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ABSTRACT 
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University of Guelph, 2018 

Advisor: 

Dr. Alfons Weersink 

 

The number of farms in Canada has fallen by approximately 1.5% per year since 1941. These 

small net changes hide the significant movements of both entry and exit into the sector. The 

purpose of this thesis is to examine the factors affecting those rates of entry into farming and 

the rates of exit out of the sector. The analysis used the Canadian Longitudinal Census of 

Agriculture data set, which contains information on census farms for five census years. 

Approximately 25% of all census farms have entered the sector since the last census, but nearly 

half of these will exit the sector by the time of next census. Entrants tend to be young, operating 

small crop farms in more heavily populated regions. One-third of all census farms will exit by the 

next census and these farms tend to be smaller than continuing ones.  
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1 INTRODUCTION 

1.1 Introduction 

The structure of the agricultural sector has been transformed dramatically over the last 

century- farm numbers have fallen significantly due in large part to major gains in productivity 

(Gale 2003). There were more than 700,000 farms in Canada in 1941 but there are less than 

200,000 farms left in 2016. Total agricultural production has increased over the same time 

period that farm numbers has fallen resulting in an increase in average farm size.  But what is 

considered average is disappearing as the decline in farm operations has been most evident in 

the mid-size groupings while there has been an increase in the share (and absolute number) of 

the smallest and largest farm size categories.  Weersink (2018) describes the growing 

heterogeneity in farm structure and the implications for the sector.   

The continual decline in the number of farmers in most developed countries has generated 

concern about the impact on the vibrancy of the agricultural sector and rural communities. The 

decline in the relative number of new entrants is partially responsible for an increase in the 

average age of farm operators.  For example, the average age of Canadian farm operators has 

increased from 47.5 years in 1991 to 55 years in 2016. Farmers under 35 years of age 

represented just 8.2% of the total of 293,925 farm operators in 2011, down from 11.5% in 2001. 

The aging distribution of the farm population is viewed by some as an alarm about the future 

viability of the sector since older farmers are less likely to re-invest in their operations. 

Beginning farmers can ease the concern of an aging farming demographic by bringing needed 

skill sets, innovations and capital investment into the farming sector (Ahearn 2009; Hoppe et al. 

2006).   
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If indeed there is a desire to increase the number of entrants into farming, it is necessary 

to not only attract new farmers but to also retain them within the sector and prevent exit. The 

desire to encourage and retain farmers within the context of improving the vibrancy of the farm 

sector and rural communities contrasts with the view that the net decline of labour out of 

agriculture and into other sectors of the economy is part of a natural adjustment within a market 

economy. For example, Gale (2003) notes that most farm exits are voluntary, either retiring, 

passing management to the next generation or leaving farming due to poor health and death.  

The policy concern may not be out to reduce the exodus out of agriculture and encourage entry 

but rather how to aid in the transition of farmers out of the sector. 

1.2 Economic Problem 

Over the past century, agriculture sector has transformed from a labor-intensive industry to 

a capital-intensive one. The shift has allowed people to work in manufacturing or service sectors 

and to relocate to non-farm regions. The specialization in work has increased productivity in all 

sectors and decreased the share of income spent on food. While the overall increase in 

productivity has benefited society as a whole, the decline in farms signals a concern for rural 

communities and future agriculture productivity. The family farm is viewed as the backbone of 

rural communities and the rate of decline in farm numbers raises questions with regard to 

whether these communities can sustain themselves. In addition, the ability to continue providing 

the productivity gains that have resulted in widespread benefits to consumers requires the entry 

of new farmers to re-invigorate the methods of producing and marketing agricultural output.   

The need to bring in new ideas and energy into agriculture through new operators has 

prompted the examination of policies to foster entry, particularly of young people, into farming 

(Katchova et al. 2017). For example, FarmStart was a program from the Ontario Ministry of 

Agriculture Food and Rural Affairs (OMAFRA) designed to aid new entrants into agriculture by 
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providing management and financial consulting services (OMAFRA Staff 2018). FarmStart also 

partnered with the Toronto and Region Conservation Authority (2017) to initiate the McVean 

Start Up farm project aimed at leasing land near Toronto to new entrants. In addition to 

FarmStart, OMAFRA also provides a cost-sharing program, named Canadian Agriculture 

Partnership, (35% of the business plan cost; up to $10,000) to ease the start-up farms’ financial 

burden on business plans (OMAFRA 2018). In federal level, Agriculture and Agri-Food Canada 

(AAFC) supports the small and mid-sized farmers to market their product overseas through a 

non-repayable contribution program ($50,000 a year, or $100,000 for 2 years), called 

AgriMarketing Program (AAFC 2018). The desire to reduce net exits may result in policies 

focusing on stemming the flow of farmers out of agriculture. In contrast, the concern may be 

over-production and low farm incomes and the policy focus shifts to smoothing the transition of 

farmers out of the sector. Either way, the design of effective policies requires an understanding 

of the factors affecting the entry into and the exit out of farming.   

1.3 Research Problem 

This research is only meaningful if there is a gap in the literature or there is a topic or area 

that has not been closely examined before. In order to find the gap, the previous literature is 

identified and grouped into three categories, namely structural changes in agriculture, new 

entrants and exits, to facilitate the process. 

Goddard et al. (1993) paper on the economics of structural change in agriculture note that 

economic efficiency, income adequacy, stability, resource conservation, ease of access, rural 

community health and quality of life are all reasons for understanding the factors affecting 

change.  Goddard et al. (1993) also describe the number of elements comprising farm structure 

aside from farm numbers and average farm size.  These elements include the distribution of 

farm size, what is produced and where, and how it is sold.  For example, Sumner (2014) 
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highlights the increasing role of the largest farms in overall production, the increasing extent of 

multi-location farming, and the increasing use of contracts rather than spot markets for sale in 

U.S. agriculture.  Goddard et al. (1993) identified the major causes of structural changes as 

input prices, human capital, economic growth, farm and urban demographic and related market 

structures and public programs. 

von Massow et al. (1992) examined the effect of the output/input price ratio, the interest 

rate, and the labor/capital price ratio on entry and exit in the Ontario hog sector. Using a 

MOMAD estimation model, von Massow et al. (1992) found that the output/input price ratio had 

a major effect on the farm transition dynamic, while interest rate and labor/capital prices ratio 

only had a minor effect and that the smallest producers were most affected by these variables 

(von Massow et al. 1992).  A hog price support, feed subsidy or interest rate rebate program 

targeted to smaller producers were suggested as implications to help smaller hog farmers and 

keep them in the sector. Zepeda (1995) also used a Markov model to show that the U.S. dairy 

farmers responded symmetrically to a milk price increase or decrease when entering or exiting 

dairy sector, but farmers were more responsive to price decreases than price increases when 

changing herd size.  In contrast to Zepeda (1995) but similar to von Massow et al. (1992), Foltz 

(2004) found the main effect of a price floor policy was to keep U.S. farmers in business rather 

than encourage farms to get bigger. More recently, Katchova and Ahearn (2017) used a linked-

farm approach (non-regression) to examine the entry and exit rates in the U.S. and found the 

entry rate was highest among farmers less than 35 years old and that the survival rate of these 

new entrants was higher in agriculture as compared to the retention rate in other sectors due to 

government safety net programs for farmers.  

In contrast to the quantitative analysis on the above studies that were focused on the role 

of prices (and government support of those prices) on entry and retention, FarmStart conducted 
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a survey with Ontario Junior Farmers and found four types of new farm entrants: (1) young 

moving into an existing operation; (2) young seeking entry into a niche market; (3) middle-aged 

looking for a second career; and (4) new Canadians (Young 2015). The distinction of the types 

of new entrants is consistent with the rise of non-traditional farmers focused on niche markets 

noted by Weersink (2018) and should be considered in additional analysis on factors affecting 

entry. Despite continuing efforts to support farm new entrants, FarmStart (2013) also 

emphasizes that farm new entrants still face obstacles and barriers both financially and 

knowledge wise.  

The obstacles and barriers are not only a factor deterring new entrants into agriculture, but 

also a major reason why farmers quit farming. Using a logit model, Kimihi and Bollman (1999) 

found the rate of exit for Canadian and Israeli farmers between two census periods increased 

with age of the farmers and decreased with size of the farm.  Kimihi and Bollman (1999) also 

concluded that off-farm work reduces the tendency to exit agriculture in Canada and Israel. The 

finding suggests the importance of financial support either within agriculture or from non-farm 

sources to help farmers stay in the sector during period of low net returns. Similar to the 

research of Kimhi and Bollman (1999), Hoppe et al. (2006) employs a base logit regression and 

five more additional logit regressions to examine the impacts of operator (i.e. operator age, race 

and gender and off-farm work) and farm (i.e. farm type, business age and sale category) 

characteristics on farm exits, with repeating the same six logit regressions on three different 

censuses (cross sectional data only). From the six logit regressions, Hoppe et al. (2006) 

concluded that farmers tend to exit at old age in smaller sale category with short business age. 

In addition, black or female operators are more likely to exit compared to white or male 

operators, while off-farm work reduces the chance of farmers to quit farming.  Similar to the 

findings on the entry decisions by von Massow et al. (1992) and Foltz (2004), Mishra et al. 
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(2014) found government payments reduced the likelihood of farm operators exiting agriculture.  

Mishra et al. (2014) also claim a farm household is more likely to exit farming if the spouse 

works full-time off-farm. Although it may appear to conflict with the role of part-time farming and 

the dynamics of entry and exit found by Kimihi and Bollman (1999), it may also highlight the role 

of the spouse in operating a successful and continuing farm operation.  Consistent with previous 

studies on exit, Katchova and Ahearn (2017) find that exit rate was highest among farmers older 

than 65 years as would be expected.  

The previous studies provide guidance on the role of farm operator characteristics and 

farm price in the entry and exit decisions of farmers.  However, these studies have limitations on 

the extent of analysis either in terms of sector of time frame.  Several of the studies are for only 

one sector (i.e. von Massow et al. 1992; Zepeda 1995, or are for the U.S. (Foltz 2004; Mishra et 

al. 2014; Katchova and Ahearn 2017).  Others are limited by the time frame.  For example, 

Kimihi and Bollman (1999) use only 1966 and 1971 census to study exit and the structure of 

Canadian agriculture has changed significantly since 1971. Mishra et al. (2014) used the 2001 

ARMS (Collected by Economic Research Service and the National Agricultural Statistics 

Service, U.S.A.) data set, which limits the impact of changes over time.  While Katchova and 

Ahearn (2017) use a 15-years of data (1997-2012, four censuses) from USDA’s Census of 

Agriculture and is conducted an aggregate level, the analysis relies on descriptive statistics 

rather than regression.  

The uniqueness of this study is the joint analysis of both the entry and exit decision of 

farmers using regression with a detailed panel dataset on Canadian agriculture. The Canadian 

Longitudinal Census of Agriculture (CL-CEAG) dataset is the source of the data used in the 

analysis. Statistic Canada’s CL-CEAG links micro-data collected on census farms across 

census years starting from 1996 to 2016 (five censuses) for this study. This 20-year period 



 

 

7 

 

(1996-2016) of data is comparable to five USDA’s Census of Agriculture used by Hoppe et al. 

(2006) (1978-1997) and the four censuses by Katchova and Ahearn (2017) (1997-2012). A no 

fixed-effects logit regression and a fixed-effects logit regression have been selected to fit the 20-

year panel data from Statistics Canada to determine the likelihood of farmers entering and 

exiting the sector.  The robustness of the results can be compared by the regressions 

controlling for the individual farm (fixed-effects) and not doing so (without fixed-effects). The 

extent to which new entrants exit the sector by the time of the next census (retention rate) is 

also a unique aspect of the study.  
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1.4 Purpose and Objectives 

The purpose of this study is to examine the factors affecting the entry and exit of farmers 

in Canada.  The specific objectives are: 

i. To characterize the changes in farm numbers and size by sector and region in Canada 

over time; 

ii. To develop a conceptual model to explain how the economic and social factors 

affecting the decision of a potential new entrant to enter into farming and the decision 

of a current farmer to exit the sector;  

iii. To assess the impact of operator, farm and regional characteristics on the likelihood of 

entry into farming and exit out of agriculture in Canada; and 

iv. To discuss the implications of the results on the design of policies to encourage entry 

into agriculture and slow the rate of exodus of current farmers. 

1.5 Chapter Outline 

The next chapter describes the trends in the structure of Canadian agriculture sector.  The 

changes in farm size by sector and region provide necessary background on the dynamics of 

entry and exit into agriculture.  In chapter 3, a theoretical model is developed to provide 

hypotheses to guide the empirical research.  In addition, the Canadian Longitudinal Census of 

Agriculture (CL-CEAG) dataset is described in Chapter 3.  The CL-CEAG links micro-data 

collected on census farms across census years from 1996 to 2016.  The no fixed-effects and 

fixed-effects logit models are also described.  Chapter 4 presents the summary statistics of the 

data set and the results from the logit regressions on entry and exit.  Finally, chapter 5 

summarizes the major results, discusses the contributions of the study, and provides 

suggestions for future research.  
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2 THE CHANGES IN FARM SIZES AND FARM SIZE DISTRIBUTION IN 
CANADA 

2.1 Introduction 

The structure of Canadian agriculture has changed significantly over the last century, and 

consequently so must the policies have targeted toward the sector. The most obvious change is 

the significant decline in the number of farms and farmers, and a corresponding increase in farm 

size (Goddard et al. 1993).   However, the declines have not occurred evenly through time nor 

commodity. The result is that Canadian agriculture has moved away from being very 

homogeneous with farms of a similar size and structure to one with growing numbers of small 

and large farms but fewer in the middle. The heterogeneity complicates the assessment and 

design of farm policy (Weersink 2018). 

The purpose of this chapter is to provide an overview of the changes in farm numbers and 

size in Canada over time. It begins with a description of the changes in the total number of 

farms and farmers reported in the Census of Agriculture over time and includes an analysis of 

these changes at the provincial level and across different farm sectors. The next section 

describes the corresponding temporal changes in average farm size across sectors and 

provinces followed by a discussion of the changes in the distribution of farm size. The chapter 

concludes with the main trends noted in the distribution of farm size over time and the 

implications for the subsequent analysis on the factors driving theses observed changes. 

2.2 Number of Farms and Farm Operators 

2.2.1 Total Number of Farms 

The total number of farms in Canada has declined steadily from its peak in 1941 aside 

from a small increase reported in the 1996 census, as illustrated in Figure 2.1) due largely to 

technological advances and off-farm economic opportunities (Goddard et al. 1993).  There were 
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more than 732,000 farms in 1941 but this dropped to less than 194,000 farms in 2016 - a 

reduction of approximately 75% over the 75-year period. The absolute and percentage changes 

in farm numbers between census years are illustrated in Figure 2.2. The largest reduction in 

both absolute and percentage terms occurred between 1951 and 1971. The average reduction 

in the 5 years between censuses was approximately 15% in this 20-year period while the 

average reduction in farm numbers since 1976 has been less than half this rate. While the rate 

of decline in farm numbers is slowing, there continue to be differences in the annual rate.  

Note that the current definition of a farmer and a census farm used by Statistics Canada 

is based on the potential ability and desire to sell agricultural products. It does not include a 

minimum sales criterion; rather Canadian farmers and the farms they operate are self-identified 

with potentially minimal sales. The all-encompassing definition of a census farm permits a 

measurement of total agricultural production, which is the purpose of the Census (Poon and 

Weersink 2014). Determining aggregate measures such as total production or farmland area 

requires measuring all potential farmers and farms but there are cautions with using such a 

broad definition of a farm for other purposes. 
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Figure 2.1: Total Number of Farms in Canada, 1921-2016 

Source: Statistics Canada CANSIM Tables 004-0001 and Table 004-0237 

 

Figure 2.2: Absolute and Percentage Changes in the Total Number of Farms between Census 
Years, 1931-2016 

Source: Statistics Canada CANSIM Table 004-0001 & CANSIM Table 004-0237. 
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 The regional differences in farm numbers over time are illustrated in Figure 2.3. Ontario 

continues to be the province with the most farms but the current number of roughly 50,000 is 

one-third of the number that existed in 1951. Quebec had the second most farms in 1951 

(134,336) but now has the fourth highest number of farms in the country (28,919) with most of 

the decline happening before the turn of the century. Alberta now has the second most farms in 

the country at 40,638 whereas it had the fourth most in 1951 (84,335); farm numbers declined in 

Alberta but not at the rate experienced in other provinces. For example, there was an 

approximate 50% drop in the number of farms in Alberta while the number of farms fell by nearly 

70% in neighbouring Saskatchewan. The exception to the steady decline in farm numbers is 

British Columbia where the number of farms has been relatively constant over time at slightly 

less than 20,000. 
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Figure 2.3: Total Number of Farms by Province, 1951-2016 

Source: Statistics Canada CANSIM Table 004-0001 & CANSIM Table 004-0237. 

