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Households associated with agricultural holdings:

Selected socio-economic dimensions

A. Introduction


The socio-economic situation of family farms and farming families remains an on-going public concern, and hence a public policy concern, in most countries.


Canada has had, since 1971, a unique database that includes the characteristics of family farms and the characteristics of farming families. This database is constructed by a micro-record linkage of the Census of Agriculture questionnaire and the Census of Population questionnaire for the household for each operator of an agricultural holding. This “Agriculture-Population Linkage” database exists for the census years of 1971, 1981, 1986, 1991, 1996, 2001 and 2006.


In order to showcase the analytic capacity of this dataset, we shall highlight findings from an investigation of the following topics: 
· Understanding household earnings: patterns and change over time;

· Typology of farmers versus a typology of farms
· Labour supply generated by census-farm operator households
· Typology of households by farm<>non-farm work patterns
· Do young(er) operators have agricultural-related post-secondary education?
B. What is the Agriculture-Population Linkage database?

In Canada, the quinquennial Census of Population and the quinquennial Census of Agriculture are enumerated on the same day by the same team of enumerators
.  For each household where a Census of Agriculture questionnaire is dropped off (following an affirmative response to the question concerning whether any member of this household produced any agricultural products intended for sale), the enumerator records a unique identifier (indicating province, electoral district, enumeration area and household number) on both the Census of Population questionnaire and the Census of Agriculture questionnaire. The two questionnaires then follow independent data capture, editing, imputation, verification and publication processes. After each questionnaire is judged to be internally consistent by each of the Census of Agriculture team and the Census of Population team, then the Agriculture-Population Linkage database is constructed using the unique identifier that is placed on each of the two questionnaires. The initial step of asking the enumerator to record the same identifier on each questionnaire ensures a high rate of successful linkages.


An overview of these procedures
 is presented in Appendix A.

C. Previous studies

A list of selected studies, based in whole or part on the Agriculture-Population Linkage database, is presented in Appendix B.

D. Topic #1: Understanding household earnings: patterns and change over time

When we look at the distribution of income by source for all households with a census-farm operator present, we see the well-known pattern:

a) unincorporated net farm income is a small share of the total household income; and

b) over time, this share has decreased (Figure 1). 

Figure 1
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1. There was a break in the farm income series in 2006 because 79% of the operators chose the option to have Statistics Canada obtain their income data from their income tax form and 

the latter did not have rounded income estimates (e.g. $20,000) and the latter had more operators reporting the maximum loss of $-8,750 that is allowed for a taxfiler with non-farm 

earnings as the major source of income. Statistics Canada. (2008) 

Break in the Agriculture-Population Linkage net farm income data series

 (Ottawa: Statistics Canada, Catalogue 

no. 95-633) (http://www.statcan.gc.ca/pub/95-633-x/2007000/6500081-eng.htm).

* More than one operator per census-farm may be reported and, if they live in different households, there will be more than one household per census-farm.

Includes households with operators of proprietorship, partnership and family incorporated farms (covering, in 2001, 98% of census-farms and 88% of agricultural production).

Source: Statistics Canada. Agriculture-Population Linkage, 1971 to 2006.
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To understand these patterns, a number of factors should be taken into consideration:
1. what is the impact of changes in the way that farm earnings are paid to household members?
2. what is the distribution of households according to the size of the farm business with which they are associated? How has this distribution changed over time?

3. what is the impact of an increase in participation of females in the “formal” (or “measured”) labour force?

D1. The way farm earnings are received by household members

Over time in Canada, the share of census-farms that are incorporated has been increasing over time. In 2001, family incorporated census-farms
 represented 12% of all census-farms but contributed 34% of aggregate gross revenue of census-farms (Table 1). In Canada, in each of census data and survey data and taxfiler data, each member of a household reports the income received from each source. The only identifiable farm income source is:
“Self-employment: (b) Net farm income gross receipts minus expenses), including grants and subsidies under farm-support programs, marketing board payments, gross insurance proceeds.” (Statistics Canada, 2007)
(These are the words from the questionnaire for the 2006 Census of Population, which provides the household income data for the Agriculture-Population Linkage).


This is unincorporated net farm income. An individual receiving earnings from an incorporated farm would receive earnings as:
a) wages and salaries (which would include management fees); and / or

b) dividends (which is a component of “investment income”).

Table 1

[image: image3.wmf]Legal organization of the census-farm

Number

Percent 

of total

Aggregate 

gross 

revenue ($ 

million)

Percent 

of total

Proprietorship

142,915

58

11,320

30

Unwritten partnership

54,090

22

5,635

15

Written partnership

16,080

7

3,649

10

.. Subtotal: unincorporated family farms

213,085

86

20,604

54

.. Family corporation

28,855

12

13,026

34

.. Subtotal: all "family farms"

241,940

98

33,631

88

Non-family corporation

4,150

2

4,437

12

Other

830

0

231

1

All census-farms

246,920

100

38,299

100

Number of census-farms and share of production by type of legal 

organization of the census-farm, Canada, 2001

Source: Statistics Canada, Census of Agriculture, 2001.


As shown by Ehrensaft and Bollman (1992) and Fuller and Bollman (1992) for the 1986 Agriculture-Population Linkage, the analytic conclusions may be misleading if analysts fail to adjust their data for this feature of income reporting. Misleading conclusions were shown to be most likely for households associated with larger farms as these holdings are more likely to flow some farm earnings to household members as “farm wages.” Also, larger holdings are more likely to be incorporated – and thus the only way for individuals to receive farm earnings is as wages or as dividends.

Using the data available from the Agriculture-Population Linkage, we follow Ehrensaft and Bollman (1992) and use an algorithm that uses the information from the Census of Agriculture questionnaire on “wages paid to family members” to estimate the portion of wages and salaries received by household members that may be designated as “agricultural earnings.” This calculation is applied to all households (whether associated with unincorporated or incorporated farms). A similar calculation is made to estimate the portion of investment income received by household members that may be designated as “agricultural investment income.” See Ehrensaft and Bollman (1992) for details of this calculation.

With the estimation of household “agricultural (labour and capital) earnings” and “non-agricultural (labour and capital) earnings”, we see that among all households with a census-farm operator present, that the share of household income from “agricultural earnings” varied between 26% and 33% of total household income over the 1986 to 2001 period (Figure 2). The income data for the 2006 Census of Population were assembled with a different methodology and the results, particular for unincorporated net farm income and for unincorporated net non-farm business income, are not comparable with previous years (Statistics Canada, 2008d).
Figure 2
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1. There was a break in the farm income series in 2006 because 79% of the operators chose the option to have Statistics Canada obtain their income data from their income tax form and 

the latter did not have rounded income estimates (e.g. $20,000) and the latter had more operators reporting the maximum loss of $-8,750 that is allowed for a taxfiler with non-farm 

earnings as the major source of income.Statistics Canada. (2008) 

Break in the Agriculture-Population Linkage net farm income data series

 (Ottawa: Statistics Canada, Catalogue no. 

