=.--===..-...:=.=----=--===~==---===-=·=--- '·':,.'.":,l,!=~=~~~-~... 

1961 

0-1/ ,.No" $kip !o '{Jles!i011 141 

Yes CJ-:°1J"B~:r1 10{!>5tlons- r:f:.=J~,~,-.,-m-b-..,---< 

@ 1a1Jo31 

·-···········•···········-··..············-·-······-···-··-· §"- pocnJ1 

····-·····················-····-······· 

PART· TIME WORK DUR!HG THE PAST 12 MOHTHS [i) 

No 0holdir.g $Uit:<:t than the ~m0unt rcceiv:c! 
{ YcaC 

noc·agrkult\Jt.a.I •orlc 3n-! a.t •sricuftural ";ll;Ot\: 

..<da,,s) 

:J True\: « hu 5 c:!dvct 

0Clcric:i.1Tc.r\: 

CJ Other ----~,~~me") 

LABOUR~---
o:c:fu<!f' c;perator) 1-­

).{~~- F_c_:~te 
C "llrtt1r.s Ew.:cll 

None 0 6J •eels- .•::;-t-Ta 

No•• !:] ---­

@. 
None ::J--------·· 

(nuC1bcr) 

PRODUCTIOH OF \\'MOLE MILK, l,\,\Y 1961 

-------------------·-------~ 

EX.\MPL£-: 

32S pl?.Jns 1Jf ~ilk a.re cquiu.. 
Jrot to ~rrro1imnt11 ).no 
pounc!t. d mili. 025 • 10). 

c
E"fiuivaf~nt 
pound's gf..ilkf 12ttons of~ t ---­I 

L.---­

(I};;J~;;;,;-- tO 

(2)pour:4s-of cru~ 

t 11 

_ ·- ---­
12llcris of milk ~ 

zallons ot r::ilk. 13 

_ -------~ 	 · 
1C 

- .................................. . 


~~;';~--'-~1"_-:.:.~~-~~.g.~~~~~;=-~£!.?.!~1==.:==~==..:~-:;;;;::::.-::~ 

1 
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.. 181. ls there a moct~a.gc or as;rccmcnt for sate JC"~t {:lo. Q-1/ '"'No"' di;. lo f;ie:stic~ ISJIr . --0 0-1 Oil 2ny rart o( the agticll.ltw;,i? roeo~ny th;at Yu 0-An.stoa 'l~C3!io1' IS2 

, '1ut were the ureasc• f« chc fotlcwiog du:bg the p<J~! 12 fl'l(,)'l~hs: lhu only) you own?

In2. lt.Txo1s. •. ···········-··········· ........................................ ·······-····· Sonc C!L s /00 182. h chi.s roortga~; ,or agreement for ulc held by:
9' I ~~~;;;,' ~:~~~;r:no.:;tl •t.1i.cuhu-r.11I rropenyno• owncdal'!d oreruc:Jby yo@~t6 L!-'JGcrtcc.Jment 
(Don:ii:>.ion. Bsn:C, lnsl:!'ancir, Other .

n3. RcntcFor all 11.riohur.JI s;ro;u11 oow o"eoud by JOU): /00 Pro•iaciat. loan. Trusc « Ptiva:ir (Crriic Cn!o"•
l (a) Cas.h basis .•... ····--·-······ •••...•.•..••.•.••...•.••..•.•.•..••••.••..•.•. None 0 ~ 
 M11nicip:al) CJ Moc1,p;;c Co. :J iodiTidual 0 R1ilwa1 Co•• iru:.) 01
(b) Share cc kind basis ....................................................... None 0 S /OO 
 ~ction XXll - IRRIGATIOH 

IS}. Jlne ,-011 a croy i:dgacioo system (!Q] 

IS"· Cos1i W'C'JCS poid to hi:rcd asricuhurll bhout ................. None 0 $ /OO 