2.2.2 Total Number of Farm Operators 
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Figure 2.4: Total Number and Average of Farm Operators in Canada, 1991-2016 

Source: Statistics Canada CANSIM Tables 004-0017, 004-0238 and 004-0239. 

 

Figure 2.5: Age Distribution of Farm Operators Canada Wide 

Source: Statistics Canada CANSIM Tables 004-0017, 004-0238 and 004-0239. 
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The average age of farm operators in Canada has increased steadily from 47.5 years in 

1991 to 55 years in 2016 (see Figure 2.4) and these averages are similar to that observed in 

both Ontario and Saskatchewan (see Figure 2.5).  The aging of farm operators is due larger to 

the greater share of farmers in the older age cohort as illustrated in Figure 5. The portion of 

young farm operators (under 35 years) fell significantly from 20% in 1991 to around 10% in the 

next census but the share has remained relatively constant since that time. The most noticeable 

change is the share of middle-aged farmers. The percentage of farm operators between 35 to 

54 years was 48% in 1991 and peaks at 54% in 2001 but has since dropped to 36% in 2016.  In 

contrast, the percentage of farmers 55 years and above has grown from 32% in 1991 to 55% in 

2016.  As a result, the age distribution of farmers in Canada has changed from a bell-shaped 

curve in 1991 to upward, linear distribution in 2016. The shift in the age distribution observed 

nationally is mirrored at the provincial level. 

 

Figure 2.6: Total Number of Farm Operators and Farm Operators' Average Age across Provinces 

Source: Statistics Canada CANSIM Tables 004-0017, 004-0238 and 004-0239. 
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2.2.3 Total Number of Farms by Sector 

The approximate 20% reduction in total farm numbers observed nationally since 2001 

(see Figure 2.1) did not occur evenly across alternative sectors. The number of farms by type in 

Canada for the last four census periods are illustrated in Figure 2.7.  Approximately 70,000 

farms in Canada in 2001 were either raising beef or growing grain/oilseeds. However, there are 

less than half the number of beef farms 15 years later. There was a 40% reduction in the 

number of beef farms between 2006 and 2011 due largely to the BSE (Bovine spongiform 

encephalopathy) outbreak in Alberta in 2003. Forty countries, including the United States and 

China, banned imports of Canadian beef thereby decreasing its demand and subsequently the 

price for Canadian beef. Many beef farms were forced to exit the industry due to the extended 

period of low prices. The number of hog farms have also been cut in half from 7,388 in 2001 to 

3,305 farms in 2016. As with the beef sector, the hog industry faces a volatile, competitive 

market, and the largest relative reduction in hog farm numbers occurred during periods of low 

hog prices.  Although the Canadian dairy sector is insulated from the price volatility observed in 

the red meat sector due to its supply management marketing system, there was still a significant 

decline in the number of dairy farms; 18,321 farms in 2001 to 10,525 farms in 2016. Yet, the 

number of poultry farms, which also operate within a supply management system, and the 

number of sheep farms, which are not supply managed, remained relatively constant over the 

last 15 years suggesting factors other than marketing system, such as technologies, also have 

an impact on farm numbers. 
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Figure 2.7: Number of Farms in Canada by Sector 

Source: Statistics Canada CANSIM Tables 004-0014 and 004-0200. 
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Figure 2.8: Number of Farms in Ontario by Sector 

Source: Statistics Canada CANSIM Tables 004-0014 and 004-0200. 
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Figure 2.9: Number of Farms in Saskatchewan by Sector 

Source: Statistics Canada CANSIM Tables and 004-0200. 
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2.3 Average Farm Size 

2.3.1 Average Farm Size by Land Area 

 

Figure 2.10: Total Farmland and Percentage Changes of Farmland every 5 years Canada Wide 

Source: Statistics Canada CANSIM Tables 004-0002 and 004-0204 
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Figure 2.11: Average Farm Size in Canada, Ontario and Saskatchewan (Acres of Farmland per 
Farm) 

Source: Statistics Canada CANSIM Tables 004-0002 and 004-0204 

 

Figure 2.12: Percentage Changes in Average Farm Size in Canada, Ontario and Saskatchewan 

Source: Statistics Canada CANSIM Tables 004-0002 and 004-0204 
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Figure 2.13: Total and Percentage Changes of Farmland every 5 years in Ontario 

Source: Statistics Canada CANSIM Table 004-0002 & 004-0204 
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Figure 2.14: Total Percentage Changes of Farmland every 5 years in Saskatchewan 

Source: Statistics Canada CANSIM Table 004-0002 & 004-0204 

The trend in Saskatchewan farmland represents a further contrast to the declining trend 

in Ontario and the constant value nationally. Farmland rose from 1951 to 1991 but has fallen 

since that time with a significant fall between 2006 and 2011 (see Figure 2.14). Combining the 

general increase in farmland with the decline in farm numbers, average farm size in 

Saskatchewan has increased more than three-fold from 550 acres in 1951 to 1,784 acres in 

2016. The rate of increase in average farm size in Saskatchewan is more than double the 

increase noted in Ontario (see Figure 2.12). 

2.3.2 Average Farm Size- Farmland Versus Cropland 

The values for the average farm size in terms of land area vary with the measure of land 

area. The above discussion used the typical measure - farmland.  Farmland is defined by 

Statistics Canada to include “cropland, summerfallow, improved and unimproved pasture, 

woodlands and wetlands, all other land (including idle land, and land on which farm buildings 

are located)” (Statistics Canada 2017a).  An alternative base measure is cropland, which is 

2.84%

1.83%

2.58%

1.54%

-0.54%

0.70%

-2.13%

2.51%

1.00%

-1.10% -1.14% -1.00%

-4.09%

-0.07%

-8.00%

-4.00%

0.00%

4.00%

59000000

60000000

61000000

62000000

63000000

64000000

65000000

66000000

67000000

1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Pe
rc

en
ta

ge
 C

h
an

ge
s

A
ve

ra
ge

 a
cr

es
 p

er
 f

ar
m

Total acres Percentage changes respect to previous census



 

 

24 

 

defined as the total area of all census crops used for producing crops including hay field crops, 

tree fruits or nuts, berries or grapes, vegetables, seed…” (Statistics Canada 2017b). 

The total farmland in Canada has remained relatively constant at around 160 million 

acres. However, cropland area has fluctuated from a low of nearly 20 million acres in 1971 to a 

high of nearly 40 million acres in 1991. In contrast, the area of cropland has risen steadily in 

Ontario while the area of farmland has fallen over time resulting in the share of cropland of total 

farmland rising from around 5% in 1961 to over 27% in 2016. The opposite has occurred in 

Saskatchewan - cropland represented nearly a third of total farmland in 1986 but it was less 

than 20% in 2016. 

 

The effect of using farmland versus cropland on average farm size is illustrated in Figure 

2.15. Average farm size is smaller using cropland rather than farmland given the definition of 

cropland is more restrictive and the resulting total less than farmland. While the rate of increase 

in average farm size using cropland rather than farmland is similar across Canada, the rate of 

increase is faster in Saskatchewan and slower in Ontario due to the differences in growth of 

cropland area. 
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Figure 2.15: Average Farmland and Cropland per Farm in Canada, Ontario and Saskatchewan, 
1956-2016. 

Source: Statistics Canada CANSIM Table 004-0002, 004-0003, 004-0204 & 004-0213 

2.3.3 Average Farm Size by Crop 
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Source: Statistics Canada CANSIM Tables 004-0003 and 004-0213 

Average farm size differs depending on the crop grown, which is related to the regional 

differences discussed above. The average area of wheat planted per farm in Canada was 100 

acres in 1956 and grew more than fourfold to 446 acres in 2016 (Figure 2.16).  The average 

farm size based on farmland (820 acres) is almost twice the size of average amount of wheat 

grown; highlighting the dominance of wheat as the major crop grown in terms of planted area. 

The average amount of wheat grown by wheat farms is nearly 2.5 times the average size of 

corn area planted by farms growing corn.  However, the average size of corn farms has 

increased more than eight times from 18 acres in 1956 to 150 acres in 2016 (Figure 2.16).  The 

average amount of corn grown per farm in Ontario (133 acres) is near the national average and 

is higher than the average amount of wheat grown (90 acres) reflecting the relative profitability 

of corn compared to wheat (Figure 2.17). In contrast, the average amount of wheat grown per 

farm in Saskatchewan (671 acres) is over three times the average amount of corn grown (218 

acres) although this amount has grown significantly over the last decade due to the 

development of earlier maturing corn varieties (Figure 2.18).     
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Figure 2.17: Average Crop Farm Size in Ontario 

Source: Statistics Canada CANSIM Tables 004-0003 and 004-0213 

 

Figure 2.18: Average Crop Farm Size in Saskatchewan 

Source: Statistics Canada CANSIM Tables 004-0003 and 004-0213 

2.3.4 Average Farm Size by Livestock Sector 

 

Figure 2.19: Total Number and Average Dairy Farm Size (Cows per Farm) in Canada, 1976-2016 

Source: Statistics Canada CANSIM Tables 004-0004 and 004-0221. 
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As discussed earlier, the number of dairy farms in Canada has declined at a rate similar 

to that witnessed in the red meat sector. The number of farms with dairy cows in the country fell 

87% from nearly 100,000 in 1976 to 12,895 in 2016. Given the relatively constant production 

over the last forty years, the average herd size has increased approximately 2.5 times from 21 

cows in 1976 to 73 cows in 2016 (Figure 2.19). Average dairy farm size has increased most 

significantly in the western provinces (Figure 2.20). British Columbia has the largest average 

herd size at 110 cows per farm, followed by Alberta (97 cows per farm), and then Saskatchewan 

(94 cows per farm).  Herd size is smaller in the eastern provinces; average dairy farm size in 

Ontario is 71 cows and Quebec has the smallest dairy farms on average at 62 cows per farm 

(Figure 2.20). 

 

Figure 2.20: Average Number of Dairy Cows per Farm in Canada and Provinces 

Source: Statistics Canada CANSIM Tables 004-0004 and 004-0221. 
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Figure 2.21: Total Number of Beef Farms and Average Farm Size (Cattle per Farm) in Canada, 
1976-2016 

Source: Statistics Canada CANSIM Tables 004-0004 and 004-0221. 
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Figure 2.22: Average Number of Beef Cows per Farm in Canada and Provinces 

Source: Statistics Canada CANSIM Tables 004-0004 and 004-0221. 

 

Figure 2.23: Total Number of Hog Farms and Average Farm Size (Pigs per Farm) Canada, 1976-
2016 

Source: Statistics Canada CANSIM Table 004-0004 and 004-0223. 
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than 60,000 in 1976 to around 8,000 in 2016, an 87% decrease (Figure 2.23). However, the 

average number of pigs per farm has increased 18 times from 1976 (91 pigs per farm) to 2016 

(1,677 pigs per farm) suggesting significant efficiency improvements. Quebec had the largest 

average sized hog farms in 1976 (178 pigs per farm) in 1976 but Manitoba surpassed Quebec 

in the 2006 census- average number of pigs per farm in Manitoba in 2006 was 2,468 pigs 

(Figure 2.24). The average size of hog farms in Manitoba has doubled in the last decade and 

was 5,087 pigs in 2016. Quebec has the next largest average hog farm size among provinces 

but its average of 2,316 pigs is around half of the average farm size of hog farms in Manitoba.  

Average hog farm size in Saskatchewan (1,548), Ontario (1,280) and Alberta (1,207) are similar 

but average hog farms size in British Columbia is significantly smaller than any other region at 

98 pigs per farm in 2016. 

 

Figure 2.24: Average Number of Pigs per Farm in Canada and Provinces 

Source: Statistics Canada CANSIM Tables 004-0004 and 004-0223. 

0

1000

2000

3000

4000

5000

6000

1976 1981 1986 1991 1996 2001 2006 2011 2016

A
ve

ra
ge

 N
u

m
b

er
 o

f P
ig

s 
p

er
 F

ar
m

Canada Quebec Ontario Manitoba Saskatchewan Alberta British Columbia



 

 

32 

 

 

Figure 2.25: Total Number of Chicken Farms and Average Birds per Farm in Canada 

Source: Statistics Canada CANSIM Tables 004-0004 and 004-0225. 
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farms. Average size of chicken farms peaked in 2011 at 6,443 birds per farm. The largest 

average sized chicken farms are in Quebec at 13,889 birds per farm and peaked in 2011 at 

15,696 birds per farm. Average chicken farm size in Ontario and Manitoba has grown as a 

similar speed to the national average but has lagged behind the national average in the three 

western provinces - Saskatchewan, Alberta and British Columbia (Figure 2.26). 
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Figure 2.26: Average Number of Chicken per Farm in Canada and Provinces 

Source: Statistics Canada CANSIM Tables 004-0004 and 004-0225. 

2.4 Farm distribution 

2.4.1 Farm distribution by size 

The increase in average farm size described in the previous section hides the changes 

that are occurring in the distribution of farm sizes, hiding the heterogeneity referred to at the 

beginning of the paper. The number of farms in Canada by farm area operated is illustrated in 

Figure 2.27. The general trend across census years is a relatively constant number of small 

farms, a significant decrease in the number of mid-sized farms, and an increase in the number 

of large operations. The changes are highlighted in Figure 28 for 1981 and 2016. The joint 

histogram reveals: (1) the drop in overall farm; (2) the increase in the absolute number of large 

farms; (3) the significant drop in the medium sized farms that were the average in 1981; and (4) 

the increase in the share (although a decline in the absolute number) of small farms. The 
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implied by the decline in farm numbers, the distribution is now scattered across the size 

categories.   

The decrease in farm numbers has not occurred evenly across all farm size categories 

but instead the decline has largely occurred with the mid-size operations.  Rather than being a 

bell-shaped distribution, a uniform distribution is taking shape with farms spread across the size 

categories. The decline in the share of farms in the mid-size categories and corresponding 

increase in the shares of the smallest and largest categories are illustrated in Figure 2.28. For 

example, less than 1% of the farms in 1981 operated more than 3,520 acres but the share in 

2016 is close to 5% so the share has risen by approximately 4 percentage points. 

Approximately one-quarter of farms in 2016 were less than 70 acres as compared to around 

16% in 1976 and the percentage of farms larger than 1600 acres is now nearly 15% of all 

operation whereas it was less than 5% in 1976.  

 

Figure 2.27: Number of Farms in Canada Classified by Size (acres), 1976-2016 
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Source: Statistics Canada CANSIM Tables 004-0005 and 004-0201. 

 

Figure 2.28: Number of Farms in Canada Classified by Size (acres) in 1981 and 2016 

Source: Statistics Canada CANSIM Tables 004-0005 and Table 004-0201. 

 

Figure 2.29: Farm Size Distribution in Canada in 1976 and 2016 

Source: Statistics Canada CANSIM Tables 004-0005 and 004-0201. 
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2.4.2 Farm Size distribution by Cash Receipts 

The number of farms classified by the total farm receipts is illustrated in Figure 2.30 for 

1981 and 2016. The total number of farms represented by the sum of the histogram bars has 

fallen as discussed earlier but the number of farms selling more than $250,000 (in constant 

2010 $’s) has increased significantly. Unlike the number of farms under 10 acres in Figure 2.28, 

the number of small farms as measured by sales under $10,000 dropped by 63% from 92,704 

farms in 1981 to 34,156 farms in 2016. The most noticeable trend is the rise in farms selling 

more than $500,000; the share has risen from 1.34% in 1981 to 16.36% in 2016 (Figure 2.30). 

 

Figure 2.30: Number of Farms in Canada Classified by Total Gross Farm Receipts at 2010 
Constant Dollars in 1981 and 2016 

Source: Statistics Canada CANSIM Table 004-0006 and 004-0233. 
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except the category of farm receipts above $2 million, which was assumed to be $3.5 million per 

farm. The average sales were multiplied by the number of farms to get total farm receipts by 

size category.   

The degree of homogeneity in the farm sector a generation ago is highlighted by the 

normal distribution of farm sales by size category. Approximately one-third of the farms had 

farm sales between $100,000 to $250,000 in 1981 and this fell to 8.5% in 2016 (Figure 2.31). 

The graph also highlights the increasing role of the largest farms in overall production, which 

Sumner (2014) noted is also evident for the United States. In 1981, 4.5% of the farms had sales 

above $250,000 and this generated 36% of total farm sales. In 2016, farms (27.7%) with 

receipts above $250,000 generates 86% of total farm sales. 