95-633) (http://www.statcan.gc.ca/pub/95-633-x/2007000/6500081-eng.htm).

* More than one operator per census-farm may be reported and, if they live in different households, there will be more than one household per census-farm.

** Total household income is allocated as "agricultural" and "non-agricultural" earnings and non-earned income according to the algorithm of Ehrensaft 

et al.

 (1992).

Source: Statistics Canada. Agriculture-Population Linkage, 1986 to 2006.
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The bottom line, when we consider all households with a census-farm operator present, is:
a) Using the data “as reported” (Figure 1), the share of household income coming from “net farm income” declined from 24% in 1986 to 17% in 2001, a decline of 7 percentage points.

b) Using the “estimated” data on “agricultural earnings” and “non-agricultural earnings” (Figure 2), the share of household income coming from “agricultural earnings” declined from 33% in 1986 to 26% in 2001, a decline of 7 percentage points; and
c) Thus, the “estimated” data appear to reflect the same trend as the “reported” data but certainly indicate a higher level of “agricultural earnings” received by census-farm operator households.

One factor to note in Figure 1 and Figure 2 is the (albeit relatively small) increase in the share of household income derived from non-earned income. Non-earned income includes government social transfer payments (Old Age Security pension, Guaranteed Income Supplement, Canada Pension Plan and Quebec Pension Plan benefits, Employment Insurance benefits, Canada Child Tax benefits and “other” income from government sources) plus “other” income (retirement pensions, superannuation and annuities and ‘other’ money income, such as alimony, bursaries, etc.). In 1971, non-earned income represented 9% of the income of households with a census-farm operator present and this increased to 18% in 2006. Hence, we re-do our calculation to show the level and trend of agricultural earnings as a percent of total household (labour and capital) earnings.


As already noted, “reported” unincorporated net farm income is lower than the “estimated” agricultural (labour and capital) earnings but both items show a similar trend over time (Figure 3). During the 1990s, unincorporated net farm income represented about 20% of household earnings and the estimated “agricultural (labour and capital) earnings” represented about 30% of household earnings.
Figure 3
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* More than one operator per census-farm may be reported and, if they live in different households, there will be more than one household per census-farm.

Source: Statistics Canada. Agriculture-Population Linkage, 1971 to 2006.
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D2. Structure of agricultural holdings by business size


To understand the inter-relationship between the source of income of households associated with an agricultural holding and the size of the farm business, we develop a classification of agricultural holdings according to their anticipated capacity to provide a minimum level of living for household members. Households associated with agricultural holdings below this threshold would be expected to report non-agricultural earnings to provide adequate household income.

We adopt the definition of a “viable farm” from the 1969 report of the federal task force on agriculture (Canada, 1969) which indicated a “viable farm” would be a farm able to provide a minimum level of living for a farming family
. As a proxy for this “minimum level of living for a farming family”, we have selected the Statistics Canada low income cut-off for a rural family of four (Statistics Canada, 2008a). We use the ratio of realized net farm income (plus the wages paid to family members which is treated as a farming expense in the farm accounts) per dollar of gross farm revenue as published by Statistics Canada (annual) to estimate the level of gross farm revenue that would be anticipated to generate a level of net farm income to meet the low income cut-off. We show four size classes of gross farm revenue for agricultural holdings

a) holdings with less than one-half of the gross farm revenue to be “viable”;

b) holdings with 50% to 99% of the level of gross farm revenue to be “viable”;

c) holdings with 100% to 149% of the level of gross farm revenue to be “viable”; and

d) holdings with 150% or more of the level of gross farm revenue to be “viable.”

The important finding from this classification is that there has been virtually no change in the structure of agricultural holdings according their anticipated capacity to generate net farm income above the low income cut-off (Figure 4). In most census periods since 1971, 80% of census-farm operator households have been associated with an agricultural holding that is “non-viable”. Specifically, these holdings would not be anticipated to generate a level of net farm income that met the Statistics Canada low income cut-off.

Thus, we would suggest that it is not a change in the structure of agriculture holdings over time that is driving the change in structure of household income.

Figure 4
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1. "Viable" and "non-viable" census-farms are defined according to the definition provided by Canada. (1969) 

Canadian agriculture in the seventies: Report of the Federal Task Force 

on Agriculture

 (Ottawa: Canada Department of Agriculture).  Specifically, a holding able to generate adequate income for a rural family of four.

* Data were not tabulated for 1976 as there was no Agriculture-Population Linkage in 1976.

** Starting in 1991, up to three operators could be identified for each census-farm. If an operator lived in different households, we will have more than one household per census-farm.

Includes households with operators of proprietorship, partnership and family incorporated farms (covering, in 2001, 98% of census-farms and 88% of agricultural production).

Source: Statistics Canada. Agriculture-Population LInkage, 1971 to 2006.



Among the 80% of households associated with agricultural holdings anticipated to generate a net farm revenue less than the low income cut-off for a rural family of four, non-agricultural earnings would be expected to be relatively higher – and agricultural earnings would be expected to be a relatively lower share of household total labour and capital earnings.

For households associated with census-farms with gross revenue less than 50% of the threshold, a very small share of household earnings is reported as “unincorporated self-employment net farm income” (Figure 5). For households with gross revenue more than 50% of the threshold to be “viable”, unincorporated net farm income generates 30% to 60% of household labour and capital earnings (depending upon the business size of the farm and depending upon the year) (Figure 5). 
The group of households with gross revenue of 50% to 99% of the threshold to be “viable” is (essentially) equivalent to saying that they are anticipated to generate net farm income to meet the low income cut-off for a rural family of two (not a family for four, which is the basis for the delineation of these thresholds). Note that among the households associated with the larger farms, unincorporated net farm income has declined from 59% of household labour and capital earnings in 1981 to 24% in 2006. We expect that part of this decline is due to the way agricultural earnings are received by the members of the farming household.
Figure 5
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When we calculate our “estimated agricultural labour and capital earnings”, we see:
a) the larger the farm, the higher the share of household labour and capital earnings that is estimated to be agricultural earnings (Figure 6);
b) although there is a drop in this share over time, for households associated the larger farms, estimated agricultural labour and capital earnings in 2006 represented 59% of household earnings (compared to the 24% generated by unincorporated net farm income as shown for these households in Figure 5).
Figure 6
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Thus, 
1. using an “estimated agricultural labour and capital earnings” shows that households associated with “viable” farms appear to generate at least one-half of their earnings from the farm (Figure 6); 
2. but this share appears to be declining for households associated with each size of farm; and
3. no relationship is expected nor evident for the majority of households (60% in 1986 and 68% in 2008) associated with farms with gross revenue less than 50% of the threshold to be “viable”.