" 
of any li:ind on this ho!Jint? {So 0 


(E•dudc l!!"10Unc p.. :d lot l:i.,1.1scworlc, cuslom wo11<. and conun:cti~n hl-01;1~> 
 (I:icludt purchre- of custom irriinic..ci in 1960: Ye' ':]-If .,Yes .. Complete IRRIC.'.TION 
ucl11de r7.ne.1n1 used o:iJy for l-or.::ic JJr~eu.) QUF.ST/0,'•N.-t/RE. Farm. B. i" 

< l5S. Feed ad se•d purchases ....... - ........................................... Non• 0 S /~~ 
 British Colv.~bit\ Atb~ta. Sas\. 
l1.1cludc c1prndi1urrs 11udt for this hol.!inJ by cl\t hnd\t"(d} -------, tztcber..·:111 end Or..rc.io.. 

~ctlan XX - VALUE OF AGRICULTURAL PRODUCTS SOLD DURING THE 5
184. Nea irris;:atcd in 1960 ·-...........-...................................-·····- None nu(UJ__'_·-------f
PAST 12 MONTHS 

(Htct) 


(Repo-rt ddkiency pymtnts u sile1• rt venue for t~e plttievbr yrcxbcc(s) 

iu·olud. lnclu-!e ho.:11"1"d't s!tue of prodacu 1old) 
 Section XXlll - FOREST PRODUCTS AND FOREST FIRESO (dollm oolrl 

FOREST PRODUCTS:::.':h~~~::n......~ >od ...... , ............... ,_....,............................. s·----~ 
185. '°ere s.ny wood rroJucts. from rhis
(lnclude C1:12di2e 'llht.llt S:l2rt.f payment• :ind p.1uon11c 4i~idcnds.) 21 hotd.in~ cut or sold or used dc . .rir.g the ~ 

po!t 12 rr.odh$? (Sec list bet..,-.) {~:. B157. Other cash grains (oats. i.'.lrlcy, mi.Hd ir:ains, ryt, buckwhe:.c, dry 
field rc•s 2ad' beat'ls. ccrn for cr11i11l ........................................................ j ________/_0_0_

(lodudc Ca:udian i"bc.1.t 8Q3:d payr.itrus and pncon21c dividends) ~ · 
 Fud,..oocf Fc~ce rails Pilin1 

1;°cod for ch..ucoal Ht ...C lic:s­ Poles Co,.,~I«< tte WOODC..l.ND 
• Pu!p'Pl"cod Lo1• l!)1,1rid minin1 ti~ber Qt:ESTJON.'i.1/RE, Fo•m 9, 

Fence pos-a Bolrs ChdstlllU tteel 
i lSS. OltsccJs (!In, soy~eir.s, sun!fo,..trs, rape, :nu:surd, s:alflo..,cr) ............ $______/~-

j/ ..yes" to eilbet quitslion 
IS5 v 186,-----

1 

----- . ~ 
159.. H2y and fodder crop.$, inc-luJlri,g fou£c ctop seed •..•. - ................... rk /OO FOREST FIR.ES 


p 156. f'3ve th.ere been any fiu:s on the woodland {No ~ 

• d • /OO of this ho!Cing dc:inb the r:cst five y-:ors? Yes n 

160. Pvt3tC-e:s, roots, tC'ba-:-::-o, sus:ar hc:ets ar.d crfict (1e! crops •...•.•. ~,------->-------------'----------~-~-----------; 
161. t\her :eceiru su<:b as Pf.-\.'. r1:rmcnrs, ~ ::a COMMENTS 

crop bsuun.:c, etc. rec~iHJ during the /00 1---------------------------------­
past 12 months ............................................ -~,---- S-======= 


OTHER CROPS liJ- 1------------------­
/00

162. Vegerabli=_, and TCtc:r:i.b?e- ~cc-ds ........................................................ ~- ---------------------------'l 
(Euludc pou:cu >ncf rotnir·'> p.!.I 

/00 t--­
I(.3. Tree fruits : ........................... : ............... - .................. _,_ ... ~................... ~-·--------!------------- -----------·-------------<I 

/00164:. Gr.:1,e<:s, be:rdt:s and ,.ltlicr sm311 cu:tintcd ft~its ............................ ~-