 

Figure 2.31: Percentage of Total Sales Classified by the Farm Receipts 

Source: Statistics Canada CANSIM Tables 004-0006 and 004-0233. 
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2.5 Summary 

The structure of Canadian agriculture sector has changed significantly. There are fewer 

farms and farmers but the average farm size for those remaining has increased. The extent of 

the change varies by region and commodity. For example, average farm size has grown more in 

Saskatchewan than Ontario and the rate of growth is higher for hog farms than for other 

livestock farms. The growth in the average farm size is driven by an increase in the absolute 

number of large farms but the growing share of small farms tempers the extent of the increase 

in average farm size. Regardless of sector, the number of mid-sized farms that dominated 

production a generation ago has declined significantly. The hollowing out of the middle has 

resulted in a movement away from a bell-shaped distribution for farm size to a more uniform 

distribution.  Those in the largest size categories consequently represent a growing percentage 

of total farm sales. The next chapter presents the model and data used to explain the changes 

in farm numbers. 
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3 MODELS AND DATA 

3.1 Introduction 

The previous chapter described the changes in farm numbers over time in Canada.  The 

major trends are a steady decline in farm numbers, a significant increase in farm size, and an 

increase in the average age of farmers.  The distribution of farm cash receipts has evolved from 

a bell-shaped curve to a curve that resembles a uniform distribution, indicating a decreasing 

share of middle-sized farms and an increasing role played by larger farms in overall production. 

Similar to other developed countries, Canadian agriculture sector also has been gone 

through some major structural changes during the past several decades. Sumner (2014) stated 

in his paper that commercial farms were becoming lager in the United States, while this trend 

was not true comparing farm sector with other sectors. In other words, other industries are more 

concentrated than the farm sector, given a growing number of multi-national corporations in 

other industries. Similar to Sumner’s conclusion on the U.S. agriculture sector, the farm 

distribution graph in chapter 2 clearly demonstrates a trend of concentration in the Canadian 

agriculture sector as well. Following the trend in other sectors, multi-location farming and 

contractual relationship are more and more prominent in agriculture sector (Sumner 2014). 

Another noticeable trend in agriculture sector is the sharp and steady decline of young farmers 

(Gale 2003). The reason causing this decline might be related to the income gap between rural 

area and urban area, since workers in rural Canada receive only two-thirds of the median wage, 

far more less than their urban counterparts (Vera-Toscano et al. 2003). 

This chapter provides the conceptual and empirical models to explain the decline in farm 

numbers by specifically looking at the entry and exit decisions associated with farming.  The 

theoretical model assumes the individual maximizes the present value of utility associated with 
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consumption and leisure over time.  For someone presently not farming, the entry choice 

involves comparing the maximum present value of entering into agriculture versus remaining out 

of agriculture.  For someone currently farming, the exit choice involves comparing the present 

value of staying in farming versus exiting the sector.  The relative value of the entry and exit 

decision depends on operator, farm and regional characteristics.  The Canadian Longitudinal 

Census of Agriculture (CL-CEAG) dataset, which links micro-data collected on census farms 

across census years from 1996 to 2016, provides the variables to proxy these three general 

characteristics.  The next section of the chapter defines the variables used to measure these 

characteristics and their hypothesized effects based on the theoretical model.  The chapter 

concludes with a description of the no fixed-effects and fixed-effects logit models used to 

estimate the impact of these factors on the likelihood of entry and exit into Canadian agriculture.   

Chapter 4 presents the results of the analysis.  

3.2 Conceptual Model 

The decision to enter or exit farming is modeled through a neoclassical human capital 

theory approach inspired by Kimhi (2000) and Kimhi and Bollman (1999) in which the individual 

weighs the present value of the utility of either entering (exiting) agriculture as compared to the 

present value of utility from staying out of (in) farming.   

The utility for individual (U) is assumed to be a function of consumption (C) and leisure 

(L).  The present value of utility for an individual (𝑃𝑉𝑡) in period t is given by   

 𝑃𝑉𝑡 = ∑ 𝛽𝜏|𝑡

𝑁

 𝜏=𝑡

∙ 𝑈(𝐶𝑡  , 𝐿𝑡; 𝑂, 𝐹, 𝑅) 
[3-1] 
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where 𝛽𝜏|𝑡 is the discount parameter from period 𝑡 to  (survived to period ), which is equal to 

(
1

(1+𝑖𝜏)𝜏−𝑡) with 𝑖𝜏 the interest rate in each period.  For simplicity, it is assumed that 𝛽𝑡|𝑡 = 1. The 

expenditure on consumption depends on the prices and quantities of the purchased goods 

denoted by Pt and Qt respectively (𝐶𝑡 = 𝑃𝑡 ∙ 𝑄𝑡). The value of consumption and leisure depends 

on characteristics of the individual or operator (O), farm (F), and region (R). For example, 

operator age can affect the relative value of purchasing goods or spending time on non-work 

activities. 

Earnings from farming (NFI) and off-farm work (W (1-L)) along with income generated 

from assets (A) limit the amount that can be spent on consumption as summarized the by the 

following budget constraint  

 ∑ 𝐶𝑡

𝑁

𝜏=𝑡

= ∑[𝑁𝐹𝐼𝜏 + 𝑊𝜏 ∙ (1 − 𝐿𝜏)] + 𝑖𝐴𝑡

𝑁

𝜏=𝑡

 
[3-2] 

Time limits the earnings from working on or off the farm. It is assumed that the optimal 

amount of labour is devoted to the farm, and the remainder of the total time (set to 1 for 

simplicity) is allocated between off-farm work and leisure. Thus, the amount of time in non-farm 

work is 1-L and the wage rate per unit of time is W. Previous studies have examined the factors 

affecting the allocation of time across farm, off-farm and leisure including the role of part-time 

farming as a transition into or out of agriculture (Mishra and El-Osta 2010; Kimhi 2000). If the 

marginal returns of off-farm work are greater than the marginal returns to time on the farm with 

no off-farm work, then the operator will allocate time to market work until the marginal returns to 

both forms of employment are equal to the marginal rate of substitution between leisure and 
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consumption goods (Weersink et al. 1998).  As with the value of C and L, the earnings from 

agriculture and outside agriculture depend on the operator, farm and regional characteristics.   

There are two different forms of the maximization problem: one if the individual is not in 

agriculture and is considering entering, and the other if the individual is operating a farm and is 

assessing whether to exit the sector. While the objective function is not affected with either 

decision problem, the inclusion of NFI in the budget constraint depends if the choice involves 

operating a farm. In addition, there are adjustment costs associated with moving either into or 

out of farming that are not imposed on the individual staying with the current choice. 

 In the case of entry, we define the present value of utility from not farming for the 

individual currently out of agriculture as the maximization of [3-1] subject to [3-2] with NFI=0 and 

denote it as 𝑃𝑉𝑡
𝑂𝑢𝑡|𝑛𝑜𝑛−𝑓𝑎𝑟𝑚

. The value of the alternative choice is the present value of utility 

from farming (𝑃𝑉𝑡
𝐼𝑛|𝑒𝑛𝑡𝑟𝑎𝑛𝑡

) found by maximizing [3-1] subject to the budget constraint which 

includes the adjustment cost of moving to farming and the returns generated from the farm. 

Since the choice to enter can occur in future periods, this possibility is accounted for using 

dynamic programming (Kimhi and Bollman 1999). For example, the present value of utility for a 

potential farmer entering at the end of period t-1 is defined as maximized value of 

 𝑉𝑒𝑛𝑡 = 𝑈(𝐶𝑡 , 𝐿𝑡) + 𝛽𝑡+1|𝑡𝑀𝑎𝑥(𝑃𝑉𝑡+1
𝑂𝑢𝑡|𝑁𝑜𝑛−𝐹𝑎𝑟𝑚

, 𝑃𝑉𝑡+1
𝐼𝑛|𝐸𝑛𝑡𝑟𝑎𝑛𝑡

) 
[3-3] 

subject to the budget constraint. The difference in returns between the two choices for someone 

considering operating a farm in a given year is denoted as 𝐸𝑁𝑡 , and defined as  
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 𝐸𝑁𝑡 = 𝑉𝑒𝑛𝑡
𝐼𝑛|𝐸𝑛𝑡𝑟𝑎𝑛𝑡

− 𝑉𝑒𝑛𝑡
𝑂𝑢𝑡|𝑁𝑜𝑛−𝐹𝑎𝑟𝑚

 
[3-4] 

The maximized values of farming and non-farming are denoted as 𝑉𝑒𝑛𝑡
𝐼𝑛|𝐸𝑛𝑡𝑟𝑎𝑛𝑡

 and 

𝑉𝑒𝑛𝑡
𝑂𝑢𝑡|𝑁𝑜𝑛−𝐹𝑎𝑟𝑚

, respectively. As a result, the individual will choose to enter farming in a given 

period if 𝐸𝑁𝑡 > 0. 

The exit decision is assumed to follow a similar framework. The individual is currently 

farming, and the maximized present value of utility denoted by 𝑃𝑉𝑡
𝐼𝑛|𝐹𝑎𝑟𝑚

 is found by optimizing 

[3-1] subject to [3-2] with NFI not equal to 0. The difference between 𝑃𝑉𝑡
𝑂𝑢𝑡|𝐸𝑥𝑖𝑡

 and 𝑃𝑉𝑡
𝐼𝑛|𝐹𝑎𝑟𝑚

 is 

the inclusion of the adjustment costs of exiting farming with the budget constraint of the former. 

As part of the maximization problem for the choice to leave farming, the costs of transitioning 

out of farming are included within the budget constraint along with earnings only from non-farm 

work. Similar to the solution of entrant, the present value of utility given the exit farmer preparing 

the exit at the end of period t-1, which is defined as maximized value of  

 𝑉𝑒𝑥𝑡 = 𝑈(𝐶𝑡 , 𝐿𝑡) + 𝛽𝑡+1|𝑡𝑀𝑎𝑥(𝑃𝑉𝑡+1
𝑂𝑢𝑡|𝐸𝑥𝑖𝑡

, 𝑃𝑉𝑡+1
𝐼𝑛|𝐹𝑎𝑟𝑚

) 
[3-5] 

The difference in returns for the farmer facing the exit decision is given by  

 𝐸𝑋𝑡 = 𝑉𝑒𝑥𝑡
𝑂𝑢𝑡|𝐸𝑥𝑖𝑡

− 𝑉𝑒𝑥𝑡
𝐼𝑛|𝐹𝑎𝑟𝑚

 
[3-6] 
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The maximized values of exiting farming and continuing farming are denoted as 𝑉𝑒𝑥𝑡
𝑂𝑢𝑡|𝐸𝑥𝑖𝑡

 and 

𝑉𝑒𝑥𝑡
𝐼𝑛|𝐹𝑎𝑟𝑚

, respectively. The farmers will decide to continue farming if 𝐸𝑋𝑡 < 0 but will exit if 

𝐸𝑋𝑡 > 0. 

The present value of utility to each of the four optimization problems and the subsequent 

decision regarding entry ([3-4]) and exit ([3-6]) depend on operator (O), farm (F) and regional 

(R) characteristics. In some cases, the effects are ambiguous. For example, population density 

would have impacts on both farm income and off-farm work wage, but the magnitude of the 

impacts is unknown. So, population density could have either positive or negative effects on 

entrant. In other cases, the effects are unambiguous. Entry is likely to be greater into sectors 

with lower start-up costs, e.g. horticulture than ones with greater labour cost and capital 

investment, e.g. dairy and beef and into ones with greater returns all else equal. However, the 

effects of other factors are unknown a priori. For example, greater human capital increases the 

returns to both farm and non-farm work and the impact on the entry or exit decision depends on 

the relative difference. As a result, the effects of operator (O), farm (F) and regional (R) 

characteristics on entry and exit will be tested in the regression analyses. 

3.3 Data 

3.3.1 Source 

The Canadian Longitudinal Census of Agriculture (CL-CEAG) dataset is the source of 

the data used in the analysis. The CL-CEAG links micro-data collected on census farms across 

census years starting in 1996 for this study. Using unique identifiers given to each farm record, 

individual characteristics of the farmer and the farm operation can be tracked over time. In 

addition, industry and geography-based variables are collected at the census consolidated 

subdivision level and are connected to the location of the farm record. Farm entry and exit 
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decisions in Canada have been examined with a sample of census farms over two periods 

(Ehrensaft et al. 1984) and several censuses (Kimhi and Bollman 1999) but CL-CEAG 

encompasses the whole population and includes a wider range of variables that can influence 

the dynamics of the choice to farm (Nagelschmitz et al. 2016). 

3.3.2 Dependent Variable 

A unique identifier is attached to each census farm, which has been self-classified as a 

farm based on the intent of the operator to sell agricultural produce (Poon and Weersink 2014). 

A census farm is defined as “continuing” if it was in the previous census and the current census. 

A farm is defined as “entering” if it was not in the previous census but is in the current census. 

An “exiting” farm is one that is in the current census but not in the next census. In any given 

census year, new entrant farms are the farms that appear for the first time in the census 

database and exit farms are those that appear for the last time in the census database. Note 

that the categories are not mutually exclusive. For example, farms that enter the sector between 

census periods and exit before the next census are counted as both entering and exiting farms. 

The farms that enter one census period and are gone before the next are termed as “entry-exit” 

farms.  

The exact specification of the dependent variables is summarized in Table 3.1.  There 

are four categories of farms across three census periods: (1) new entrant (a farm not in the 

previous census, but in the current and next one); (2) old exit (a farm in the previous and current 

census, but not in the next one); (3) continuing (a farm in the previous, current and next 

census); and (4) entry-exit farm (a one-census farm). An entry-exit farm qualifies both as an 

entrant farm and an exit farm. Thus, entry farms are new entrant plus entry-exit, while exit farms 

are the old exit and entry-exit farms (see Table 3.1). 
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Table 3.1: Definitions of the Four Types of Farms based on Participation in Census across Three 
Time Periods 

Name Previous Census Current Census Next Census 

New Entrant Farm Null ✓  ✓  
Old Exit Farm ✓  ✓  Null 

Continuing Farm ✓  ✓  ✓  
Entry-Exit Farm Null ✓  Null 

 

Table 3.2: Definitions of Dependent Variables 

Name Definition 

Entrant Status (EN) 1 for new entrant farm and entry-exit farm, 0 otherwise  
Exits Status (EX) 1 for old exit and entry-exit farm, 0 otherwise 

 

3.3.3 Explanatory Variables 

Based on the conceptual model above and previous literature, the hypothesized effects 

of independent variables are categorized into three groups, operator characteristics, farm 

characteristics, and regional market characteristics. In addition to the three categories, a unique 

farm I.D. number (fixed-effects variable) is used to control the individual farm effects (fixed-

effects) in both entrant and exit analyses. Similarly, a year variable is utilized to control for the 

time effect in both regressions. The operator (O), farm (F) and region (R) groups of explanatory 

variables are used to estimate the effects of the corresponding aspects, with either numeric 

variable or categorical variable. The definitions of the explanatory variables are summarized in 

Table 3.3. 

Operator characteristics include variables for age, gender and multi-generational farming 

and their impacts vary between the entry and exit decision. Similar to other types of businesses, 

people tend to enter farming when they are young and the negative effect of age on the 

likelihood of entry has been found (recent entrants likely to exit) previously by Hoppe et al. 

(2006). While younger individuals are more likely to enter farming, age is hypothesized to have 
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an ambiguous effect on exit.  Farmers will eventually retire from farming so on one hand the 

likelihood of exit would be expected to increase with age.  However, many farmers can remain 

part of an operation well past the normal retirement age (Gale 2003) and a high proportion of 

new entrants, hypothesized to be younger generally, will drop out of farming.  The failure rate for 

many small businesses/farms is high (Ahearn et al. 2009).  Thus, the impact of age on exit is 

ambiguous. There are seven categorical age variables defined in CL-CEAG (see Table 3.3) that 

allows for three age groupings for single or multiple operators of the farm. More women are 

involved in farming than in previous generations (Ahearn et al. 2009) due to changing attitudes 

thereby reducing the relative cost of entry.  Thus, female operators are assumed to be more 

likely to enter farming ceteris paribus. Similar to age, gender has an ambiguous effect on exit. 

Multi-generational operations are assumed to have higher entry rates as the adjustment cost of 

entry is lower and the farming returns to established units are higher than for new operations.  

For the same reasons, retention rates for multi-generational farms are assumed to be higher 

and the exit rates consequently lower.   

The conceptual model highlighted that higher net farm income would increase the entry 

rate and slow the exodus from farming and several previous studies have estimated a 

significant effect from farm output price (i.e. von Massow et al. 1992; Gale 1993; Mishra et al. 