D3. Increasing labour force participation rates of women

One important contributing factor to the change in the mix of earnings over time in all Canadian households is the increasing participation of women in the (formal or measured) labour market. The contribution to total household income by the “wife” in the household with an operator present has increased from between 7% and 12% in 1971 to between 31% and 37% in 2006 (Figure 7). This share and the increase in share is similar for all households, regardless of the size of the associated farm business.
Figure 7
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To summarize,

1. there has been no change in the structure of census-farm operator households in terms of their association with agricultural holdings anticipated to generate agricultural earnings above the low income cut-off;

2. thus, it would appear that a changing farm structure is not driving a decline in household agricultural earnings.

3. agricultural earnings, as a percent of total household earnings, is declining for households associated with each size of farm business.

4. the contribution to household income by the “wife” has increased in a similar fashion for households associated with each size of farm business.

5. Thus, it would appear that the increase in the labour force participation by women in census-farm operator households is part of the explanation for an increase in the share of household earnings generated from non-farm earnings. 

D4. Regional patterns

Contrary to expectations, the incidence of off-farm work by census-farm operators is higher for operators who are further from a larger urban centre (Alasia et al., 2008). One advantage of the Agriculture-Population Linkage is that a large sample size (one-fifth of all census-farm operator households) provides considerable geographic detail. The multivariate analysis by Alasia et al. (2008) held constant farm variables, operator variables and household variables to determine the independent impact of distance from a city on the probability of the operator participating in off-farm work.

Here, we use simple tabulations to discuss the household share of earnings that are generated by the farm across the urban-to-rural gradient
. First, we note that the recent decline in the share of census-farm operator households associated with “viable” farms has occurred in each type of region (Figure 8 and Table 2). A slightly higher share of census-farm operator households are associated with “viable” farms in small city metro regions. Second, among households associated with “viable” farms, there is no difference across regions in terms of the share of household earnings generated from agricultural earnings (Figure 9 and Table 2).
Figure 8
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Figure 9
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1. "Viable" and "non-viable" census-farms are defined according to the definition provided by Canada. (1969) 

Canadian agriculture in the seventies: Report of the Federal Task Force on 

Agriculture

 (Ottawa: Canada Department of Agriculture) . Specifically, a holding able to generate adquate income for a family of four.

Source: Statistics Canada. Agriculture-Population Linkage, 1996, 2001 and 2006.
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A comparison of 2 maps may be instructive.

Map 1 refers to households associated with a census-farm in 2001 with gross revenue less than $250,000
. We show “non-agricultural (labour and capital) earnings” (labelled as “income from non-agricultural employment”) as a percent of total household income. For all census-farm operator households in 2001, this represents 26% of total household income (Figure 2). Map 1 shows that in marginal agricultural areas (essentially areas on the agricultural<>forestry interface), “if” one is enumerated to be operating a “non-viable” census-farm, then non-farm employment is key. After acquiring non-farm employment, then some residents operate a census-farm with gross revenue less than $250,000. In addition, if one is operating a census-farm with gross revenue less than $250,000 in the vicinity of Ottawa, Toronto, Edmonton or Vancouver, again non-farm employment provides, on average, more than 60% of total household income.

Map 1
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Map 2 refers to households on “viable” census-farms. In almost all regions, if the census-farm generates gross revenue of $250,000 or more, then “non-agricultural employment” income is less than 47% (and typically less than 35%) of total household income.

Map 2
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E. Topic #2: Typology of farmers versus a typology of farms


Colleagues in Statistics Canada have followed the lead of our colleagues in Agriculture and Agri-Food Canada and our colleagues in the Economics Research Service of the United States Department of Agriculture by mixing farm characteristics and operator (and family characteristics) in a so-called typology of “farms” (Statistics Canada, 2008b). The interesting feature of this typology is the personification of farms. Farms are labelled as being senior and are classified as “pension” farms.  Farms are enjoying life and are classified as “lifestyle” farms. Farms are “in poverty” and are classified as “low-income” farms. However,
· first, of course, farms do not receive pensions and farms do not have a lifestyle and farms cannot be living in “straitened circumstances.” Only individuals or families can get a pension or enjoy a lifestyle or live in “straitened circumstances”; and 

· second, the individuals / families with these characteristics may be expected to be associated with any size of agricultural holding.

Thus, it would appear useful to develop a typology of agricultural holdings and, independently, to develop a typology of individuals / families associated with agricultural holdings. Then, it would appear useful to cross-tabulate the typology of agricultural holdings and the typology of individuals / families in order to understand:

a) the structure of agricultural holdings associated with the characteristics of individuals / families; and, to understand
b)  the structure of individuals / families associated with the characteristics of agricultural holdings.

One framework might simply be a classification of whether the agricultural holding is a farm (“yes” versus “no”) by a classification of whether the individual is a farmer (or whether the family is a farming family) (“yes” versus “no”) (Table 3).
Table 3
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value of net farm income is greater than the absolute value of total income from all sources)? This is problematic as 

revenue of incorporated farms does not flow to individuals as net farm income and thus does not appear as net 

farm income on the Census or on the Survey of Labour and Income Dynamics.

One option: Picking up on the anecdote that "my last husband was a golfer", one might define a business as a farm 

if the level of expenditures were greater than the annual golf fees at a nearby golf course. If the level of 

expenditures exceeds this level, then the person would be expected to manage the enterprise as a business so that 

the loses would be restricted to the level of golf fees of the previous husband.

Another option: Would an enterprise of this size be expected to generate a level of net farm income that would 

meet the low income cut-off for a family of four (because the 1969 Task Force on Agriculture (Canada, 1969) 

defined a "viable" farm as an enterprise that can meet the living expenses of the farming family)?

Proposed Typology of "Real" Farmers vs. "Real" Farms
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One option: Does the person classify him/herself on the Census or Labour Force Survey as having "farming" as the 
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As noted in the footnotes to the simple classification in Table 3, there are various ways:

a) to classify agricultural holdings as “farms” or “non-farms” (and the choice will depend upon the analytic objective being pursued); and, there are various ways

b) to classify an individual as a “farmer” or as a “non-farmer” (or a family as a “farming family” or a “non-farming” family) (and again the choice will depend upon the analytic objective being pursued).

If the objective is to understand the on-farm versus off-farm labour allocation of individuals and families associated with an agricultural holding, then we might suggest:

a) agricultural holdings might be classified according to their expected capacity to generate an income to meet the minimum income requirements of a farming individual or a farming faming. Operators or operator families associated with a farm business smaller than this threshold may be expected to face a “demand” to search for non-agricultural earnings to bolster family income; and
b) Individuals / families might be classified by their actual supply of labour to farming versus non-farm occupations.

For this classification, we have chosen to classify operators, rather than families. Thus, the threshold of gross farm revenue to be “viable” is the level anticipated to generate a net farm income (plus cash wages received from the farm) to meet the low income cut-off for a single rural individual.