. ~ 
I6S. C:ecn~.ousc ar..i nu:sc:y proJu.:ts, cut £lowers, dry bulbs, and - /OO 
~u:shzoor..s ............................................................................................ S-------­

--r-----------~·-------------·1.~t1~~~lIVE~TOCK A:\D POL'lTR\" SOLD Al.lVF. r--~--------------------------------~·CR SU.1.:Glll ERED FOR SALE 


/00
1G6. Cit.tdc (a) Cahcs un<!~r DOC )"Cllt .......................... ~ 


/OO
(h) Other catth: one )'C3.r and over ............ 1--------..A;-----------1.----------------------------------· 

. rlli'· . /00 !-----------------------------------! 

167. Pigs (a) i"cu,ling pigs ............................................ t--------~~---------I 
. ~B t----------------------------------------­

t6s. Sheep~::
1

1
1

.:::·.:'..'.'..:::::~:::::::::::::::::~::.:.:·::::~:::~ t-----y,--.---~:- ------------------------------------11 
till 

169. Horses (•ii ,,.,1 ·-··················· ............................... _ ----- $_______/o_o_,________________________________-f 


1-;;;.-::-.-,n-d chi~~~-n.-(1-nc;u.!~ b1t-:he1y cbid::s so?d. lte- ~-.-------/-0_0_1------------------------------------
pcu f1Jtl sa!e .1. va?uc fodHoi1en ;:itoJuced unde-t coatucc) -------}.t,----------J----­pz"J ---------------~-----·-

/00
171. Tu.r\:cys (atl 111~s) ...................................................... t-------tAi 


~ 

172- D"J..:\s, g:-esc 11n:! oth.-r pou!ttr----·---'-----·--..J S-----~-

(iume) · · 1 1---·--·----------------------­
'0Tll~R PRO~t;CTS soi:;;--------.-------~-------1-----·---------------·--------------t 

17). Dafry fCoJ~ccs - whole mi.Be, crcarn, butter, cheese, ierc............... rJn,-----_fy_o_l-----------------------------------1 
~ 

174. Eo;;s Cfocl->J< huchin1<u•l .................................-..-....................... ~ 0~r------------------------------j
S-------10!:!
t;;i EHUMERATOR'S RECORD 

- p /00
17}. l'oot ·-....................................................................._.................................. !,,-------- 187. Old the oper.lt.:>! rc:cc:ive •n adv.::inc.: copy of the { Ny"o•• 
 CJD· 
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::::: :c~:~·~::::l:~:::·::·~:·u·c·:~-~~·1~··====;=·····...... r------/E_°._ Ope<>tot 0 ope;'• hmily 0 I.bower Q Ne!g~how- 0 
l (CoJtt, p;at"s r.""i!li:, itic.) (nar.'le) _ -- 190. OJ;te cnume:.ltcJ, J.ly month--------­

t FOR OFFICE USE OtlLY . 

--ti~------· @2)- g------~--l]~~------- 191. O:st·kt ------- Enui~cra!ico .uca. --------­

S{'<'cifi(d 0 lustitul•On:tl 0 ~ 192. F.nur:icr2,ed by ------------! 
~·==··-~-~=-=-~-=--=-·=~~..,.~..--.-~...,,.-.-==..,..,,..-,,.,-....-~..,,...._.,...__ , . ..,....,..,..._,..-.-.. -. -. - .. ----------~-::.-=-=-~--===--~--..::-::-.:--,. .:;..~~... -.-~_,.'""'"""'..,...~=~:-""~-=~·~....-.......,.---

http:Qce:sdonini.re
http:Or..rc.io
http:11.riohur.JI
http:moct~a.gc


BIBLIOGRAPHY 

Books and Pamphlets 

Black, J.D. (Ed.) Farm Management. New York: Macmillan, 1947. 

Castle, E.N. and Baker, M.H. Farm Business Managemen_i. New York: 
Macmillan, 1962. 

Chapman, L.J. and Putnam, D.F. The PhysiograEhY of Southern Ontario. 
Toronto: The University of Toronto Press, 1951. 