2014). Farm characteristic variables include farm size (farmland area and capital), sales, and 

farm type.  It is assumed that new operations are more likely to be smaller and focused on the 

production of goods with lower adjustment costs. Several studies have found part-time farming 

eases the entry into and out of farming and crop farms tend to be more amenable to off-farm 

work than livestock operations due to fewer labour requirements.  Some sectors also have high 

barriers to entry in the form of quotas (i.e. poultry and dairy).  Similarly, Mishra et al. (2014) 

suggest part-time farming is also a means to exit farming, so the farm types with lower 
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adjustment costs that increase the rate of entry are likely to slow the rate of exit.  Farm size and 

sales are indicators of farm profitability and are thus assumed to have a negative effect on exit 

as estimated Kimihi (1999).  

In addition to regional dummy variables, the regional market characteristics consist of 

two other variables: the population density and the median income of the census consolidated 

subdivision (CCS) in which the operation is located. While population density may increase 

farmland values and thus the adjustment costs of entry, the alternative factor is the increased 

demand for local produce stemming from such regions.  The higher demand and prices for local 

farm goods can be met by small operations selling through local farmer markets (reference to 

indicate these markets are more likely in higher populated regions). Thus, population density 

could have a positive effect on entry.  However, off-farm employment opportunities and the 

associated wage rates are higher in more densely populated regions thereby increasing the 

relative returns to staying out of farming.  Thus, the effect of population density of the CCS are 

ambiguous.  Similarly, its impacts on exit are unknown a priori. The median farm income is the 

indicator of the agriculture importance within the CCS.  As with farm price, we assume that 

increases the relative attractiveness of farming and thus increases the likelihood of entry and 

decreases the likelihood of exit.  

Table 3.3: Definitions of Explanatory variables 

Name Definition 

Operator Characteristics  
Age (dummy variable) Age groups of the target farm operators: 

1. Farms with operators under 35 years of age, exclusively 
2. Farms with operators between 35 and 54 years of age, 

exclusively 
3. Farms with operators 55 years of age or over, exclusively 
4. Farms with operators under 35 years of age and operators 

between 35 and 54 years of age, exclusively 
5. Farms with operators under 35 years of age and operators 

55 years of age or over, exclusively 
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6. Farms with operators between 35 and 54 years of age and 
operators 55 years of age or over, exclusively 

7. Farms with operators under 35 years of age, operators 
between 35 and 54 years of age and operators 55 years of 
age or over 

Gender (dummy variable) Gender status of the target farm’s operator(s) 
1. Farms with male operators 
2. Farms with female operators 
3. Farms with male and female operators 

Multigen (dummy 
variable) 

Multi-generation status of the target farm 
1. Non multi-generational farm 
2. Multi-generational farm 

Farm Characteristics  
Farmland Total farmland (acre) of the target farm 
Capital Total farm capital (Canadian dollar) of the target farm 
Capital2 Total farm capital square of the target farm 
SalesCa (dummy 
variable) 

Sales Categories status (Canadian dollar) of the target farm 
1. Under $10,000 
2. $10,000 - $24,999 
3. $25,000 - $49,999 
4. $50,000 - $99,999 
5. $100,000 - $249,999 
6. $250,000 - $499,999 
7. $500,000 - $999,999 
8. $1,000,000 - $1,999,999 
9. $2,000,000 and over 

Farm Type (dummy 
variable) 

Industry categories of the target farm (>50% of sales) 
1. Dairy cattle and milk production 
2. Beef cattle ranching and farming, including feedlots 

3. Hog and pig farming 
4. Poultry and egg production 
5. Sheep and goat farming 
6. Other animal production 
7. Oilseed and grain farming 

8. Vegetable and melon farming 
9. Fruit and tree nut farming 
10. Greenhouse, nursery and floriculture production 
11. Other crop farming 

Regional Characteristics  
Denspop Population density in the census consolidated subdivision (CCS) 
Medincome Median farm income in the census consolidated subdivision (CCS) 
Prov (dummy variable) Provinces of the target farm established  

1. Newfoundland and Labrador 
2. Prince Edward Island 
3. Nova Scotia 

4. New Brunswick 
5. Quebec 
6. Ontario 
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7. Manitoba 
8. Saskatchewan 
9. Alberta 
10. British Columbia 

 

3.4 Econometric Model 

A logit model without fixed-effects and a logit model with fixed-effects are used to assess 

the impact of the potential explanatory variables described above on the possibility of new farms 

entering (EN) and current farms exiting (EXIT) the sector. Beside the model without fixed-

effects, we also use a fixed-effects logit model to control for unobserved time-invariant 

characteristics of each farm. A linear probability model could also be used but, in contrast to the 

logit models, two issues arise: a linear relationship is imposed between the entry/exit decision 

and the explanatory variables, and the predicted probabilities could be outside the boundary of 

0 and 1. 

The use of the logit model begins with the specification of the dependent variable. An 

entering farm (ENit) is a farm i that begins operation between the last census and the current 

census in period t while all other farms in the data set are continuing farms;  

 𝐸𝑁𝑖𝑡 = {
1, Operation enters farming in census period 𝑡 (𝐸𝑁 > 0)

0, Otherwise (continuing farm)
 

[3-7] 

In the model without fixed-effects, the dependent variable ENit is assumed to have a 

binomial distribution, and the probability of being a new entrant 𝑝(𝐸𝑁𝑖𝑡 = 1) is determined by the 

following logistic function,  
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 𝑝(𝐸𝑁𝑖𝑡 = 1) =
1

1 + 𝑒−(𝛼0+𝛽𝑂𝑂𝑖𝑡+𝛽𝐹𝐹𝑖𝑡+𝛽𝑅𝑅𝑖𝑡+𝜀)
 

[3-8] 

 

where 𝛼0 represents the intercept, Oit, Fit, Rit, are respectively vectors of the operator, farm and 

regional explanatory variables that vary over time, 𝛽 is the vector of parameters associated with 

those variables and 휀 represents the error term. The inverse of the logistic function, g, is defined 

as. 

 𝑔(𝑝(𝐸𝑁𝑖𝑡 = 1)) = ln (
𝑝(𝐸𝑁𝑖𝑡 = 1)

1 − 𝑝(𝐸𝑁𝑖𝑡 = 1)
) = 𝛼0 + 𝛽𝑂𝑂𝑖𝑡 + 𝛽𝐹𝐹𝐼𝑡 + 𝛽𝑅𝑅𝑖𝑡 + 휀 

[3-9] 

In the fixed-effect model, the dependent variable ENit is assumed to have a binomial 

distribution, and the probability of being a new entrant 𝑝(𝐸𝑁𝑖𝑡 = 1) is determined by the 

following logistic function, 

 𝑝(𝐸𝑁𝑖𝑡 = 1) =
1

1 + 𝑒−(𝛼𝑖+𝛽𝑂𝑂𝑖𝑡+𝛽𝐹𝐹𝑖𝑡+𝛽𝑅𝑅𝑖𝑡+𝜀)
 

[3-10] 

where 𝛼𝑖  represents the differences between farms that are stable over time (i.e. ability and 

management skills of the farm operator, heat units, embedded in the farm identification 

number), Oit, Fit, Rit, are respectively vectors of the operator, farm and regional explanatory 

variables that vary over time, 𝛽 is the vector of parameters associated with those variables and 

휀 represents the error term. The inverse of the logistic function, g, is defined as. 
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 𝑔(𝑝(𝐸𝑁𝑖𝑡 = 1)) = ln (
𝑝(𝐸𝑁𝑖𝑡 = 1)

1 − 𝑝(𝐸𝑁𝑖𝑡 = 1)
) = 𝛼𝑖 + 𝛽𝑂𝑂𝑖𝑡 + 𝛽𝐹𝐹𝐼𝑡 + 𝛽𝑅𝑅𝑖𝑡 + 휀 

[3-11] 

A similar process is used to define the logit models used to analyze the exit decision. An 

exiting farm (EXITit) is a farm i that is operation in the current census period t but leaves farming 

before the next census while all other farms in the data set are continuing farms;  

 𝐸𝑋𝐼𝑇𝑖𝑡 = {
1, Farm in operation in current census period 𝑡 but not next (𝐸𝑋𝐼𝑇 > 0)

0, Otherwise (continuing farm)
 

[3-12] 

In the model without fixed-effects, the probability of exit is defined by the following and is 

estimated using maximum likelihood function: 

 𝑔(𝑝(𝐸𝑋𝐼𝑇𝑖𝑡 = 1)) = ln (
𝑝(𝐸𝑋𝐼𝑇𝑖𝑡 = 1)

1 − 𝑝(𝐸𝑋𝐼𝑇𝑖𝑡 = 1)
) = 𝛾0 + 𝛿𝑂𝑂𝑖𝑡 + 𝛿𝐹𝐹𝑖𝑡 + 𝛿𝑅𝑅𝑖𝑡 + 휀 

[3-13] 

where 𝛾0 represents the intercept and  is the vector of parameters associated with the vector of 

explanatory variables, O, F and R.   

In the fixed-effect model, the probability of exit is defined by the following and is 

estimated using maximum likelihood function: 

 𝑔(𝑝(𝐸𝑋𝐼𝑇𝑖𝑡 = 1)) = ln (
𝑝(𝐸𝑋𝐼𝑇𝑖𝑡 = 1)

1 − 𝑝(𝐸𝑋𝐼𝑇𝑖𝑡 = 1)
) = γ𝑖 + 𝛿𝑂𝑂𝑖𝑡 + 𝛿𝐹𝐹𝑖𝑡 + 𝛿𝑅𝑅𝑖𝑡 + 휀 

[3-14] 

where γ𝑖𝑡 represents the fixed effect of farm i, and  is the vector of parameters associated with 

the vector of explanatory variables, O, F, and R.   
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3.5 Summary 

In this chapter, the conceptual and empirical model are developed to assess the factors 

affecting entry and exit in the agricultural sector. First, we developed a theoretical model of the 

entry-exit decision that compares the net present value of the utility from either staying, entering 

or exiting farming based on Kimihi and Bollman (1999). The data used to operationalize the 

model are presented followed by the logit models with and without fixed-effects that will be used 

to estimate the impacts. The summary statistics for the entry/exit variables and explanatory 

variables are described in the next chapter along with a presentation of the regression results.   
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4 RESULTS 

4.1 Introduction 

The results of the model developed theoretically and empirically on the factors affecting 

the likelihood of entry into farming and the exit out of the sector in the previous chapter are 

presented in this chapter.  The chapter begins with a description of the summary statistics.  As 

highlighted in the previous chapter, the analysis is based on over a million observations from the 

Canadian Longitudinal Census of Agriculture (CL-CEAG), which links micro-data collected on 

census farms across five census years starting in 1996.  The descriptive statistics highlights the 

rates of entry and exit over time and region with special focus on those farms that enter in one 

census period but are gone by the next census.  The results of the no fixed-effects and fixed-

effects logit models are then presented for entry and then exit.  The next chapter summarizes 

the results, discusses the contributions of the analysis, and provides suggestions for future 

research. 

4.2 Summary Statistics 

4.2.1 National and Regional Entry and Exit Rates over Time 

There were more than 700,000 farms in Canada in 1941, but there are less than 

200,000 farms left in 2016 (Figure 2.1). Over the last 20 years, the number of farms has fallen 

from more than 276,000 in 1996 to just over 193,000 in the latest census (Table 4.1). The 

number of continuing farms has also fallen steadily since 1996, but still represent approximately 

60% of all farms in a given census. There is a significant increase in continuing farms from 

118,120 in 2011 to 134,878 farms in 2016 but this is due to the lack of exit numbers for 2016. It 

is unknown in 2016, which of the total 193,492 farms will exit farming by the time of the next 

census in 2021. Consequently, the number of exits and entry-exits in 2016 is not available (see 

Table 1).  
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Table 4.1: Continuing, Entrants, Exits, Entry-Exits and Total Farm Numbers in Canada, 1996-2016. 

Year Continuing1 Entrants2 Exits3 Entry-Exits4 Farm Numbers5 

1996 157,583 57.0%6 71,0287 25.7%8 81,4359 29.4%10 33,498 12.1%11 276,548 

2001 154,836 62.7% 51,810 21.0% 61,025 24.7% 20,748 8.4% 246,923 

2006 145,379 63.4% 43,475 19.0% 57,131 24.9% 16,612 7.2% 229,373 

2011 118,120 57.4% 33,488 16.3% 70,852 34.4% 16,730 8.1% 205,730 

2016 134,878 69.7% 58,614 30.3% N/A12 193,492 

                                                 

1 Continuing are farms in the previous census (t-1), current one (t) and next one (t+1) 
2 Entrants are farms not in the previous census (t-1), but in the current one (t) and next one (t+1) 
3 Exits are farms in the previous census (t-1), current one (t), but not next one (t+1) 
4 Entry-Exits are farms not in the previous census (t-1), but in the current one (t) and not in next one (t+1) 
5 Total number of farms in the corresponding census 
6 Percentage of continuing farms in total farms in the corresponding census 
7 Number of entrant farms (including entry-exits number) in the corresponding census 
8 Percentage of entrant farms (including entry-exits number) in total farms in the corresponding census 
9 Number of exit farms (including entry-exits number) in the corresponding census 
10 Percentage of exit farms (including entry-exits number) in total farms in the corresponding census 
11 Percentage of entry-exits farms in total farms in the corresponding census 
12 Based on the definitions of exits and entry-exits, 2016 census is the current census (t) and 2021 is the next census 
(t+1). Because there is no next census (t+1) at the end of this study, the number of exits and entry-exits in 2016 are 
not known yet. 

 

The total number of farms in 2016 (193,492) is equal to the number of continuing farms 

(134,878) plus the number of entrants (58,614). The other census periods with information on 

the farms that exited by time of the next census the number of farms in census t is 

 𝐹𝑎𝑟𝑚 𝑁𝑢𝑚𝑏𝑒𝑟𝑠𝑡 = 𝐹𝑎𝑟𝑚 𝑁𝑢𝑚𝑏𝑒𝑟𝑠𝑡−1 + 𝐸𝑛𝑡𝑟𝑎𝑛𝑡𝑠𝑡 + 𝐸𝑥𝑖𝑡𝑠𝑡−1 [4-1] 

For example, the 205,730 farms in 2011 is equal to 

 205,730 = 229,373 + 33,488 − 57,131 [4-2] 

There were 33,488 new farms in the 2011 census, but 57,131 farms from the 229,373 in the 

2006 census exited the sector resulting in a net decline of 23,643 farms between the 2006 to 

2011 census periods. 

 The number of new entrants fell by more than 50% from 1996 to 2011 (71,0218 to 

33,488) but then jumped significantly in the last census to 58,614.  These new farms 

represented close to one-third of all operations in 2016.  The total number of exits has also 
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fallen over time due partially to the lower number of total farmers but generally between one-

quarter to one-third of census farms exit the sector before the next census.  There was a 

significant increase in the number of exits from farms in the 2011 census (70,582) but this was 

offset by the large increase in entrants between 2011 and 2016 as noted above. 

More than 40% of all entrants are not in operation by the time of the next census.  The 

likelihood of the new farms remaining in operation increased between the 2006 and 2011 

potentially due to the increase in commodity prices during this period. However, the share of 

entry-exit farms rose again in 2011 as half (16,730) of the 33,488 farms who started farming 

between the 2006 and 2011 census had left farming by the 2016 census. 

Table 4.2: Entry and Exit Rates and Total Farm Numbers by Region, 1996-2016 

Region Farm Variable 1996 2001 2006 2011 2016 

Maritime1 

Entry Rate2 33.5% 21.7% 22.0% 21.4% 32.1% 

Exit Rate3 31.7% 27.1% 24.1% 40.3% N/A 

Total Farms4 10817 9445 8829 8521 7493 

Quebec 

Entry Rate 25.8% 19.2% 17.3% 16.6% 26.7% 

Exit Rate 27.8% 21.1% 19.9% 28.0% N/A 

Total Farms 35991 32139 30675 29437 28919 

Ontario 

Entry Rate 30.9% 28.5% 29.0% 34.0% 31.0% 

Exit Rate 34.6% 31.3% 32.1% 51.8% N/A 

Total Farms 67520 59728 57211 51950 49600 

Manitoba 

Entry Rate 21.0% 18.3% 16.5% 13.4% 28.9% 

Exit Rate 29.4% 24.6% 27.8% 33.7% N/A 

Total Farms 24383 21071 19054 15877 14791 

Saskatchewan 

Entry Rate 17.2% 16.9% 14.6% 12.0% 28.6% 

Exit Rate 26.2% 25.2% 27.0% 33.4% N/A 

Total Farms 56995 50598 44329 36952 34523 

Alberta 

Entry Rate 24.8% 21.3% 18.6% 15.1% 29.3% 

Exit Rate 28.5% 25.0% 25.5% 33.5% N/A 

Total Farms 59007 53652 49431 43234 40638 

British Columbia 
Entry Rate 48.0% 34.3% 27.6% 26.7% 40.3% 

Exit Rate 38.9% 29.3% 26.9% 47.1% N/A 
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Total Farms 21835 20290 19844 19759 17528 

                                                 

1   Including Newfoundland and Labrador, Prince Edward Island, Nova Scotia and New Brunswick 
2   Percentage of entrant farms (including entry-exits number) in total farms in the corresponding region and census 
3   Percentage of exit farms (including entry-exits number) in total farms in the corresponding region and census 
4   Total number of farms in the corresponding region and census 

The regional breakdown of the entry and exit rates is provided in Table 4.2. British 

Columbia consistently has the highest entry rate of new farmers and is generally around 5 

percentage points or higher than other provinces. Due to lack of exiting farms data, 

approximately 40% of total farms in BC in 2016 began operation since the last census in 2011. 