Using these criteria, the average structure for the 1971 to 2006 period is that 33% of Canadian census-farm operators may be classified as “real” farmers on “real” farms (Table 4). Specifically, these are operators associated with a census-farm with gross farm revenue over the “viability” threshold and the operator reports farming as the major occupation.
Table 4
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Distribution of census-farm operators by main occupation and by association with "viable

1

" or "non-viable
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" census-farms, Canada, 

average over the 1971 to 2006 census periods.
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each farm size class (column 

percent)
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2. Operators in this table refer only to operators with a major occupation stated, with some hours of work "last week" and with some weeks worked "last year." Operators of non-family incorporated census-

farms and "other" census-farms (such as institutional farms, co-operative farms, Hutterite Colonies, etc.) are excluded.

* Since 1991, each census-farm may report more than one operator.

Source: Statistics Canada. Agriculture-Population Linkage database. 1971 to 2006.

1. A "viable" farm in this table is a census-farm with gross revenue anticipated to generate a net farm income above the low income cut-off for one rural individual. This follows the recommendation in 

Canada. (1969) 

Canadian agriculture in the seventies: Report of the Federal Task Force on Agriculture

 (Ottawa: Canada Department of Agriculture)



Importantly, this structure has essentially been the same since 1971 (Table 5). The decline in the share of operators with “viable” farms in 2006 (and 2001) may be attributable, in part, to:

1. our assumption that one-half of farm wages may be assigned as income received by the operator (if we assumed a higher share, the net/gross ratio would be higher and we would calculate a lower anticipated gross revenue to generate a net farm income above the low income cut-off which would generate more “viable” farms); and
2. high variability in net farm income in the last 10 years and although we used a 5-year average of net farm income and gross farm revenue to calculate our net/gross ratios, even the 5-year averages vary considerably depending upon which 5-year period is chosen and we chose the 5-year period up to and including the year prior to the census (which is the reference period for census revenue and expense data). Thus, 

3. the decline in the share of farms that are “viable” in 2001 and 2006 (Table 5) may be more due to the methodology than is the case for earlier years.

4. Readers will note that the 1981 situation appears as an outlier in the opposite direction – compared with all other census periods, the 1981 period shows a significantly higher share of operators classified as associated with “viable” agricultural holdings (Table 5) (and for operator households, see Figure 4).
Table 5
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1971 to 2006

1. A "viable" farm in this table is a census-farm with gross revenue anticipated to generate a net farm income above the low income cut-off for one rural individual. This follows the recommendation in 

Canada. (1969) 

Canadian agriculture in the seventies: Report of the Federal Task Force on Agriculture

 (Ottawa: Canada Department of Agriculture).

* Since 1991, each census-farm may report more than one operator.
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Given this calculation, the major, perhaps obvious, point is that there is not a one-to-one mapping of the whether the individual is a “farmer” and whether the operation is a “farm”.
Among operators who are “farmers” (i.e. operators who claim “farming” is their major occupation), 50% operate “viable” farms (which, in this table, would be anticipated to generate the minimum standard of living for a single rural individual) and 50% are operating “non-viable” farms (Table 4). In the period from 1971 to 2006, the share ranged close to 50% in 4 periods – with 1981 being higher and 2001 and 2006 being lower (Table 5).
Among “viable” farms, two-thirds of the operators are “farmers” (i.e. with farming as their major occupation) and one-third of the operators of “viable” farms do not report “farming” as their major occupation. Only a small part of this finding may be attributable to the change in 1991 to allow each census-farm to report more than one operator. Before 1991, this share was less than 33% (ranging from 28 to 31%) and since 1991, the share was more than 33% (ranging from 35 to 44%). However, the conclusion remains – a significant share of operators of “viable” farms do not report “farming” as their major occupation.


The main point is that “real farmers” operate both “unreal farms” and “real farms.” Also, “real farms” farms are operated by “real farmers” and “unreal farmers.” There is not a large overlap of “real farmers” and “real farms.”
Thus, to understand farms, it would appear better to design a typology of farms. To understand farmers (or farming families), it would appear better to design a typology of farmers. Only then would it seem profitable to cross-tabulate the two typologies to see the inter-relationship between the typology of operators of agricultural holdings and the typology of agricultural holdings.


To emphasize, the major point is that being a “farmer” is not a one-to-one match with the agricultural holding being a “farm”. Consequently, analysts dealing with issues relating to the agricultural holding (stability of farming income, rates of returns to farming resources, etc.) should focus on the agricultural holding – and perhaps the focus is only on holdings that are “farms”.


Similarly, analysts dealing with issues relating to individuals operating the holding (human capital attributes of the individual, whether the individual lives in a household with total income below a low income cut-off) should focus on the individual – and perhaps the analyst would prefer to focus only on individuals that are “farmers”. 
F. Topic #3: Labour supply generated by census-farm operator households


Following the algorithm used by Bollman and Smith (1986), we see that in 2006, members of census-farm operator households supplied an estimated 1 billion hours of labour to farm and non-farm occupations (Table 6). 
Table 6
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Source: Statistics Canada. Agriculture-Population Linkage, 2006.

1. "Viable" and "non-viable" census-farms are defined according the definition provided in Canada. (1969) 

Canadian agriculture in the seventies: 

Report of the Federal Task Force on Agriculture

 (Ottawa: Canada Department of Agriculture). In this table, a "viable" census-farm is anticipated to 

generate a net farm income greater than the low income cut-off for a single rural individual. 

2. Estimated annual hours of work is calculated as "hours worked last week" (i.e. in the week prior to the census (May 16, 2006)) multiplied by "hours 

worked last year" and thus this table only includes individuals with some "hours worked last week" and "some weeks worked last year."
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Since 1991, 74% of the labour supplied by census-farm operator households has been provided by an operator (Figure 10). These operators may be male or female and they may have “farming” or “non-farming” as their major occupation. Nevertheless, the share of household labour generated by individuals listed as an operator of a census-farm has been 74% of total household labour since 1991.
Figure 10
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The share of household labour that was supplied by operators and allocated to a “farming” occupation was 50% from 1971 to 2001 (and fell to 46% in 2006) (Figure 11). Operator labour allocated to non-farm occupations increased from 13% in 1971 to 28% in 2006. Part was due to a 7 percentage point jump in 1991 when more than one operator could be listed for each census-farm. The share of household labour supplied by non-operators to non-farm occupations has been essentially constant (varying between 16% and 19% between 1981 and 2006). The 8 percentage point decline in the allocation of labour by non-operators to a farming occupation in 1991 is due to the change in the classification to allow more than one operator be identified for each census-farm.
Figure 11
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Since 1971, the share of labour supplied by females in census-farm operator households has increased from 20% to 33% in 2006 (Figure 12). Since 1991, the share has been relatively constant in the ranged of 30% to 33%.
Figure 12
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Although the allocation of household labour to non-farm jobs by both females and males has increased, the greatest increase has been by females. In 1971, 8% of household labour was a female working in a non-farm job (Figure 13). By 2006, females working in non-farm jobs represented 22% of household labour. The increase by males has not been as great. In 1971, males working in a non-farm job represented 20% of household labour – and this increased to 26% of household labour in 2006.
The declining share of household labour allocated to a farming occupation is entirely due to the declining share supplied by males – down from 61% of household total labour in 1971 to 41% in 2006. The female allocation of labour to a farming occupation has not changed – fluctuating between 9% and 13% of total household labour over this period.