Chryst, W.E. and Back, W.B. Perspectives on Content and Methodology. 
in Gibson et al. Methods for Land Economics Research. Lincoln: 
University of Nebraska Press, 1966. 

Coppock, J.T. An Agricultural Atlas of England and Wales. London: 
Faber, 1964. 

Department of Labour, Canada. Trends in th~ Agricultural ~~bour Force 
in Canada. Ottawa: Canada Department of Labour, 1960. 

Dominion Bureau of Statistics, Canada. D.B.S. Reference Paper Number 58 
(1958) Revision) Ottawa: Queen's Printer, 1958. 

Dominion Bureau of Statistics, Canada. Census of Canada 1961. PoEulation. 
Bulletin 1.2. Ottawa: Queen's Printer, 1962. 

Dominion Bureau of Statistics, Canada. Census of Canada 1961. Agri­
culture Ontario. Bulletin 5.2. Ottawa: Queen's Printer, 1963. 

Duckham, F.N. The Farming Year. London: Chatto and Windus, 1963. 

Duncan, O.D., Cuzzort, R.P., & Duncan, B. Statistical Geographx. 
Glencoe: Free Press, 1961. 

Freund, J.E. Modern Elementary Statistics. Englewood Cliffs: 
Prentice-Hall Inc., 1967. 

Haggett, P. Locational Analysis in Human Geography. London: Edward 
Arnold, 1965. 

Heady, E.O. & Jensen, H. Farm Management Economics. Englewood Cliffs: 
Prentice-Hall Inc., 1954. 

Hughes, T. The Hawk in the Rain. London: Faber, 1957. 

Irving, R.M. (Ed.) Some Factors Affecting Land Use in a Selected 
Area of Southern Ontario. Toronto: Ontario Department of 
Agriculture, 1957• 



Krumbein, W.C. &Greybill, F.A. An Introduction to Statistical 
Models in Geologl• New York: McGraw-Hill, 1965. 

Land, S.H. and Campbell, D.R. Farm Labour in Ontario. Ontario 
Agricultural College: Guelph, 1952. 

MacLeod, D.M. North Grimsby Township. Unpublished B.A. Disserta­
tion, McMaster University, Hamilton, Ontario, 1953· 

Mage, J.A. Land Use - Edaphic Relationships in Two Selected Areas 
of Woolwich Townshi_E. Unpublished M.A. Thesis. McMaster 
University, Hamilton, Ontario, 1967. 

Mercier, R.G. & Chapman, L.J. Peach Climate in Ontario in: Report 
Horticultural Experimental Station, Vineland, 1955-1956. 
Vineland, Ontario, 1956. 

Ministry of Agriculture, Fisheries and Food. The DeveloEment of 
Agriculture. London: H.M.S.O., 1965. 

Morganstern, O. On the Accuracy of Economic Observations. Princeton, 
1963. 

Morris, S.T. Tractor Operating Costs on a Sample of F~~ms in South 
West England. Report 121. Department of Agricultural Economics, 
University of Bristol, 1961. 

Ontario Department of Agriculture. Farm Business Management Handbook 
For Extension Workers. Toronto: Ontario Department of 
Agriculture, 1966. 

Ontario Department of Economics and Development. Niagara Region 
Economic pevel~~nt Report. Toronto: Ontario Department of 
Economics and Development, 1963. 

Ontario Department of Economics and Development. ~jagara 1966. 
Toronto: Ontario Department of Economics and Development, 1966. 

Reeds, L.G. Niagara Reg~_p._!gr.icultur2l Research Report Part I 
Mixed Farmin£• McMaster University, Hamilton, Ontario, 1968. 

Schultz, T.W. Omission of Variables, Weak Aggregates and Fragmenta­
tion in Policy and Adjustment studies in: Problems and Policies 
of American.Ag!'iculture. Ames: Iowa State University Press, 1959· 

Scoville, O.J. Relationsh~ Between Size of F~rm an<!_ Utilisat~on of 
Machin~nd E!guipment on N~braska Corn - Livestock Farms. 
U.S.D.A. Technical Bulletin 1037, Washington, D.C.: U.S. 
Government Printing Office. 