Due to the same reason, the entry rate for other provinces between those two censuses was 

approximately 30% with the lowest percentage of new entrants in Quebec at 26.7%. The 

percentage of entrants was significantly lower across all regions in 2011 and these rates 

represented the low value for the respective provinces across the five census periods.  Entry 

rates generally fell from 1996 to the low value in 2011 with a significant rise in 2016 as noted 

above.   

In contrast to entry rates, the exit rate increased an average of 10 percentage points in 

2011.  The highest exit rate in 2011 was 31% in British Columbia and the lowest rate was 20.7% 

in Quebec. Given that exit rates fluctuate from 1996 to 2011 and do not present a clear trend, it 

cannot be determined at the current time whether the exit rate of the farms in the 2016 census 

will increase with the large increase in the entry rate for that census.  

4.2.2 Summary Statistics of Explanatory Variables by Entry and Exit 

An overview of the independent variables used to explain the entry and exit rates is 

summarized by farm group in Table 4.3. The independent variables are grouped into three 

categories: operator characteristics, farm characteristics and regional characteristics.  
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Table 4.3: Summary Statistics of Variables by Farm Groups, 1996-2016 

Notation Variable Definition 

Summary Statistics by Farm Groups 

Continuing Entrants Exits 
Entry-
Exits 

Operator 
Characteristics 

     

  Age of Operator(s) 
(years) 

     

     Age<35 Under 35 (one operator) 4.8%1 19.7% 4.0% 15.1% 

     Age35-54 35-54 (one operator) 43.7% 42.5% 34.3% 43.8% 

     Age>55 Over 55 (one operator) 37.5% 27.0% 52.1% 32.5% 

     Age<35&35-54 Under 35 and 35-54 (two operators) 3.0% 4.2% 1.7% 3.7% 

     Age<35&>55 Under 35 and Over 55 (two operators) 2.5% 1.4% 1.3% 0.9% 

     Age35-54&>55 35-54 and Over 55 (two operators) 7.9% 4.9% 6.2% 3.8% 

     Age<35&35-
54&>55 

Under 35, 35-54 and Over 55 (three 
operators) 

0.7% 0.3% 0.3% 0.2% 

  Gender of 
Operator(s) 

     

     Male Male Operator(s) Only 62.8% 58.8% 65.0% 61.6% 

     Female Female Operator(s) Only 3.6% 8.7% 6.7% 12.2% 

     Both Both Male and Female Operators 33.5% 32.4% 28.3% 26.2% 

  Multigenerational      

     NoMultiGen 
No other generations involved in 
operation 

92.2% 95.7% 95.3% 96.8% 

     MultiGen Multiple generations involved in farm 7.8% 4.3% 4.7% 3.2% 

      

Farm Characteristics      

   Farmland Total farmland (acres) of farm operation 916.82 436.4 529.8 257.8 

   Capital Total farm capital ($) of farm operation 1,524,538.3 
1,031,495.

9 
761,439.9 490,877.6 

   Sales Total farm sales ($) of farm operation 256,206.6 144,024.7 113,698.6 64,464.2 

   Sales Category      

     Sales<10 Total farm sales under $10,000 13.0% 34.2% 29.8% 51.6% 

     Sales10-24 
Total farm sales between $10,000 and 
$24,999 

13.8% 19.8% 20.1% 19.6% 

     Sales25-49 
Total farm sales between $25,000 and 
$49,999 

13.1% 13.2% 14.6% 10.6% 

     Sales50-99 
Total farm sales between $50,000 and 
$99,999 

15.3% 11.0% 13.1% 7.7% 

     Sales100-249 
Total farm sales between $100,000 and 
$249,999 

22.1% 10.9% 12.9% 6.2% 

     Sales250-499 
Total farm sales between $250,000 and 
$499,999 

12.2% 5.4% 5.6% 2.4% 

     Sales500-999 
Total farm sales between $500,000 and 
$999,999 

6.3% 3.1% 2.5% 1.0% 

     Sales1000-1999 
Total farm sales between $1,000,000 
and $1,999,999 

2.7% 1.5% 0.9% 0.5% 

     Sales>2000 
Total farm sales greater than 

$2,000,000 
1.5% 1.0% 0.5% 0.4% 

   Farm Type (>50% of 
sales) 
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     Dairy Dairy cattle and milk production 9.5% 3.2% 3.6% 1.9% 

     Beef Beef cattle including feedlots 26.1% 20.5% 22.1% 17.7% 

     Hog Hog and pig farming 2.7% 2.2% 2.1% 2.0% 

     Poultry Poultry and egg production 1.9% 2.7% 1.8% 3.6% 

     Sheep Sheep and goat production 1.3% 2.4% 1.7% 3.0% 

     OtherLivestock Other animal production 8.1% 15.0% 11.1% 18.6% 

     Grain Grain and oilseed crop farming 31.3% 24.9% 31.1% 19.7% 

     Vegetable Vegetable farming 2.0% 3.1% 2.1% 3.5% 

     Fruit Fruit and tree nut farming 3.1% 5.0% 3.6% 4.6% 

     Greenhouse 
Greenhouse, nursery and floriculture 
production 

3.3% 6.1% 4.3% 8.5% 

     OtherCrop Other crop farming 10.9% 15.0% 16.5% 16.9% 

      

Regional 
Characteristics 

     

   PopnDen 
Population density in the census 
consolidated subdivision (CCS) 

43.4 51.7 44.3 57.3 

   MedIncome 
Median farm income ($) in the 
Corresponding Farm Group 

43,244.6 19,106.8 15,184.4 4,589.4 

                                                 

1 The percentage is the percentage of farms in the category in terms of the total farm numbers in the corresponding 
farm group; e.g. the percentage of farms in age under 35 = farms in age category under 35 from the entrant group / 
total entrant farm numbers 
2 The number is the average number in corresponding category in the corresponding farm group; e.g. the number is 
average acres of entrant’s farmland 

 

Operator Characteristics 

Across all farm categories, the majority of the census farms consist of one operator 

between the ages of 35 and 54.  The exception is exiting farms that have been in operation for 

at least one census period for which more than half are farms operator by a single farmer who is 

over 55.  Continuing farms are more likely to have multiple operators (around 15%) of the total 

whereas less than 9% of entry-exit farms involve multiple operators.  The two groups of entering 

farms tend to be significantly younger than continuing or exit farm groups.  For example, one-

fifth of entrants (new farms that will be in the following census) and 15% of entry-exits (new 

farms that are gone by the next census) are operated by a single farmer who is younger than 

35.  The share of older operators is higher in the entry-exit category than the entrant group 
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consistent with the view that the former is more of a transient group of people in and out of the 

sector.  For example, one-third of entry-exit farms consist of a single operator older than 55. 

The majority of census farms are operated by a single male with the highest rate in the 

exit category while the highest share of farms managed by a single female is highest in the two 

entrant categories (8.7% for entrants and 12.2% for entry-exits).  In combination, the two 

measures suggest there is a change in the traditional role of genders within agriculture as 

females are more likely to be active participants.  The share of farms with both male and female 

operators is highest in those farms that will be in operation in the next census (either continuing 

or entrants), which may be due to the size of the operation and/or the effectiveness of both 

genders contributing to the continued success of a farm operation.   

The vast majority of census farms do not involve multiple generations consistent with the 

number of operators discussed above.  The highest percentage of farms with multiple 

generations is with continuing farms (7.8%) as expected since the involvement of parent(s) and 

the next generation increases the likelihood of continual operation over several census periods.  

Farm Characteristics 

Farm characteristics differ significantly between the four groupings of entry and exit 

farms.  Continuing farms tend to be the largest while entering farms, particularly entry-exit farms 

are the smallest in size.  For example, the average farmland of continuing farms (916.8 acres) is 

more than double the average land base of entrants (436.4 acres) and is more than triple the 

average size of entry-exit farms (257.8 acres). The average farm size of exit farms that had 

been in the previous census is 529.8 acres. Size measured in terms of capital reveals a similar 

pattern with continuing farms having the largest average asset base (over $1.5 million).  This is 

double the average value of capital for exit farms.  There is also a significant difference in 
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capital base among the entrants; the average value of capital for new entrants that stay farming 

until at least the next census is approximately $1 million but it is less than half this for entrants 

who exit by the next census ($490,000). 

Sales reveal a similar pattern among the four groups as asset base.  Average farm sales 

is significantly higher for continuing farms ($256,207)- it is more than double the average 

revenue for exit farms ($113,699) and four-times the average sales for entry-exit farms 

($64,464).  Sales for entrant farms ($144,025) are less than continuing farms but much larger 

than the two exiting farm groups.   

Farm sales are also organized into nine categories to illustrate the size distribution 

across farm type.  As discussed in chapter 2 and in Weersink (2018), the majority of sales is 

concentrated in a small proportion of farms.  For example, the average sales for continuing 

farms is approximately $250,000 but less than one-quarter of these farms have sales greater 

than $250,000.  The concentration of small producers is even greater for the other farm types.  

More than one-third of entrants and one-half of entry-exit farms have sales less than $10,000.  

Approximately 10% of entrant and exit farms and 5% of entry-exit farms have revenue greater 

than $250,000, which is a threshold often used to categorize commercial farms.  Farms that will 

be in the next census are significantly larger than their comparison group that will leave the next 

census- continuing farms are larger than exit farms and entrant farms are larger than entry-exit 

farms.   

There are relatively small differences in terms of farm type across the groups.  The four 

most common farm types (beef, other livestock, grain, and other crop farming) total nearly three-

quarters of all census farms within each of the farm groups.  Dairy farms make up nearly 10% of 

continuing farms but represent a much smaller proportion of the total for the other farm groups, 
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particularly entry-exit farms (2%).  The distribution of farm types is similar for those farms who 

were in the census the previous period (continuing and exit farms) and for those farms who 

entered farming in this census period (entrant and entry-exit).  While producing less dairy and 

beef as a share of their total, the two group of entering farms are more likely to produce a 

variety of livestock than continuing and exit farms.  Similarly, entering farms are more likely to 

be involved in a broader range of crops than more established farms that are more likely to grow 

the traditional grains. 

Regional Characteristics 

 The population density of the census subdivision in which the farm is located is 

significantly higher for the two entering farm groups than for the two groups which were in the 

previous census.  The population density was highest for the entry-exits (57.3 People/KM2) 

followed by entrants (51.7 People/KM2) while the values were lower and similar for continuing 

farms (43.4 People/KM2) and exit farms (44.3 People/KM2). In contrast to the pattern in 

population density, continuing farms have the highest average median farm income of $43,244, 

while entrant and exit farms only have the median income of $19,106.8 and $15,184.4 

respectively. The entry-exit farms have the lowest median farm income of $4,589.4. 

 

4.3 Regression Results 

The results of two logit regression models (no fixed-effects and fixed-effects) are 

reported in Table 4.4 for entering farms and Table 4.6 for exiting farms.  As discussed in the 

previous chapter, entering farms are defined as farms not in the previous census (entrants and 

entry-exit farms) and all other farms are those that were in the previous census (continuing and 
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exit farms).  Exiting farms are those who are in the current census but will leave by the next 

census (exit and entry-exit farms) while the other farms consist of continuing and entrant farms. 

4.3.1 Entering Farms 

Both the no fixed-effects and the fixed-effects models reject the global null hypothesis of 

BETA=0 (see Appendix Table 1).  The fixed-effects model has the lowest Akaike Information 

Criterion (AIC) and Schwarz Criterion (SC) score indicating the fixed-effects model fits the data 

better.  The analysis of variables effects is in Appendix Table 2 and detailed information 

(including number of observations used) on the two models is in Appendix Table 3.  Both 

models are presented below; the no fixed-effects model captures both cross-sectional effects 

and temporal variances, while the fixed-effects logit model catches the time-varying effects by 

controlling the fixed-effect of the individual farm. 

Table 4.4: Regression Results for Entrants 

    
Without Fixed-

Effects1 
Fixed-
Effect2 

Notation Variable Definition Estimate 

  Intercept  -22.44893 
N/A4 

  (<.0001)5 

Operator 
Characteristics 

   

  Age of Operator(s) (years) (Dummy Variable)   

     Age<35 Under 35 (one operator) 
1.57 1.7547 

(<.0001) (<.0001) 

     Age35-54 35-54 (one operator) Reference Level 

     Age>55 Over 55 (one operator) 
-0.5316 -0.8432 

(<.0001) (<.0001) 

     Age<35&35-54 Under 35 and 35-54 (two operators) 
0.7673 0.9404 

(<.0001) (<.0001) 

     Age<35&>55 Under 35 and Over 55 (two operators) 
0.1328 0.409 

(<.0001) (<.0001) 

     Age35-54&>55 35-54 and Over 55 (two operators) -0.2889 -0.4419 
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(<.0001) (<.0001) 

     Age<35&35-54&>55 Under 35, 35-54 and Over 55 (three operators) 
0.0601 0.4241 

(0.1805) (<.0001) 

  Gender of Operator(s) (Dummy Variable)   

     Male Male Operator(s) Only Reference Level 

     Female Female Operator(s) Only 
0.6436 -0.102 

(<.0001) (0.0081) 

     Both Both Male and Female Operators 
-0.1461 -0.1559 

(<.0001) (<.0001) 

  Multigenerational (Dummy Variable)   

     NoMultiGen 
No other generations involved in operation (first-time 
farmers) 

0.3648 0.4999 

(<.0001) (<.0001) 

     MultiGen Multiple generations involved in farm Reference Level 

    

Farm Characteristics    

   Farmland Total farmland (acres) of farm operation 
-1.60E-04 -1.10E-04 

(<.0001) (<.0001) 

   Capital Total farm capital ($) of farm operation 
-4.76E-09 -1.09E-07 

(0.0168) (<.0001) 

   Capital Square Total farm capital square ($) of farm operation 
1.36E-16 9.33E-16 

(<.0001) (<.0001) 

   Sales Category (Dummy Variable)   

     Sales<10 Total farm sales under $10,000 
2.016 1.6757 

(<.0001) (<.0001) 

     Sales10-24 Total farm sales between $10,000 and $24,999 
1.3175 1.3041 

(<.0001) (<.0001) 

     Sales25-49 Total farm sales between $25,000 and $49,999 
0.8965 1.0085 

(<.0001) (<.0001) 

     Sales50-99 Total farm sales between $50,000 and $99,999 
0.5226 0.6466 

(<.0001) (<.0001) 

     Sales100-249 Total farm sales between $100,000 and $249,999 
0.1356 0.3053 

(<.0001) (<.0001) 

     Sales250-499 Total farm sales between $250,000 and $499,999 Reference Level 
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     Sales500-999 Total farm sales between $500,000 and $999,999 
0.0668 -0.0725 

(0.0002) (0.1206) 

     Sales1000-1999 
Total farm sales between $1,000,000 and 
$1,999,999 

0.164 0.0478 

(<.0001) (0.4888) 

     Sales>2000 Total farm sales greater than $2,000,000 
0.4304 0.1163 

(<.0001) (0.2648) 

   Farm Type (>50% of sales) (Dummy Variable)   

     Dairy Dairy cattle and milk production 
-0.7695 0.0358 

(<.0001) (0.5609) 

     Beef Beef cattle including feedlots 
-0.3654 -0.1709 

(<.0001) (<.0001) 

     Hog Hog and pig farming 
0.034 0.0557 

(0.0623) (0.4309) 

     Poultry Poultry and egg production 
0.4642 -0.1104 

(<.0001) (0.116) 

     Sheep Sheep and goat production 
0.0701 -0.2587 

(0.0002) (<.0001) 