Figure 13
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By re-arranging the above results and consistent with the on-going change in the structure of earnings when all census-farm operators are considered, we see a decline in the share of census-farm operator household labour allocated to a farming occupation. In 1971, 73% of household labour was allocated to a farming occupation and this has declined to 52% in 2006 (Figure 14).
Figure 14
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Above, we noted that females were increasing their share of household earnings – and this was associated with in increase in non-farm earnings within census-farm operator households. Here, again, the increase in labour supplied by household members is, largely, by females with non-farming occupations.

G. Topic #5: Typology of households by farm<>non-farm work patterns
Above, we were classifying individuals according to their major occupation. Here, we offer a typology of households according to:

a) whether the main occupation of the “husband” is farming or non-farming; and according to

b) whether the main occupation of the “wife” is farming or non-farming.
c) A not insignificant share of households are classified as “other.” These are cases where there is no husband-wife couple in the household or where there is more than one husband-wife couple in the household. Also, cases where the “husband” has no stated occupation (includes retired “husbands”) are also classified as “other” households.
In 2006, the three largest groups were:
· 64,285 census-farm operator households (27%) reported both the “husband” and the “wife” to have a non-farm occupation (Figure 15). There has been little change since 1991;

· 56,780 census-farm operator households (24%) reported the “husband” with a farming occupation and the “wife” with a non-farm occupation. There has been little change since 1986;

· 44,455 census-farm operator households (18%) were classified as “other” households. Again, there has been little change since 1986.

In 1971, the largest group was:
· 89,080 census-farm operator households (25%) were classified as “husband” with a farming occupation and “wife” with no occupation stated. This group declined to 13,640 (6%) in 2006.
In 1991, the largest group was:
· 72,315 census-farm operator households (25%) were classified with both the “husband” and the “wife” reporting farming as the major occupation. This group declined to 40,690 households (17%) in 2006.

Since 1981, the number of census-farm operator households with the “husband” with a non-farm occupation and the “wife” with a farming occupation has been relatively small (varying between 6,350 and 9,200 households) (about 4% of all census-farm operator households).

Figure 15
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The share of “husbands” with farming as their major occupation as remained relatively constant for the entire 1971 to 2006 period (the lower three groups in Figure 16). The share declined from 55% in 1971 to 46% in 2006.

Among these households with the “husband” with a farming occupation, the share of households with the wife also with a farming occupation varied between 16% and 25% -- recording 17% of all census-farm operator households in 2006. The share with the “wife” with no stated occupation declined and the share with the wife with a non-farming occupation increased steadily over this period. 

The other side of this coin is that the share of “husbands” with a non-farm occupation was also relatively stable – increasing form 29% in 1971 to 35% in 2006.

Figure 16
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If we re-arrange the groups in Figure 16 to group the occupational classification of the “wife” in the lower three groups in the chart, Figure 17 shows (more clearly) the increase in the share of households with the “wife” with a non-farm occupation (the lower 2 groups in Figure 17) – from 15% in 1971 to 51% in 2006.
Figure 17
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Finally, we replicate Figure 16 for only households associated with a “viable” farm. Not surprisingly, a very small share of census-farm operator husband-wife households show a “husband” with the major occupation to be non-farming (Figure 18) (varying between a low of 6% in 1986 and a high of 11% in 2006). (This should not be confused with the classification of individuals presented in Table 4.). In 2006, 75% of the households associated with a “viable” farm reported a “husband” with a farming occupation.
Figure 18
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We continuing with the focus on households associated with “viable” farms. For these households, if the “husband” reports farming as the major occupation, then we see that agricultural (labour and capital) earnings represent over 50% of total household earnings (Figure 19).
The share contributed by agricultural earnings has declined somewhat over time. However, for households associated with “viable” farms and for households with the major occupation of the “husband” being “non-farming”, agricultural earnings are a lower share of household earnings (generally less than 50%) and there is no discernable trend over time.

Figure19
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Interestingly, among households associated with “viable” farms, for households with the “husband” with a farming occupation, the average household income (in constant $2005) from all sources ranged over the 1986 to 2006 period between $60,000 and $80,000 (Figure 20). The range was between $80,000 and $120,000 for households with the “husband” with a non-farming occupation. In these households, there is a “viable” farm generating earnings and a “husband” working in a non-farming occupation. For reference, the average Canadian household income from all sources was $69,548.

To wrap up:

· by 2006, there was a relatively small share of census-farm operator households where the “wife” did not report an occupation;

· by 2006, most of the increase labour by “wives” was allocated to a non-farm occupation; 

· the share of households with a “wife” with a farming occupation changed little over this period.

Figure 20
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H. Topic #4: Do young(er) operators have an agricultural-related post-secondary education?


Farm production technology is continuously becoming more complex. An analysis of Agriculture-Population Linkage data has shown that the level of educational attainment of the operator is associated with more productive farms (Furtan et al.,1979).
Here we assess the share of younger operators who have completed some agriculture-related post-secondary education
. We designate “under 45 years of age” to be “younger” as, on a net basis, there is an increase in the number of census-farm operators up to age 45 (Figure 21). In the older age groups, more operators leave than enter the sector.

Figure 21
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Among younger operators, the share of operators associated with “viable” farms who report some “agricultural-related” post-secondary education ranges from a high of 42% in the province of Quebec to a low of 15% in the province of British Columbia (Figure 22). These data are displayed by province because, in Canada, education is a provincial jurisdiction. Thus, one way to interpret these data is that the post-secondary institutions providing “agricultural-related” post-secondary education have double the market share of younger operators in some provinces compared to other provinces
. 

Figure 22
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I. Summary

Farming families and family farms remain a policy focus in Canada.


The Canadian Agriculture-Population Linkage database is a unique database that assembles the characteristics of the agricultural holding (from the Census of Agriculture questionnaire) and the characteristics of each member of the household of each operator of an agricultural holding (from the Census of Population questionnaire).


In this paper, we have pursued selected topics to illustrate the utility of this database.

During the 1990s, 20% of the earnings of all households with a census-farm operator present were received as unincorporated net farm income. However, household members receive agricultural earnings in other ways than as unincorporated net farm income. Household members may receive agricultural earnings as wages. Certainly, individuals associated with incorporated farms would receive earnings from the holding in the form of wages and / or as dividends. An estimated “agriculture labour and capital earnings” shows that, during the 1990s, agricultural earnings were about 30% of total household earnings.

A recognition of this difference is most important for households associated with larger agricultural holdings. Households associated with these holdings are more likely to receive wages from the agricultural holding and these holdings are more likely to be incorporated.