Sterling, T.S. & Pollack, S.V. Introduction to Statistical Data 
Processing. Englewood Cliffs: Prentice-Hall, 1968. 



Sturrock, F.G. Planning Farm Work. Bulletin 172. Ministry of 
Agriculture, Fisheries and Food. London, 1960. 

Thomas, T. Agriculture in Wales During the Napoleonic Wars. 
Cardiff: University of Wales, 1963. 

Wicklund, .R.E. and Matthews, B.Q. Soil Survey of Lincoln CountY.• 
Report No. 34, Ontario Soil Survey. Ottawa: Canada Department 
of Agriculture, 1963. 



166 

BIBLIOGRAPHY 


Articles 

Birch, J.W. "Observations on the Delimitation of Farming-type 
Regions, with Special Reference to the Isle of Man". 
Transactions of the Institute of British Geographers, 20, 
(1954), 141-158. 

Bishop, C.E. "Programming Farm - Non Farm Allocation of Farm Family 
Resources". Journal of Farm Economics, 38 (1956), 396-4o7. 

Bishop, C.E. "The Mobility of labour", Joint Economic Committee, 
Washington, U.S. Government Printing Office,(1957), 437. 

Board, C. Some Methods of Ma_p_Eing Far_E1-type Areas, unpublished 
Manuscript, 1963. 

Brandow, G.E. "Alternatives to Orthodox Programs and Goals of 
Agricultural Adjustment". Journ3l of Farm Economics, 29 
December 1957, 1634. 

Brayshaw, G.H. "Attitudes to Farm Labour Economy". Agriculture, 67, 
(1967)' 619. 

Chapman, L.J., and Putnam, D.F., "The Climate of Southern Ontario". 
Scientific Agriculture, 18, (1938), 401-446. 

Chisholm, M., "Problems in the Classification of Farming-type Regions". 
Transactions of the Institute of British Geog~aEhers, 35, (1965), 
91. 

Chorley, R.J. and Haggett, P. 11Trend Surface Mapping in Geographical 
Research". Transactions and Papers of the Institute of British 
Geographers, 37, (1965), 47-67. 

Coppock, J.T., "The Relationship of Farm and Parish Boundaries 11 • 

Geograph~ Studi~, 2, (1955), 12-26. 

Coppock, J.T., "Crop, Livestock, and Enterprise Combinations in England 
and Wales". Economic Geography, 40, (1964), 65-81. 

Curry, L. "Climatic Change as a Random Series". Annals of the Associa­
tion of American Geographer~, 52, (1962), 21-31. 

Fox, 	K.A. 0 Guiding Agricultural Adjustments". Journal of Farm 
Economics, 39, (1957), 1099. 



Gregor, H.F. "Agricultural Region and Statistical Region". 
California Geograph~, 3, (1962), 27-31. 

Guither, H.D. "Factors Influencing Farm Operators Decisions to 
Leave Farming". Journal of 1',arm Economics, 45, (1963), 456. 

Hartshorne, R. and Dickens, S.N~ 11A Classification of the 
Agricultural Regions of Europe and North America on a Uniform 
Statistical Basis". Annals of the Association of American 
Geographers, 25, (1935), 99-120. 

Heady, E.O. "Adjustments to Production in a Growing Economy". 
Journal of Farm Economics, 37, (1955), 1061. 

Krueger, R.R. "Land use Changes in the Niagara Fruit Belt". 
Geographic Bulletin, 14, (1960), 5-24. 

McCarty, H.H. "The Use of Certain Statistical Procedures in 
Geographical Analysis". Annals of the Association of American 
~eographers, 46, (1956), 263. 

Nix, J. "Labour Organisation on the Farm". ~griculture, 75, (1968), 60. 

Tauber, c. 11 Economic and Social Implications of Internal Migration in 
the United States". Journal of Farm Economics, 41, (1959), 1146. 

Weaver, J.C. "Crop Combinations in the Middle-West". Geographic 
Review, 44, (1954), 175-200. 


	Structure Bookmarks