     OtherLivestock Other animal production 
0.2266 -0.0779 

(<.0001) (0.0221) 

     Grain Grain and oilseed crop farming Reference Level 

     Vegetable Vegetable farming 
0.3168 0.0652 

(<.0001) (0.2828) 

     Fruit Fruit and tree nut farming 
0.1256 0.0017 

(<.0001) (0.9791) 

     Greenhouse Greenhouse, nursery and floriculture production 
0.4607 0.3464 

(<.0001) (<.0001) 

     OtherCrop Other crop farming 
-4.06E-03 -0.073 

(0.6612) (0.0143) 

    

Regional 
Characteristics 

   

   PopnDen 
Population density in the census consolidated 
subdivision (CCS) 

3.81E-04 -1.70E-04 

(<.0001) (0.0095) 

   MedIncome 
Median Farm Income in the census consolidated 
subdivision (CCS) 

7.93E-06 -1.00E-05 

(<.0001) (<.0001) 

   Provinces (Dummy Variable)   

    Newfoundland and Province of Newfoundland and Labrador -0.0777 0.2301 
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Labrador (0.1095) (0.8978) 

    Prince Edward Island Province of Prince Edward Island 
-0.1078 0.3147 

(0.0008) (0.7657) 

    Nova Scotia Province of Nova Scotia 
0.1224 0.7321 

(<.0001) (0.3076) 

    New Brunswick Province of New Brunswick 
0.0862 1.4595 

(0.0002) (0.0777) 

    Quebec Province of Quebec Reference Level 

    Ontario Province of Ontario 
0.0724 1.9327 

(<.0001) (<.0001) 

    Manitoba Province of Manitoba 
0.0652 2.0845 

(<.0001) (<.0001) 

    Saskatchewan Province of Saskatchewan 
0.0408 1.9265 

(0.0001) (<.0001) 

    Alberta Province of Alberta 
0.214 2.4303 

(<.0001) (<.0001) 

    British Columbia Province of British Columbia 
0.3554 2.1375 

(<.0001) (<.0001) 

    

Time Trend    

   Year 
Including census year of 1996, 2001, 2006, 2011 
and 2016 

0.01 -0.1764 

(<.0001) (<.0001) 

    

Model Fit Statistics       

   Criterion  Intercept and 
Covariates 

With 
Covariates 

   AIC Akaike Information Criterion 930,717 82,077 

   SC Schwarz Criterion 931,223 82,572 

   -2 Log L   930,631 81,993 

                                                 

1 Logit regression on entrants without fixed-effects 
2 Logit regression on entrants with fixed-effects 
3 Estimates with p-value under 10% are boldened 
4 The intercept of fixed-effects model has been conditioned out through the regression process 

5 P-values are in the parentheses 

 

Operator Characteristics 
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In operator characteristics, all the age variables are significant in both models, except 

operator’s age under 35, between 35-54 and over 55 (three operators’ scenario). Operator’s age 

between 35-54 (one operator) category serves as reference level in both models to get the best 

results, because most of continuing farm operator’s age is between 35-54 according to 

summary statistics in Table 4.3. For one operator situation, in both models, operator’s age 

under 35 has a positive and significant effect on farmer’s entering decision. Compared to the 

category of age between 35-54, operators in age under 35 are 4.8 times (no fixed-effects) and 

5.8 times (fixed-effects) more likely to be identified as an entrant. In both regressions, the 

category of operator’s age over 55 has a negative and significant impact on the entering 

decision, with 0.59 time (no fixed-effects) and 0.43 time (fixed-effects) less likely to be classified 

as an entrant compared to age between 35-54. In two operators scenario, the two age 

categories (under 35 & 35-54; under 35 & over 55) in both models have positive and significant 

effects on entry. Compared to operator with age between 35-54, the odds ratio result shows that 

operators (under 35 & 35-54) are 2.2 times (no fixed-effects) and 2.6 times (fixed-effects) more 

likely to be identified as an entrant, and operators (under 35 & over 55) are 1.1 times (no fixed-

effects) and 1.5 times (fixed-effects) more possible to be classified as an entrant. In contrast, 

the age category of 35-54 & over 55 in both models has a negative and significant effect on 

entry decision, showing 0.7 time (no fixed-effects) and 0.6 time (fixed-effects) less possible to 

be spotted as an entrant in comparison to the reference level. In three operators situation, the 

result in the model without fixed-effects is not significant. While, the result in fixed-effects model 

shows a positive and significant impact on entry decisions, indicating that farms in the age 

category of under 35 & 35-54 & over 55 are 1.5 times more likely to be identified as new 

entrants compared to the reference level. 
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In the gender variable, the conflicting results of female operators from the two 

regressions are due to the no fixed-effects model capturing both cross-sectional and time-

related effects, while the fixed-effects model only catching time-related effects. The 

interpretation of result of without fixed-effects would be that female operators are 1.9 times more 

likely becomes entrants compared to male operators if both cross-sectional and time-related 

effects have been considered. In fixed-effects model, if the farm operator’s gender has been 

switched during the time of the study, female operators are 0.9 time less possible to be 

identified as entrants compared to male operators since the fixed-effects model can only 

capture the gender effect if the gender has been switched during the period. The results of the 

category of male and female operators from both regressions show that both gender operation 

has negative impacts on farmer’s entry decision. If a farm is operated by both male and female, 

this farm is 0.8 times less likely to be classified as entrant farms compared to male operators in 

the two regression results. The results of both genders may confirm the important role of spouse 

in continuing a farm operation, which is first discovered by Mishra et al.’s (2014) research.  

In terms of multigeneration operation variable, the multigeneration category is the 

reference level, because we are more interested in knowing the effect of non-multigeneration 

operation on entry. In both models, the non-multigeneration operation category has a significant 

and positive impact on farms to be identified as an entrant farm, which is consistent with our 

experience and common sense. The odds ratio of non-multigeneration category is that a non-

multigeneration farm has 1.4 times (no fixed-effects) and 1.6 times (fixed-effects) higher 

chances to be classified as an entry farm compared to a multigeneration farm.  

Farm Characteristics 
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 As for farm characteristics, the variables of farmland and farm capital in both regressions 

have negative and significant effects on the entry decisions, meaning that with increasing land 

and capital, the potential farmer is less likely to enter farming or to be classified as a new 

entrant. The farm capital square variable is to capture the square effect of farm capital, which is 

adapted from the capital square variable in Santeramo et al.’s (2016) research. This variable 

shows a positive and significant effect on entry decision in both models.  

In terms of sales category variable, sales category between 250K-499K is chosen to 

serve as reference level in both models. In the regression without fixed-effects, all eight 

categories (sales of under 10K, 10-24K, 25-49K, 50-99K, 100-249K, 500-999K, 1-1.9M and over 

2M) show positive and significant impacts on farms to be classified as new entrants compared 

to sales category of total sales between 250K-499K. In terms of odds ratio, the farms in these 

eight categories are 7.5, 3.7, 2.5, 1.7, 1.1, 1.1, 1.2 and 1.5 times more possible to be identified 

as entrant farms, respectively, compared to the category of sale between 250K-499K. In fixed-

effects regression, five categories (sales of under 10K, 10-24K, 25-49K, 50-99K and 100-249K) 

show positive and significant impacts on farms to be classified as new entrants compared to 

sales category of total sales between 250K-499K. In terms of odds ratio, the farms in these five 

categories are 5.8, 4, 3, 2 and 1.5 times more possible to be identified as entrant farms, 

respectively. The reason that causes two regression to have slightly different results is that logit 

model without fixed-effects catches both cross-sectional effects and time-related effects, while 

logit model with fixed-effects mainly captures the time-related effects. The difference in two 

models may indicate that in long-term, entrants are struggling surviving in the larger sales 

categories since these larger farms require more skills and experience to operate.  

In farm type variable, grain farm category serves as reference level in both models. In 

the logit model without fixed-effects, the categories of dairy, beef and other crop have negative 
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and significant impacts on entry decision, while the categories of hog, poultry, sheep, other 

livestock, vegetable, fruit and greenhouse/horticulture have positive and significant impacts on 

the entry decision. In terms of odds ratio, farms in dairy, beef and other crop operations are 

0.46, 0.66 and 0.99 times less likely to be identified as new entrants compared to grain 

operation, respectively. However, compared to grain operation, farms in hog, poultry, sheep, 

other livestock, vegetable, fruit and greenhouse/horticulture are 1.04, 1.6, 1.1, 1.3, 1.4, 1.1 and 

1.6 times more possible to be owned by new entrants. In the fixed-effects model, the categories 

of beef, sheep, other livestock and other crop have negative and significant impacts on entry 

decision, while the greenhouse/horticulture category has a positive and significant effect on the 

entering decision. In terms of odds ratio, farms in beef, sheep, other livestock and other crop 

operations are 0.89, 0.87, 0.99 and 0.99 times less likely to be identified as new entrants 

compared to grain operation, respectively. While compared to grain operation, 

greenhouse/horticulture operation is 1.6 times more possible to be owned by new entrants. The 

different estimated effects in the two regressions regarding the categories of sheep and other 

livestock may be caused by the cross-sectional effects in the panel data. 

Regional Characteristics 

In the population density variable, the estimated effects in the two regressions (no fixed-

effects; fixed-effects) are in different directions, according the Table 4.4. In the model without 

fixed-effects, the estimate of population density has a positive impact on the on the potential 

farmer’s entry decision. However, in the model with fixed-effects, the estimated effect becomes 

negative. The reason behind the seemingly contradicted results is that logit model without fixed-

effects captures both cross-sectional effects and variances over time, but logit model with fixed-

effects mainly catches the time-related effects. So, a more accurate interpretation of the results 

would be that in logit model without fixed-effects, entry is more likely to happen in the CCS 
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region (Census Consolidated Subdivision) with higher population density, meaning that entrants 

may want to enter a region that is closer to the consumer market or has a stronger demand for 

niche market agriculture productsa. While, in the logit model with fixed-effects, entry is more 

likely to happen in the CCS region when population density decrease since the cross-sectional 

effect has largely been dealt with, meaning that in the long-term, if a region’s non-farm 

opportunity is less attractive (lower population density), entrants are more possible to start 

farming in that region. As the conceptual model predicted, population density does have both 

positive and negative effects on entrants. As for the odds ratio of population density variable, 

the odds ratio of this variable in both models is 1 because there is no reference level in this 

variable. The results on long-term new entrants is consistent with Gale’s (1993) findings, which 

are worse non-farm job opportunities and lower land value attracting new entrants to start 

farming in the region. 

The median farm income variable has a very small positive and significant impact on the 

potential farmer’s entry decision in the model without fixed-effects, while the variable has a 

negative yet significant impact on the entry decision in the fixed-effects model. The results may 

imply that in a short-term, entry is slightly likely to happen in a region with more concentrate 

farm operations, while in long-term, entrants is more likely to happen when farm operations 

slightly decrease in the region, since median farm income variable is to measure how important 

or concentrate the farming activities in a given region. Although both regressions indicate that 

the effect of nearby farming activities is significant to new farmers, these effects are limited to a 

very small extent.  

                                                 

a E.g. Organic or local food 
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 In terms of provincial effect, Quebec is chosen to be the reference level in both 

categories, due to its active policy on attracting new farmers. Moreover, the model without fixed-

effects might estimate the provincial effects better, since the fixed-effects model only captures 

the provincial effects if farms move to another province (time-related effects), but the model 

without fixed-effects can catch both cross-sectional effects and time-related effects. In the 

model without fixed-effects, the results show that compared to Quebec, Nova Scotia, New 

Brunswick, Ontario, Manitoba, Saskatchewan, Alberta and British Columbia both have positive 

and significant effects on potential farmers entry decisions. According to Table 4.5, farms in 

Nova Scotia, New Brunswick, Ontario, Manitoba, Saskatchewan, Alberta and British Columbia 

are 1.13, 1.09, 1.08, 1.07, 1.04, 1.24 and 1.43 times more possible to be identified as new 

entrant farms than Quebec, respectively. While compared to Quebec, Prince Edward Island has 

a negative and significant impact on entry decisions, with farmers 0.9 times less likely to entry. 

In the model without fixed-effects, the results show that compared to Quebec, New Brunswick, 

Ontario, Manitoba, Saskatchewan, Alberta and British Columbia both have positive and 

significant effects on potential farmers entry decisions. According to Table 4.5, farms in New 

Brunswick, Ontario, Manitoba, Saskatchewan, Alberta and British Columbia are 21.8, 14, 19, 

13.9, 23.9 and 19.7 times more possible to be identified as new entrant farms than Quebec, 

respectively. This result may indicate that underlying market condition might have a bigger 

influence on the entry decisions than active policy.  

 For time trend, year variable has a positive and significant effect on farms to enter 

farming in the model without fixed-effects, with 1.01 times more likely to be classified as an 

entrant farm compared to previous census year, while in the fixed-effects model, the variable 

has a negative and significant impact on farms to enter agriculture, with 0.8 time less likely to be 

identified as an entrant farm compared to previous census year. This difference in results is 
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larger due the dramatic increase of entrant in 2016 census. Since there is no pair process in the 

model without fixed-effects, the estimate in no fixed-effects model might be influenced by the 

dramatic increase. In contrast, the fixed-effects model pairs the same farm over the years, thus 

the effect of dramatic increase in entrants having been dealt with.  

Table 4.5: Odds Ratio Table for Entrants' Analysis 

    
Without Fixed-

Effects1 
Fixed-
Effect2 

Notation Variable Definition Point Estimates 

Operator 
Characteristics 

   

  Age of Operator(s) (years) (Dummy Variable)   

     Age<35 Under 35 (one operator) 4.7973 5.782 

     Age35-54 35-54 (one operator) Reference Level 

     Age>55 Over 55 (one operator) 0.588 0.43 

     Age<35&35-54 Under 35 and 35-54 (two operators) 2.154 2.561 

     Age<35&>55 Under 35 and Over 55 (two operators) 1.142 1.505 

     Age35-54&>55 35-54 and Over 55 (two operators) 0.749 0.643 

     Age<35&35-54&>55 Under 35, 35-54 and Over 55 (three operators) 1.062 1.528 

  Gender of Operator(s) (Dummy Variable)   

     Male Male Operator(s) Only Reference Level 

     Female Female Operator(s) Only 1.903 0.903 

     Both Both Male and Female Operators 0.864 0.856 

  Multigenerational (Dummy Variable)   

     NoMultiGen 
No other generations involved in operation (first-time 
farmers) 

1.44 1.648 

     MultiGen Multiple generations involved in farm Reference Level 

    

Farm Characteristics    

   Farmland Total farmland (acres) of farm operation 1 1 

   Capital Total farm capital ($) of farm operation 1 1 

   Capital Square Total farm capital square ($) of farm operation 1 1 

   Sales Category (Dummy Variable)   

     Sales<10 Total farm sales under $10,000 7.508 5.781 

     Sales10-24 Total farm sales between $10,000 and $24,999 3.734 3.98 

     Sales25-49 Total farm sales between $25,000 and $49,999 2.451 2.959 

     Sales50-99 Total farm sales between $50,000 and $99,999 1.686 2.054 

     Sales100-249 Total farm sales between $100,000 and $249,999 1.145 1.45 
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     Sales250-499 Total farm sales between $250,000 and $499,999 Reference Level 

     Sales500-999 Total farm sales between $500,000 and $999,999 1.069 1.019 

     Sales1000-1999 Total farm sales between $1,000,000 and $1,999,999 1.178 1.201 

     Sales>2000 Total farm sales greater than $2,000,000 1.538 1.378 

   Farm Type (>50% of sales) (Dummy Variable)   

     Dairy Dairy cattle and milk production 0.463 1.169 

     Beef Beef cattle including feedlots 0.694 0.893 

     Hog Hog and pig farming 1.035 1.215 

     Poultry Poultry and egg production 1.591 1.028 

     Sheep Sheep and goat production 1.073 0.868 

     OtherLivestock Other animal production 1.254 0.989 

     Grain Grain and oilseed crop farming Reference Level 

     Vegetable Vegetable farming 1.373 1.202 

     Fruit Fruit and tree nut farming 1.134 1.137 

     Greenhouse Greenhouse, nursery and floriculture production 1.585 1.561 

     OtherCrop Other crop farming 0.996 0.985 

    

Regional 
Characteristics 

   

   PopnDen 
Population density in the census consolidated 
subdivision (CCS) 

1 1 

   MedIncome 
Median Farm Income in the census consolidated 
subdivision (CCS) 

1 1 

   Provinces (Dummy Variable)   

    Newfoundland and 
Labrador 

Province of Newfoundland and Labrador 0.925 42.081 

    Prince Edward Island Province of Prince Edward Island 0.898 10.85 

    Nova Scotia Province of Nova Scotia 1.13 8.486 

    New Brunswick Province of New Brunswick 1.09 21.775 

    Quebec Province of Quebec Reference Level 

    Ontario Province of Ontario 1.075 14.017 

    Manitoba Province of Manitoba 1.067 18.972 

    Saskatchewan Province of Saskatchewan 1.042 13.816 

    Alberta Province of Alberta 1.239 23.886 

    British Columbia Province of British Columbia 1.427 19.739 

    

Time Trend    

   Year 
Including census year of 1996, 2001, 2006, 2011 and 
2016 

1.01 0.838 

                                                 

1 Logit regression on entrants without fixed-effects 
2 Logit regression on entrants with fixed-effects 
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3 Point estimates with p-value under 10% are boldened 
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4.3.2 Exiting Farms 

The regression results and odds ratio explaining the likelihood of a farm exiting the 

sector are given in Table 4.6 and Table 4.7 respectively.  As with the previous analysis for 

entering farms, both the no fixed-effects and fixed-effects models reject the global null 

hypothesis of BETA=0 (see Appendix Table 4).  The fixed-effects model has the lowest score 

for both the Akaike Information Criterion (AIC) and Schwarz Criterion (SC) indicating that the 

fixed-effects model fits the data set better. The results of both models are presented below 

given that the no fixed-effects model can capture both cross-sectional and time-related changes 

in the impacts of the explanatory variables and fixed-effects model can better catch time-related 

effects of the explanatory variables.  The analysis of variables effects is in Appendix Table 5 

and detailed model information (including number of observations used) of the two models is 

attached in Appendix Table 6.  