The distribution of agricultural holdings, according to the capacity to provide a net farm income above the Canadian low income cut-off, has not changed over time. Thus, there does not appear to be a change in the demand for census-farm operator households to find alternative sources of earnings.

Estimated agricultural labour and capital earnings, as a percent of total household earnings, has declined for households associated with agricultural holdings in each size class of farm business.


One major on-going feature during the study period was the increase in the number of females in the “measured” labour force. Within census-farm operator households, more women were being “measured” in the labour force and most of these women were working in non-farm occupations.


Males in census-farm operator households have shown some shift in labour supply from a farm occupation to non-farm occupations – but most of the shift in the labour supplied by census-farm operator households has been by women.


Thus, for census-farm operator households, most of the increase in earnings from non-farm sources is due to the increased participation of women in non-agricultural jobs.


A typology of “farmers” cross-tabulated with a typology of “farms” indicates that there is not a one-to-one mapping of whether the operator is a “farmer” (with farming being the major occupation) and whether the agricultural holding is a “farm” (with gross revenue above the threshold anticipated to generate a net farm income above the Canadian low income cut-off). To understand farm issues such as the variability of farm income or the rate of return to resources invested in farming, it would seem preferable to use farm variables to build a typology. To understand farmer issues such as the human capital of farmers or whether the farmer lives in a household with income below the low income cut-off, it would seem preferable to use farmer variables to build a typology. 


Finally, the institutions providing agricultural-related post-secondary education have reached 15% to 42% (depending upon the province) of the younger operators of “viable” farms. Thus, there is potential for these institutions to increase their penetration among younger operators of “viable” farms.

Perhaps obviously, this paper has focussed on only a few selected topics that might be addressed with Canada’s Agriculture-Population Linkage database. Analysts are encourage to pursue other relevant topics.
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Appendix A: The Agriculture-Population Linkage: An Overview of the Methodology

Shaw (1979) notes that the idea of linking the Census of Agriculture questionnaire and the Census of Population questionnaire was anticipated by the United Nations (1947). He documents a number of feasibility studies.

For example, a project was undertaken in Canada by the Central Research and Development Staff of the Dominion Bureau of Statistics {the forerunner of Statistics Canada}, using approximately 50,000 records from the 1961 Censuses of Agriculture and Population. In the United States, projects were undertaken co-operatively by the Bureau of the Census and the Economic Research Service of the United States Department of Agriculture both in 1950 and 1960. In 1950, approximately 11,000 records were matched. In 1960, approximately 7,400 records were matched manually from the 1959 Census of Agriculture and the 1960 Census of Population and Housing. In both the Canadian and United States projects, linkage applications were on a small scale (sample) basis and in only one case have results been published (United States, 1953). Possibly Canada’s 1971 Ag-Pop data base, representing a 100% linkage of agriculture and population census records, is without historical precedent (Shaw, 1979, 225).

The first Canadian Agriculture-Population Linkage database was constructed for the 1971 census. The key feature of the Canadian census program is that the Census of Population and the Census of Agriculture are both enumerated on the same day by the same enumerator.

As outlined by Freeman (1976), 

The program consists of a computerized record linkage of the 1971 Census of Agriculture and the 1971 Census of Population. The resulting linkage data base enables the cross-classification of agricultural characteristics of farming operations with socio-economic characteristics of farm operators and their households. (Freeman, 1976, p. 9)

The foundation of the program was relatively simple. The operator, or some member of the household of each census farm, completed two census questionnaires in 1971, the Agriculture and the Population questionnaire. . . . The Agriculture questionnaire for each census farm was matched by the computer to its corresponding Population questionnaire. The existence of unique identifying criteria (province, electoral district, enumeration area and household number) for each farm operator household made this match possible. These criteria had been transcribed (during field collection and manual processing operations) to both questionnaires. The initial computer run successfully matched 358,872 census farms (98 percent). Subsequent matches substituted the operator’s age (which appeared on both questionnaires) for the household number. A further 7,187 census farms were thus matched to their households. Finally, an imputation scheme matched the remaining 69 census farms. (Freeman, 1976, p. 10)

Freeman (1976) continues with an explanation of how the operator was identified on the Census of Population questionnaire and a re-weighting procedure to replicate control totals generated from the 100% databases. Specifically, in 1971, one-third of the households completed a “longer” questionnaire with the variables of interest (for each individual in the household, the Census of Population enumerated the occupation and industry of the main job, educational attainment, income by source, etc.). Thus, the 1971 Agriculture-Population Linkage was based on this one-third sample, However, the Census of Agriculture is a complete enumeration of all census-farms and the Census of Population has a “shorter” questionnaire (covering age, marital status, etc.) that provides 100% coverage of the entire population. A “raking ratio estimation procedure” was employed to adjust the 3:1 weights so that the Agriculture-Population Linkage would more closely replicate the control totals from the Census of Agriculture and the Census of Population.


Of course, the details are much more detailed. For example, see “Details on the Ag-Pop Linkage System”, Appendix A in Shaw (1979). Perhaps not surprisingly, “The most significant problem . . . resulted from inadequate enumerator recording of key geographic codes which were required to identify record pairs.” (Shaw, 1979, p. 227) Although “a failure-to-link ratio of approximately 5% - 9% was anticipated at the outset” (Shaw, 1979, p. 230), the decision to invest in “additional processing time at the Regional and Head Offices permitted a manual (i.e., pre-automated) collation of all non-resident farm operator agriculture and population schedules” (Shaw, 1979, p. 233) resulted in a failure-to-link ratio for Canada at just under 2%. This manual intervention was important because the location of the census-farm and the location of the household of the census-farm operator were different for 11% of census-farms in 1971. In these cases, one enumerator would enumerate the Census of Agriculture questionnaire in her “enumerator’s area” and another enumerator would enumerate the Census of Population questionnaire in her “enumerator’s area.” Manual intervention ensured that the two appropriate questionnaires were linked. Specifically, during this step, the household number on the Census of Population questionnaire was transcribed to the Census of Agriculture questionnaire for census-farm operators who did not reside on their agricultural holding (Shaw, 1979, p 234).
         A matched record pair, containing the identification criteria for the household, now existed for each census-farm. The next step was the identity of the operator from among other persons in each household. A computer search, utilizing coding on the Population Questionnaire and the answers to specific questions from both questionnaires, identified each operator.

          The matched record pair, containing only the identification criteria for the household and operator, for each census-farm was “linked” into one record. Those linked records were used to produce index files on which the remaining stages of the programme were dependent. All characteristics from both questionnaires were now accessible from the separate Agriculture and Population data bases by using these index files in conjunction with a retrieval programme. (Statistics Canada, 1975a, 1975b, 1975c, 1975d, 1976a, 1976b 1976c)

In 1971, 

. . . there were 7,468 households in Canada with two or more operators. . . . Thus, two or more census-farms were matched to each multi-operator household – one farm for each operator – and each of these matches produced a separate linked record. Also, as there is only one operator per household, there cannot be more than one operator per family on the Agriculture-Population Linkage database. As a consequence, this methodology over-estimates some counts such as total households, total families and total persons. (Statistics Canada, 1975a, 1975b, 1975c, 1975d, 1976a, 1976b, 1976c).