Table 4.6: Regression Results for Exits 

    
Without Fixed-

Effects1 
Fixed-
Effect2 

Notation Variable Definition Estimate 

  Intercept  89.3113 
N/A4 

  (<.0001)5 

Operator 
Characteristics 

   

  Age of Operator(s) (years) (Dummy Variable)   

     Age<35 Under 35 (one operator) 
0.5928 0.4557 

(<.0001) (<.0001) 

     Age35-54 35-54 (one operator) Reference Level 

     Age>55 Over 55 (one operator) 
2.61E-01 8.35E-04 

(<.0001) (0.9673) 

     Age<35&35-54 Under 35 and 35-54 (two operators) 
0.1412 -0.017 

(<.0001) (0.7206) 

     Age<35&>55 Under 35 and Over 55 (two operators) 
-0.1287 -0.1338 

(<.0001) (0.0263) 

     Age35-54&>55 35-54 and Over 55 (two operators) 0.0556 -0.0339 
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(<.0001) (0.2594) 

     Age<35&35-54&>55 Under 35, 35-54 and Over 55 (three operators) 
-0.152 -0.0664 

(0.0003) (0.4856) 

  Gender of Operator(s) (Dummy Variable)   

     Male Male Operator(s) Only Reference Level 

     Female Female Operator(s) Only 
0.4817 0.2767 

(<.0001) (<.0001) 

     Both Both Male and Female Operators 
-0.1472 -0.086 

(<.0001) (<.0001) 

  Multigenerational (Dummy Variable)   

     NoMultiGen 
No other generations involved in operation (first-time 
farmers) 

Reference Level 

     MultiGen Multiple generations involved in farm 
5.95E-03 -0.0656 

(0.7076) (0.1032) 

    

Farm Characteristics    

   Farmland Total farmland (acres) of farm operation 
-9.00E-05 -3.00E-05 

(<.0001) (0.0006) 

   Capital Total farm capital ($) of farm operation 
-9.41E-08 -1.27E-07 

(<.0001) (<.0001) 

   Capital Square Total farm capital square ($) of farm operation 
6.21E-16 9.79E-16 

(<.0001) (<.0001) 

   Sales Category (Dummy Variable)   

     Sales<10 Total farm sales under $10,000 
1.5518 0.8761 

(<.0001) (<.0001) 

     Sales10-24 Total farm sales between $10,000 and $24,999 
0.9595 0.6622 

(<.0001) (<.0001) 

     Sales25-49 Total farm sales between $25,000 and $49,999 
0.6366 0.4491 

(<.0001) (<.0001) 

     Sales50-99 Total farm sales between $50,000 and $99,999 
0.3622 0.2018 

(<.0001) (<.0001) 

     Sales100-249 Total farm sales between $100,000 and $249,999 
0.0611 -0.0484 

(<.0001) (0.0958) 

     Sales250-499 Total farm sales between $250,000 and $499,999 Reference Level 

     Sales500-999 Total farm sales between $500,000 and $999,999 
0.0485 0.1081 

(0.0067) (0.0089) 
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     Sales1000-1999 
Total farm sales between $1,000,000 and 
$1,999,999 

0.0908 -0.0818 

(0.0007) (0.234) 

     Sales>2000 Total farm sales greater than $2,000,000 
0.3649 -0.3966 

(<.0001) (0.0004) 

   Farm Type (>50% of sales) (Dummy Variable)   

     Dairy Dairy cattle and milk production 
-0.6516 -0.5559 

(<.0001) (<.0001) 

     Beef Beef cattle including feedlots 
-0.4639 -0.2634 

(<.0001) (<.0001) 

     Hog Hog and pig farming 
0.1013 -0.1122 

(<.0001) (0.109) 

     Poultry Poultry and egg production 
0.3303 0.0403 

(<.0001) (0.6326) 

     Sheep Sheep and goat production 
-0.0218 -0.0957 

(0.2539) (0.1813) 

     OtherLivestock Other animal production 
0.057 -0.0576 

(<.0001) (0.1037) 

     Grain Grain and oilseed crop farming Reference Level 

     Vegetable Vegetable farming 
0.1857 0.1135 

(<.0001) (0.0938) 

     Fruit Fruit and tree nut farming 
-0.1116 -0.00075 

(<.0001) (0.9926) 

     Greenhouse Greenhouse, nursery and floriculture production 
0.185 0.47 

(<.0001) (<.0001) 

     OtherCrop Other crop farming 
6.54E-03 0.1244 

(0.4519) (<.0001) 

    

Regional 
Characteristics 

   

   PopnDen 
Population density in the census consolidated 
subdivision (CCS) 

2.54E-04 -2.30E-04 

(<.0001) (0.0316) 

   MedIncome 
Median Farm Income in the census consolidated 
subdivision (CCS) 

-3.95E-06 -2.00E-05 

(<.0001) (<.0001) 

   Provinces (Dummy Variable)   

    Newfoundland and 
Labrador 

Province of Newfoundland and Labrador 
-0.1108 0 

(0.0173) (Null) 

    Prince Edward Island Province of Prince Edward Island 
0.00198 3.7232 

(0.9458) (0.2054) 

    Nova Scotia Province of Nova Scotia 
-0.1119 8.4538 

(<.0001) (0.0117) 
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    New Brunswick Province of New Brunswick 
-0.0462 -10.2048 

(0.0435) (0.4658) 

    Quebec Province of Quebec Reference Level 

    Ontario Province of Ontario 
-0.0505 -2.2891 

(<.0001) (0.1238) 

    Manitoba Province of Manitoba 
0.2053 -1.6804 

(<.0001) (0.3562) 

    Saskatchewan Province of Saskatchewan 
0.184 -1.8814 

(<.0001) (0.2899) 

    Alberta Province of Alberta 
0.1819 -1.4079 

(<.0001) (0.4297) 

    British Columbia Province of British Columbia 
0.0885 -1.8395 

(<.0001) (0.3127) 

    

Time Trend    

   Year 
Including census year of 1996, 2001, 2006, 2011 
and 2016 

-0.0454 0.3236 

(<.0001) (<.0001) 

    

Model Fit Statistics       

   Criterion  Intercept and 
Covariates 

With 
Covariates 

   AIC Akaike Information Criterion 1,014,440 111,755 

   SC Schwarz Criterion 1,014,947 112,239 

   -2 Log L   1,014,354 111,673 

                                                 

1 Logit regression on exits without fixed-effects 
2 Logit regression on exits with fixed-effects 
3 Estimates with p-value under 10% are boldened 
4 The intercept of fixed-effects model has been conditioned out through the regression process 
5 P-values are in the parentheses 

 

Operator Characteristics 

In operator characteristics, all the age variables are significant in the model without 

fixed-effects, but in the fixed-effects model, only two categories are significant (age under 35; 

age under 35 & age over 55). Operator’s age between 35-54 (one operator) category serves as 



 

 

80 

 

reference level in both models to get the best results, because most of continuing farm 

operator’s age is between 35-54 according to summary statistics in Table 4.3.  

For the model without fixed-effects, in one operator situation, operator’s age under 35 

has a positive and significant effect on farmer’s exiting decision. Compared to the category of 

age between 35-54, operator with the age under 35 are 1.8 times more possible to be identified 

as an exit. The category of operator’s age over 55 has a positive and significant impact on the 

exit decision, with 1.3 times more likely to be classified as an exit compared to age between 35-

54. In two operators scenario, the two age categories (under 35 & 35-54; 35-54 & over 55) have 

positive and significant effects on exit. Compared to operator with age between 35-54, the odds 

ratio result shows that operators with age under 35 and 35-54 or age 35-54 and over 55 are 1.2 

times (under 35 & 35-54) and 1.1 times (35-54 & over 55) more likely to be identified as exits. In 

contrast, the age category of under 35 & over 55 has a negative and significant effect on exit 

decision, showing 0.9 times less possible to be spotted as an exit in comparison to the 

reference level. In three operators situation, the result shows a negative and significant impact 

on exit decisions, indicating that farms with operator’s age category of under 35 & 35-54 & over 

55 (three operators) are 0.9 time less likely to be identified as exit farms compared to the 

reference level. 

As for the fixed-effects regression, only two age categories have significant effects on 

exits. In one operator situation, the category of operator’s age under 35 has a positive and 

significant effect on farmer’s exiting decision. Compared to the category of age between 35-54, 

operators in age under 35 are 1.6 times more possible to be identified as an exit. In two 

operators scenario, the age category of under 35 & over 55 both has a negative and significant 

effect on exits, with 0.9 time more likely to be classified as an exit compared to the reference 

level. 
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In the gender variable, the results of female operators from the two regressions are not 

conflicting anymore, with positive effects on exits in both models. The interpretation of results 

would be that female operators are 1.6 times (no fixed-effects) and 1.3 times (fixed-effects) 

more likely to exit compared to male operators. The finding of Hoppe et al. (2006) also points 

out that female operators are more likely to exit than male operators. For the effects of both 

male and female operators, the results from both regressions show that the category of both 

gender operators has negative impacts on farmer’s exit decision. If a farm is operated by both 

genders, this farm is 0.86 time (no fixed-effects) and 0.92 time (fixed-effects) less likely to be 

classified as exit farms compared to male operators in the two regression results. The results of 

both genders may once again confirm the important role of spouse in continuing a farm 

operation (preventing exit), which is first discovered by Mishra et al.’s (2014) research.  

In terms of multigenerational operation variable, the non-multigeneration category is the 

reference level, because we are more interested in knowing the effect of multigeneration 

operation on exit. In both models, the multigeneration operation category does not have 

significant impacts on farm’s exiting decision.  

Farm Characteristics 

 As for farm characteristics, the variables of farmland and farm capital in both regressions 

have negative and significant effects on the exit decisions, meaning that with increasing land 

and capital, the current farmer is less likely to exit farming or to be classified as an exit. The 

farm capital square variable is to capture the square effect of farm capital, which is adapted 

from the capital square variable in Santeramo et al.’s (2016) research. This variable shows a 

positive and significant effect on exit decision in both models.  
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In terms of sales category variable, sales category between 250K-499K is chosen to 

serve as reference level in both models. In the regression without fixed-effects, all eight 

categories (sales of under 10K, 10-24K, 25-49K, 50-99K, 100-249K, 500-999K, 1-1.9M and over 

2M) show positive and significant impacts on farms to be classified as exits compared to sales 

category of total sales between 250K-499K. In terms of odds ratio, the farms in these eight 

categories are 4.7, 2.6, 1.9, 1.4, 1.1, 1.1, 1.1 and 1.4 times more possible to be identified as exit 

farms, respectively, compared to the category of sale between 250K-499K.  

In fixed-effects regression, five categories (sales of under 10K, 10-24K, 25-49K, 50-99K 

and 500-999K) shows positive and significant impacts on farms to be classified as exits 

comparing to sales category of total sales between 250K-499K. In terms of odds ratio, the farms 

in these five categories are 2.4, 1.9, 1.5, 1.2 and 1.1 times more likely to be identified as exit 

farms, respectively. Two categories (sales of 100-249K and over 2 million) demonstrate 

negative and significant effects on exiting decisions. The farms in these two categories are 0.95 

and 0.67 times less possible to be classified as exit farms. The effect of sales are more accurate 

in the fixed-effects model, because the long-term sales effect can be captured clearly, given that 

cross-sectional effects have been dealt with. 

In farm type variable, grain farm category serves as reference level in both models. In 

the logit model without fixed-effects, the categories of dairy, beef and fruit have negative and 

significant impacts on exit decision, while the categories of hog, poultry, other livestock, 

vegetable and greenhouse/horticulture have positive and significant impacts on the exit 

decision. In terms of odds ratio, farms in dairy, beef and fruit operations are 0.52, 0.62 and 0.89 

time less likely to be identified as exits compared to grain operation, respectively. However, 

compared to grain operation, farms in hog, poultry, other livestock, vegetable and 
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greenhouse/horticulture are 1.1, 1.4, 1.1, 1.2 and 1.2 times more possible to be spotted as exit 

farms.  

In the fixed-effects model, the categories of dairy and beef have negative and significant 

impacts on exit decisions, while the categories of vegetable, greenhouse and other crops have 

positive and significant effect on the exiting decision. With supply-management and a relatively 

stable return, it is not surprising that dairy industry can better retain its farmers comparing to 

grain industry. In terms of odds ratio, farms in dairy and beef operations are 0.57 and 0.77 time 

less likely to be identified as exits comparing to grain operation, respectively. However, 

comparing to grain operation, operations in vegetable, greenhouse/horticulture and other crops 

are 1.1, 1.6 and 1.1 times more possible to close or to change ownership. 

Regional Characteristics 

In the population density variable, the estimated effects of this variable in the models 

without fixed-effects and with fixed-effects are in different directions, according to the Table 4.6. 

In the model without fixed-effects, population density variable has a positive impact on the 

potential farmer’s exit decision. However, in the model with fixed-effects, the estimated effect 

becomes negative. The reason behind the seemingly contradicted results is that logit model 

without fixed-effects captures both cross-sectional effects and variances over time, but logit 

model with fixed-effects mainly catches the time-related effect. So, a more accurate 

interpretation of the results would be that in logit model without fixed-effects, exit is more likely 

to happen in the CCS region (Census Consolidated Subdivision) with higher population density, 

meaning that exits may face a higher demand and price for their farm or their farmland and off-

farm opportunity might be more attractive to the potential exits. While, in the logit model with 

fixed-effects, exits are more likely to happen in the CCS region where population density 



 

 

84 

 

decreases given that the cross-sectional effect has largely been dealt with, meaning that in the 

long-term, CCS regions with higher population density might not have enough farms that survive 

long enough to be paired with to control the individual farm effect. The fixed-effects model might 

just capture the population density effect on exits in the less densely populated regions. As for 

the odds ratio of population density variable, the odds ratio of this variable in both models is 1 

because there is no reference level in this variable. In addition, the population density effects on 

exits from both models are consistent with the effects on entrants, showing that entry and exit 

are likely to happen in the similar region, with land and equipment changing hands.  

The median farm income variable has a very small negative and significant impact on 

the potential farmer’s exit decision in both models. The results may imply that exit is slightly 

likely to happen in regions with lower farm income and less concentrated farm operations, 

perhaps because in these regions, the future of continuing farm seems less attractive than the 

alternative life choices (moving to cities). Although both regressions indicate that the effects of 

the region’s median farm income are significant to exits, these effects are limited to a very small 

extent.  

 In terms of provincial effect, Quebec is chosen to be the reference level in both 

categories, due to its active policy on farming. Moreover, the model without fixed-effects might 

estimate the provincial effects better, since the fixed-effects model only captures the provincial 

effects if farms move to another province (time-related effects), but the model without fixed-

effects can catch both cross-sectional effects and time-related effects. In the model without 

fixed-effects, the results show that compared to Quebec, Newfoundland and Labrador, Nova 

Scotia, New Brunswick and Ontario, both have positive and significant effects on potential 

farmers exit decisions. According to Table 4.7, farms in Newfoundland and Labrador, Nova 

Scotia, New Brunswick and Ontario, are 0.90, 0.89, 0.96 and 0.95 time less possible to be 
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identified as exit farms than Quebec, respectively. While compared to Quebec, Manitoba, 

Saskatchewan, Alberta and British Columbia have negative and significant impacts on exit 

decisions, with farmers 1.2, 1.2, 1.2 and 1.1 times more likely to exit. In the model without fixed-

effects, the results show that compared to Quebec, only Nova Scotia has a positive and 

significant impact on exit decisions, with 6.6 times more likely to exit.  

The result from no fixed-effects regression may indicate that underlying market condition 

might have a bigger influence on the exit decisions than active policy.  

 For time trend, year variable has a negative and significant effect on farms to exit 

farming in the model without fixed-effects, with 0.96 time less likely to be classified as an entrant 

farm compared to previous census year, while in the fixed-effects model, the variable has a 

positive and significant impact on farms to exit agriculture, with 1.4 times more likely to be 

identified as an entrant farm compared to previous census year. This difference in results is 

larger due the absence of exit farms in 2016 census. Since there is no pair process in the model 

without fixed-effects, the estimate in no fixed-effects model might be influenced by the absence. 

In contrast, the fixed-effects model pairs the same farm over the years, thus the effect of 

absence in exits having been dealt with. So, the year effect (time trend) is more accurate in the 

fixed-effects model. 

Table 4.7: Odds Ratio Table for Exits' Analysis 

    
Without Fixed-

Effects1 
Fixed-
Effect2 

Notation Variable Definition Point Estimates 

Operator 
Characteristics 

   

  Age of Operator(s) (years) (Dummy Variable)   

     Age<35 Under 35 (one operator) 1.8093 1.577 

     Age35-54 35-54 (one operator) Reference Level 

     Age>55 Over 55 (one operator) 1.299 1.001 

     Age<35&35-54 Under 35 and 35-54 (two operators) 1.152 0.983 
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     Age<35&>55 Under 35 and Over 55 (two operators) 0.879 0.875 

     Age35-54&>55 35-54 and Over 55 (two operators) 1.057 0.967 

     Age<35&35-54&>55 Under 35, 35-54 and Over 55 (three operators) 0.859 0.936 

  Gender of Operator(s) (Dummy Variable)   

     Male Male Operator(s) Only Reference Level 

     Female Female Operator(s) Only 1.619 1.319 

     Both Both Male and Female Operators 0.863 0.918 

  Multigenerational (Dummy Variable)   

     NoMultiGen 
No other generations involved in operation (first-time 
farmers) 

Reference Level 

     MultiGen Multiple generations involved in farm 1.006 0.936 

    

Farm Characteristics    

   Farmland Total farmland (acres) of farm operation 1 1 

   Capital Total farm capital ($) of farm operation 1 1 

   Capital Square Total farm capital square ($) of farm operation 1 1 

   Sales Category (Dummy Variable)   

     Sales<10 Total farm sales under $10,000 4.72 2.402 

     Sales10-24 Total farm sales between $10,000 and $24,999 2.61 1.939 

     Sales25-49 Total farm sales between $25,000 and $49,999 1.89 1.567 

     Sales50-99 Total farm sales between $50,000 and $99,999 1.436 1.224 

     Sales100-249 Total farm sales between $100,000 and $249,999 1.063 0.953 

     Sales250-499 Total farm sales between $250,000 and $499,999 Reference Level 

     Sales500-999 Total farm sales between $500,000 and $999,999 1.05 1.114 

     Sales1000-1999 Total farm sales between $1,000,000 and $1,999,999 1.095 0.921 

     Sales>2000 Total farm sales greater than $2,000,000 1.44 0.673 

   Farm Type (>50% of sales) (Dummy Variable)   

     Dairy Dairy cattle and milk production 0.521 0.574 

     Beef Beef cattle including feedlots 0.629 0.768 

     Hog Hog and pig farming 1.107 0.894 

     Poultry Poultry and egg production 1.391 1.041 

     Sheep Sheep and goat production 0.978 0.909 

     OtherLivestock Other animal production 1.059 0.944 

     Grain Grain and oilseed crop farming Reference Level 

     Vegetable Vegetable farming 1.204 1.12 

     Fruit Fruit and tree nut farming 0.894 0.999 

     Greenhouse Greenhouse, nursery and floriculture production 1.203 1.6 

     OtherCrop Other crop farming 1.007 1.132 

    

Regional 
Characteristics 

   

   PopnDen 
Population density in the census consolidated 
subdivision (CCS) 

1 1 
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   MedIncome 
Median Farm Income in the census consolidated 
subdivision (CCS) 

1 1 

   Provinces (Dummy 
Variable) 

   

    Newfoundland and 
Labrador 

Province of Newfoundland and Labrador 0.895 Null 

    Prince Edward Island Province of Prince Edward Island 1.002 41.395 

    Nova Scotia Province of Nova Scotia 0.894 6.587 

    New Brunswick Province of New Brunswick 0.955 <0.001 

    Quebec Province of Quebec Reference Level 

    Ontario Province of Ontario 0.951 0.101 

    Manitoba Province of Manitoba 1.228 0.186 

    Saskatchewan Province of Saskatchewan 1.202 0.152 

    Alberta Province of Alberta 1.2 0.245 

    British Columbia Province of British Columbia 1.093 0.159 

    

Time Trend    

   Year 
Including census year of 1996, 2001, 2006, 2011 and 
2016 

0.956 1.382 

                                                 

1 Logit regression on exits without fixed-effects 
2 Logit regression on exits with fixed-effects 
3 Point estimates with p-value under 10% are boldened 
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5 CONCLUSIONS AND LIMITATIONS 

5.1 Summary of Results 

5.1.1 Motivation and Purpose of the Analyses 

The motivation for the analyses of entry farms and exit farms is to better understand the 

characteristics of farm entrants and exits. Although there are papers that are focused on farm 

entry and exit, there is no previous paper employing a regression approach on individual farm 

data to examine entrants and exits together over a long time period at a national level. This 

study is able to bridge that gap using the Canadian Longitudinal Census of Agriculture data set, 

which contains information on census farms for five census years resulting in over one million 

observations. 

The purpose of this thesis is to examine the factors affecting rates of entry into farming 

and the rates of exit out of the sector. Using logit regressions, I am able to distinguish the 

difference in characteristics between entry farms and continuing farms and the difference in 

characteristics between exit farms and continuing farms. From these analyses, we are able to 

profile a “typical” entrant and exit with a large amount of data through regression approaches. 

5.1.2 Summary 

The likelihood of entry of entry is inversely related to age.  The youngest operators are 

also the most likely to exit farming along with the those older than 55 years.  The results 

highlight the increasing role of females as farm operators.  In terms of entry, an operator who is 

female has a positive and significant impact on the entry and exit decision in the model without 

fixed-effects.  The opposite sign on gender occurs in the fixed-effects entry model suggests that 

entering females and less likely to switch the operator duty of the farm to a male counterpart.  

Farms operated by both male and female operators are less likely to exit and more likely to 
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continue operating suggesting the role of both genders in a successful farm.  New entrants are 

less likely to not be multi-generational farms but such operations have no effect on the exit 

decision. 

In terms of farm characteristics, smaller farms as measured by either farmland or capital 

are more likely to entrants but also most likely to exit the sector.  New farms are more likely to 

be small given the significant investment required and smaller farms may also struggle 

financially resulting in an increase in the higher probability of exit.  Thus, one of the solutions to 

retain people in the sector is to help farmers grow in size and sales.  Farm type affects entry in 

particular.  Given the cost of getting into livestock in terms of both labour and capital 

requirements, the result that entry is less likely for livestock production excepting poultry than it 

is for crop farms, particularly fruit and vegetable production.  As with the operator 

characteristics, the farm types positively associated with entry are also likely to increase the 

likelihood of exit.   

The result on farm type is related to the impact of regional variables.  The population 

density of the census subdivision (CCS) in which the farm is located as a positive effect on entry 

in the short-run and a negative effect in the long-run.  The results suggest that short-term 

entrants are more likely to start up in regions with a large consumer market.  The result is 

consistent with Low et al. (2015) who concluded there were opportunities to start farming by 

growing for local food channels in regions with higher populations due to the size and proximity 

of the market and the profit margins associated with producing for these niche markets.  

However, these farms are more likely to be transitory and the traditional farms are the ones 

more likely to succeed in the long term.  The median farm income in the CCS has a positive 

(negative) significant impact on entry in the no fixed-effects (fixed-effects) model. The results 

imply that in a short-term, entry is more likely to happen in a region with higher farm income but 
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not in the long-term.  Median farm income has a significant negative effect on exit in both the 

short and long term.  The result is consistent with previous studies suggesting the role of higher 

farm prices in slowing the rate of exodus, particularly for smaller farms. 

Although Quebec has an active policy to encourage the entry of new farmers into 

agriculture, the results indicate no regional differences in entry or exit rates after accounting for 

the above characteristics.  The time trend in the fixed-effects model has a negative and 

significant effect on entry but a positive and significant impact on exit.  The result implies entry is 

becoming less likely over time and exit more likely which is consistent with the decreasing trend 

in overall farm numbers.  

 

5.2 Contributions and Implications 

5.2.1 Empirical Contributions 

This thesis uses regression analyses similar to previous papers that focused on farm 

exits but extends the area of research in several aspects. First, the data set is unique compared 

to other similar studies. Most studies used data limited to farms within a given sector or used 

census data on all farms for limited period of time.  This study used the Canadian Longitudinal 

Census of Agriculture data set, which contains more than one million observation points on all 

census farms of all types across Canada over 5 censuses from 1996 to 2016. This unique data 

set allows us to study the dynamics of farming in more detail than previous periods.  In 

particular, the only studies looking at entry have done so using descriptive statistics rather than 

regression analysis.  In addition, the exit of new entrants has not been considered before 

despite the result that a large portion of farms that enter one period have exited by the time of 
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the next census.  The data set also allows us to examine a number of previously ignored factors 

such as gender and population density. 

5.2.2 Policy Implications 

The number of farms in Canada has fallen by approximately 1.5% per year since 1941 

and suggest that there is a steady movement out of agriculture by retiring farms with new 

entrants consisting only of the next generation of continuing farms. However, the small net 

change hides the significant movements of both entry and exit into the sector.  Approximately 

25% of all census farms have entered the sector since the last census, but nearly half of these 

will exit the sector by the time of next census. Entrants tend to be young, operating small crop 

farms in more heavily populated regions. One-third of all census farms will exit by the next 

census and these farms tend to be smaller than continuing ones. 

The high rate of entry and exit into farming suggests a much more dynamic industry than 

implied by the steady net rate of decline.  However, those farms that enter are also the ones 

most likely to exit by the time of the next census.  The high rates are partially associated with 

the definition of a farm by the census in Canada.  An individual operates a farm if there is an 

intent to sell agricultural produce.  There is no sales threshold.  Consequently, half of the 

entrants sell than the $10,000 worth of agricultural produce and many will likely sell significantly 

less than this.  While there are significant numbers of such farms, these operations represent a 

very small amount of total production.  The policy implication is that if entry is the concern to 

ensure a dynamic sector, than the focus should be on those farms that bring significant new 

capital investment are likely to continue farming.  The results highlight the growing 

heterogeneity of the sector and the need for policy to make the distinction between different 

farm types (Weersink 2018). 
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5.3 Suggestions for Future Research 

One suggestion for future research is to go back further in time to determine if the factors 

affecting entry and exit have changed over time.  A key finding is the high rate of entry, which is 

tends to be associated with small farms producing for niche markets in heavily populated 

regions.  This may be a new phenomenon and entry rates may have been lower a generation 

ago when agricultural production was focused primarily on commodities.  Another suggestion 

would be to extend the analysis to specifically look at the factors affecting the exit of new 

entrants and subsequently determine what could increase the retention rate of farmers.  Third, 

future research could link the current study with the specific policies aimed to influence the entry 

and retention of farmers. 
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APPENDICES 

APPENDICES TABLE 1: Testing Global Null Hypothesis: BETA=0 (Entrant’s Regressions) 

 Logit Model without Fixed-Effects Logit Model with Fixed-Effects 

  Chi-Square Degree of Freedom P Value Chi-Square Degree of Freedom P Value 

Likelihood Ratio 193350.93 42 <.0001 103087.89 42 <.0001 

Score 189115.48 42 <.0001 87753.15 42 <.0001 

Wald 148145.40 42 <.0001 6980686.53 42 <.0001 

 

APPENDICES TABLE 2: Type 3 Analysis of Effects (Entrant’s Regressions) 

 Logit Model without Fixed-Effects Logit Model with Fixed-Effects 

  Degree of Freedom Wald Chi-Square Pr > ChiSq Degree of Freedom Wald Chi-Square Pr > ChiSq 

Age Category Variable 6 53217.03 <.0001 6 5091.77 <.0001 

Gender Category Variable 2 5098.53 <.0001 2 74.65 <.0001 

Multigeneration Variable 1 465.60 <.0001 1 129.57 <.0001 

Farmland 1 1576.56 <.0001 1 59.87 <.0001 

Capital 1 5.72 0.0168 1 240.65 <.0001 

Capital Square 1 35.34 <.0001 1 144.44 <.0001 

Sales Category Variable 8 52096.50 <.0001 8 2686.78 <.0001 

Farm Type Variable 10 11026.31 <.0001 10 148.43 <.0001 

Population Density Variable 1 752.24 <.0001 1 6.73 0.0095 

Median Farm Income Variable 1 773.57 <.0001 1 93.83 <.0001 

Province Variable 9 1509.04 <.0001 9 52.42 <.0001 

Year 1 654.14 <.0001 1 4909616.86 <.0001 
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APPENDICES TABLE 3: Model Information of Entrant’s Regressions 

Model Information Definition Without Fixed-Effects Fixed-Effects 

   Number of Strata Number of Events (Entrants) 
N/A 

405,442 

   Number of Uninformative Strata Number of non-Events (Continuing Farm) 321,382 

   Model  Binary Logit Binary Logit 

   Optimization Technique  Fisher's Scoring Quasi-Newton 

   Number of Observations Read  969,211 969,211 

   Number of Observations Used  969,171 969,171 

   Response Profile Value: 1 Entrants 258,400 258,400 

   Response Profile Value: 0 Continuing Farms 710,771 710,771 

 

APPENDICES TABLE 4: Testing Global Null Hypothesis: BETA=0 (Exit’s Regressions) 

Testing Global Null Hypothesis: BETA=0 Logit Model without Fixed-Effects Logit Model with Fixed-Effects 

  Chi-Square Degree of Freedom P Value Chi-Square Degree of Freedom P Value 

Likelihood Ratio 141009.96 42 <.0001 108898.96 41 <.0001 

Score 134411.87 42 <.0001 86678.45 41 <.0001 

Wald 114007.61 42 <.0001 55972.25 41 <.0001 

 

APPENDICES TABLE 5: Type 3 Analysis of Effects (Exit’s Regressions) 

Type 3 Analysis of Effects Logit Model without Fixed-Effects Logit Model with Fixed-Effects 

  Degree of Freedom Wald Chi-Square Pr > ChiSq Degree of Freedom Wald Chi-Square Pr > ChiSq 

Age Category Variable 6 4604.94 <.0001 6 177.11 <.0001 

Gender Category Variable 2 3323.29 <.0001 2 84.63 <.0001 

Multigeneration Variable 1 0.14 0.7076 1 2.65 0.1032 

Farmland 1 707.72 <.0001 1 11.65 0.0006 
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Capital 1 1039.51 <.0001 1 376.15 <.0001 

Capital Square 1 331.26 <.0001 1 137.44 <.0001 

Sales Category Variable 8 34758.67 <.0001 8 1010.50 <.0001 

Farm Type Variable 10 9679.94 <.0001 10 386.50 <.0001 

Population Density Variable 1 296.54 <.0001 1 4.62 0.0316 

Median Farm Income Variable 1 172.25 <.0001 1 542.23 <.0001 

Province Variable 9 1550.96 <.0001 8 21.10 0.0069 

Year 1 12546.89 <.0001 1 45169.67 <.0001 

 

APPENDICES TABLE 6: Model Information of Exit’s Regressions 

Model Information Definition Without Fixed-Effects Fixed-Effects 

   Number of Strata Number of Events (Exits) 
N/A 

391,255 

   Number of Uninformative Strata Number of non-Events (Continuing Farm) 282,120 

   Model  Binary Logit Binary Logit 

   Optimization Technique  Fisher's Scoring Quasi-Newton 

   Number of Observations Read  981,239 981,239 

   Number of Observations Used  981,193 981,193 

   Response Profile Value: 1 Exits 270,422 270,422 

   Response Profile Value: 0 Continuing Farms 710,771 710,771 
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