The 7,468 multi-operator households are in the context of 366 thousand operators (and thus 366 thousand census-farms). Among the 7,468 multi-operator households in 1971, most (6,982 households) were 2 operator households (i.e. given that only one operator was identified for each census-farm, each operator in the household was operating a different census-farm). An additional 448 households had 3 operators and 38 households had 4 or more operators (i.e. the members in the household were operating 4 or more census-farms). The over-estimation of households, families and persons note above arose because the “census-farm” was chosen as the basic unit in the database and thus, if the operators of 2 (or more) census-farms resided in the same holding, the data for this household was replicated for each census-farm within the database.

The 1971 Agriculture-Population Linkage provided one of the first estimates of:

· the income from each source for the operator and for other members of the operator’s household;

· the educational attainment of the operator and of other members of the operator’s household;

· the major occupation stated by the operator and by other members of the operator’s household.

Detailed tabulations were published in 7 bulletins (Statistics Canada, 1975a, 1975b, 1975c, 1975d, 1976a, 1976b, 1976c).

Shaw’s 1979 monograph (Shaw, 1979) provided a detailed analysis of the family structure, mobility characteristics, educational characteristics, a classification of the occupation and main industry for the operator’s “main” job plus details chapters on each of farm family income, a typology of low versus high income operators and determinants of farm performance. 
Bollman’s 1979 monograph (Bollman, 1979) estimated the inter-relationship between the off-farm work of the operator and various characteristics of the agricultural holding and the operator and the household.

Freeman (1976) presented some highlights of the main results arising from the 1971 Agriculture-Population Linkage database. These results were, essentially, the first data on these topics available to Canadian policy analysts.
One important contribution was the observation that operators on smaller holdings did not receive lower income from all sources (Appendix Table A1). The income from all sources for operators on the smallest agricultural holdings was larger than the income from all sources on the next two larger gross farm revenue groups.
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Similarly, operators on smaller holdings when classified by the size of farm capital did not receive lower incomes from all sources (Appendix Table A2).
Appendix Table A2
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Similarly, to reinforce the major point, operators associated with holdings with smaller land areas do not receive lower income from all sources (Appendix Table A3).

Appendix Table A3
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Among operators with a university degree, total income is about double the average, but this is all due to non-farm income (from all sources) as net farm income is essentially zero (Appendix Table A4).
Appendix Table A4
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Among operators with an occupation stated, 71% stated farming as their major occupation (Appendix Table A5). This varied from 41% in Newfoundland to 83% in Saskatchewan. Note that 336 thousand operators stated an occupation, out of 366 thousand operators. Some of the other 30 thousand operators would be retired.
Appendix Table A5
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A smaller share of operators on smaller agricultural holdings reported farming as their major occupation (Appendix Table A6).

Appendix Table A6
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Operators with a higher level of educational attainment were less likely to report farming as their major occupation (Appendix Table A7).

Appendix Table A7
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The methodology for the 2006 Agriculture-Population Linkage was essentially the same. The following is from the “notes” to the 2006 Agriculture-Population Linkage at http://www.statcan.gc.ca/pub/95-633-x/2007000/6500075-eng.htm (Statistics Canada, 2008c).
Automated matching process

The fundamentals of the Agriculture–Population automated matching process are simple. A farm operator completes a Census of Agriculture questionnaire as well as either a short or long Census of Population questionnaire, distributed to 80% and 20% of all households respectively. A unique household identifier is assigned to both the agriculture and population questionnaires when they are dropped off, and this identifier becomes the key for the match. Data from all successfully matched Census of Agriculture and long Census of Population questionnaires are linked to form the Agriculture–Population Linkage database. The 1991 to 2006 Censuses of Agriculture allowed respondents to report up to three operators per farm, and all farm operators were included in the matching process. With this additional information, the relationship between family members living in the same household and operating the same farm can be analyzed. As well, operators in different households operating the same farm can be included in the analysis (Statistics Canada, 2008c).
Sampling and weighting
As all questions on the short Census of Population questionnaire were also included on the long questionnaire, Census of Population data were collected either from 100% of the population or on a sample basis (i.e., from a random sample of one in five households). With the exception of data pertaining to very large agricultural operations and their operators, the data on the Agriculture–Population Linkage database must also be weighted up to compensate for sampling. The data associated with these very large agricultural operations and their operators were included on this database but excluded from the weighting procedure. If these operators of very large agricultural operations only received a short Census of Population questionnaire, their data for all supplementary questions contained on the long questionnaire were imputed using the responses of similar operators included in the 20% sample of households.

A method, known as the Generalized Least Squares Estimation Procedure, was used to calculate the weights. The weights were calculated independently in each of 206 geographic regions across Canada, defined as "weighting areas". Each weighting area represents between 1,700 and 8,000 persons from the farm population, and respects, as much as possible, the boundaries of census agricultural regions, census divisions and census consolidated subdivisions. As well, efforts were made to ensure the comparability of weighting areas between 1996, 2001 and 2006, while respecting these geographic boundaries. Characteristics referred to as "constraints" were also identified. These were agricultural and population characteristics of primary importance to data users for which data were already available on a 100% basis. In each weighting area, the Generalized Least Squares Estimation Procedure ensured that sample estimates of most of these constraints would be very close to the known population counts. The level of agreement depended on the scarcity of the constraints. Constraints common to many units had high agreement. Rare constraints had lower agreement. At the Canada level, half of the constraints had discrepancies between sample estimates and population counts less than 0.3% of the population count, 90% of the constraints had discrepancies less than 2.1%, and all constraints had discrepancies less than 5%. None of the largest constraints had discrepancies higher than 0.1%.

The Agriculture–Population database contains agricultural data (farm operations and farm operators) and population data (person, household, census family and economic family). For each of these components, weights have been calculated at the person level, household level, census family level and economic family level.

For any given geographic area, the weighted population, household, family or farm totals or subtotals may differ from that shown in previous releases containing Census of Agriculture data collected on a 100% basis. Such variation will be due to sampling. The discrepancies for variables used to define the constraints used in determining the generalized least squares weights were described above. The discrepancies for any variables highly correlated with at least one of the variables used to define a constraint will be similar to the discrepancy of that constraint. For other variables, discrepancies will depend on the relationship with the variable used to define a constraint, and could be large if no relationship exists (Statistics Canada, 2008c).
Matching errors

During the creation of the Agriculture–Population Linkage database, missing, incomplete, or incorrect operator identification information from either census has the potential to introduce errors into the matching process. As examples of false matches, the same operator on two different operations could be erroneously matched to two different persons, or two separate operators may be incorrectly linked to the same person on the Census of Population database. It may also occur that errors in operator identification could prevent some true matches from being made. The effects of these non-match situations are minimized through the use of imputation or weighting (Statistics Canada, 2008c).

Sampling errors
Sampling errors apply to all data relating to those questions on the long Census of Population questionnaires which were asked of only a one-fifth sample of households. These errors arise from the fact that the data for these questions, when weighted up to represent the entire population, inevitably differ somewhat from the results that would have been obtained if all households had been asked these questions. When variables relating to 100% of the population (either Census of Agriculture of Census or Population) are presented within the same table as variables relating to a 20% sample, all figures in this table will necessarily be sample estimates and therefore subject to sampling error.

The potential error introduced by sampling will vary according to the relative scarcity of the characteristic in the population. For large values, the potential error due to sampling, as a proportion of the total value will be relatively small. For small values, this potential error will be relatively large. The potential error due to sampling is usually expressed by the “standard error”. Every population has an associated standard deviation, which is given as the square root of the average squared deviation of all population values about their mean. The standard error is an estimate of the population standard deviation corrected for the size of the sample relative to the size of the population.

Appendix Table A8 provides approximate measures of the standard error due to sampling based on the size of the data table cell values. They are intended as a general guide only. Note that these measures should not be used directly for estimates associated with averages of population, family or farm data (e.g., average size of census family).

	Appendix Table A8
Approximate standard error due to sampling for 2006 Agriculture–Population linkage data

	Value of variable
	Approximate standard error 

	50 or less 
	15

	100
	20

	200
	30

	500
	45

	1,000
	60

	2,000
	85

	5,000
	130

	10,000
	180

	20,000
	255

	50,000
	400

	100,000
	555

	200,000
	775

	500,000
	1,205

	1,000,000
	1,685


Users wishing to determine the approximate error due to sampling, based upon the Agriculture–Population Linkage, should choose the standard error corresponding to the value that is closest to that given in a particular Agriculture–Population Linkage table. With 95% certainty (i.e., 19 times out of 20), an interval constructed from the tabulated value plus or minus two times its standard error will contain the true value for the enumerated population (discounting all forms of error other than sampling). As an example using the approximate standard errors above, the user can be reasonably certain that for a value of 1,000, the range of 1,000 ± (2 x 60) or 1,000 ± 120, will include the true value of the characteristic being tabulated.

The effect of the particular sample design and weighting procedure used in the 2006 Census will vary, however, from one characteristic to another and from one geographic area to another. Therefore, the standard error values in the table may understate or overstate the error due to sampling (Statistics Canada, 2008c) (See also Statistics Canada, 2003).
Appendix B: Selected studies based, in whole or in part, on the Agriculture-Population Linkage database
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Bollman, Ray D. (1991). "Efficiency Aspects of Part-time Farming.” In M. C. Hallberg, Jill L. Findeis and Daniel A. Lass (ed.). Multiple Jobholding among Farm Families (Ames: Iowa State University Press), pp. 112 - 139.
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Also published as The Microdynamics and Farm Family Economics of Structural Change in Agriculture (Ottawa:  Statistics Canada, Agriculture Division, Working Paper No. 16, 1992).
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Bollman, Ray D. and Pamela Smith (1986), "Integration of Canadian Farm and Off-farm Markets and the Off-farm Work of Farm Women, Men, and Children", Paper presented to the 1986 Meetings of the European Society for Rural Sociology, Braga, Portugal.
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Published as "Les agriculteurs canadiens des annees 1980", Cahiers de recherche sociologique, Vol. 5, No. 1 (Printemps, 1987), pp. 79-102.
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Ehrensaft, Philip, Pierre LaRamee, Ray D. Bollman and Frederick H. Buttel (1984), "The Microdynamics of Farm Structural Change in North America:  The Canadian Experience and Canada‑USA Comparisons", American Journal of Agricultural Economics, Vol. 66, No. 5 (December) pp. 823-828.


See also Ehrensaft, Philip, Pierre LaRamee, Ray D. Bollman and Frederick H. Buttel (1985), The Microdynamics of Farm Structural Change in North America:  The Canadian Experience and Canada‑USA Comparisons (Ithaca, New York:  Cornell University, Department of Rural Sociology, Bulletin No. 142, March).
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Statistics Canada. (1976) Cross-classified Socio-economic Characteristics of Farm Operators’ Dwelling Facilities: Canada (Ottawa: Statistics Canada, 1971 Census of Canada, Vol IV – Part 5 (Bulletin 4.5 – 3), Catalogue no. 96-717).
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Shaw, R.P. (1975) “A Performance Note on Canada’s 1971 Ag-Pop Linkage.” Socio-Economic Planning Sciences Vol. 9, pp. 96-98.

Statistics Canada. (1975) Basic Socio-economic Characteristics of Farm Operators: Canada and Provinces (Ottawa: Statistics Canada, 1971 Census of Canada, Vol IV – Part 4 (Bulletin 4.4 – 1), Catalogue no. 96-712)
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� The methodology will change for the collection of the 2011 Census of Agriculture but a 2011 Agriculture-Population Linkage database will still be constructed.


� Our discussion focuses strictly on the situation in Canada. As noted by Keita (2004), the situation is very different in different countries.


� All tabulations in this paper concerning the Agriculture-Population Linkage exclude households associated with widely-held or non-family corporate farms or farms with “other” types of legal organization (such as institutional farms, co-operative farms, Hutterite Colonies, etc.). In 2001, these holdings represented 2% of all census-farms and contributed 13% of aggregate gross farm revenue.


� “’Viable farm’, if it means anything, means a farm which, with current management, produces an income greater than the poverty level of income.” (Canada, 1969, p. 21)


� The urban-to-rural gradient is implemented by using the USDA “Beale codes” as applied to Canada by Ehrensaft and Beeman (1992).


� Essentially, these are “non-viable” farms (Canada, 1969) as our calculation for the gross farm revenue threshold for a “viable” farm in 2001 was $217,414.


� “Agriculture-related fields of study include the following groups in the Classification of Instructional Programs (Statistics Canada, 2007x): 01-- Agriculture, agricultural operations and related sciences (including all "sub" categories); 13.1301 -- Agricultural teacher education; 14.0301 -- Agricultural / biological engineering and bioengineering; 26.03 -- Botany / plant biology (including all "sub" categories); 26.07 -- Zoology / animal biology (including all "sub" categories); 26.08 -- Genetics (including all "sub" categories); 47.06 -- Vehicle maintenance and repair technologies (including all "sub" categories); and 51.25 -- Veterinary biomedical and clinical sciences (including all "sub" categories).





� These inter-provincial differences persist over time. A time series is not presented here as the coding for “major field of study” changed in 2006 and a concordance is not possible with the earlier coding. However, using the coding available in earlier Agriculture-Population Linkage databases does generate similar findings.
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