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Abstract 

A hedonic pricing model is estimated for Alberta farmland values using pooled cross-sectional 

data spanning the years 2000-2011. Explanatory variables are chosen based on relevant 

theoretical and empirical considerations. In addition to conventional variables such as 

agricultural returns, distance to an urban centre, change in population density, soil quality, 

presence of improvements, and irrigation, supplementary variables are included to examine the 

impacts of farmland conversion (to developed uses) and fragmentation on farmland prices. 

Results are generally consistent with expectations. For example, higher soil quality is associated 

with higher farmland values. Furthermore, fragmentation and conversion appear to have some 

positive influence on farmland values in Alberta. Information concerning the influence of 

fragmentation and conversion on farmland values and the implications for future farmland 

conversion and preservation is of value to policymakers in making decisions regarding land use 

frameworks and other land use related policies.   

Keywords: hedonic pricing model; Alberta; farmland values; fragmentation; conversion; 
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Land is an important resource in agricultural production, and the value of farmland is important 

to agricultural producers and the viability of the agricultural sector.  For example, the price of 

land affects (to a certain extent) whether participation in farming is feasible.  Farmland values 

reflect the economic health of the agricultural sector. Farmers also view their land as a 

significant part of their retirement savings plans and so changes in farmland values affect those 

plans.  

Land values may be influenced by a variety of factors, including the potential for 

conversion to non-agricultural uses (i.e., development) and/or fragmentation of agricultural land 

into smaller parcels. Conversion and/or fragmentation of agricultural land may have other effects 

as well. The effects of conversion of agricultural land to non-agricultural uses in terms of loss in 

agricultural production are obvious. There are additional potential impacts in terms of the loss of 

positive externalities derived from the presence of an agricultural landscape (e.g., Bergstrom and 

Ready 2009; Duke 2008). Fragmented farmland is thought to influence labor use and the 

accessibility of fields (Hung, MacAulay, and Marsh 2004), as well as impact farm revenue and 

profitability (Latruffe and Piet 2013). 

Conversion of agricultural land to non-agricultural uses (e.g., urban development) and 

fragmentation of agricultural land into smaller parcels is not a new trend. Despite the presence of 

provincial and municipal policies intended to encourage municipalities to preserve farmland, 

fragmentation and conversion are still occurring within Alberta. For example, Haarsma (2014) 

estimated that between 2000 and 2012 developed land increased by 33.5% (from 303,026 ha to 

404,461 ha), and almost 80% of the converted developed land had previously been used for 

agricultural purposes. 
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There is an extensive literature on agricultural land values and factors affecting those 

values. Previous studies have considered the effects for a variety of influencing factors; for 

example, soil erosion (Palmquist and Danielson 1989), spatial effects (Patton and McErlean 2003; 

Huang et al. 2006; Maddison 2009), agricultural land preservation programs (Cotteleer, Stobbe, 

and van Kooten 2011; Deaton and Vyn 2010), and development pressures (Shi, Phipps, and 

Colyer1997; Plantinga, Lubowski, and Stavins 2002). Those studies examining the influence of 

development pressure on farmland values have generally included explanatory variables such as 

distance to an urban centre and population density.  

While conversion and conversion pressure have been included in previous agricultural land 

valuation studies, few studies have incorporated fragmentation measures.
1
 The objective of this 

research is to estimate a hedonic pricing model for Alberta farmland and to determine which 

factors affect Alberta farmland values with particular attention being paid to the impact of 

agricultural land conversion and fragmentation.  The results of this analysis are relevant for 

policymakers at multiple levels of government (federal, provincial and municipal) who are 

concerned with land use policies and maintaining the future viability of the agricultural sector. 

Methodology 

A hedonic modeling approach is used in this research to study Alberta farmland values and 

relevant influencing factors. Hedonic pricing models have been used in previous studies of both 

urban housing markets and farmland markets (e.g., Baltagi, Bresson, and Etienne 2014; Huang et 

al. 2006). While empirical hedonic analysis appears in the literature as early as 1939 by Court, 

current applications of hedonic modeling primarily date back to theoretical papers by Rosen 

                                                
1 Cotteleer, Stobbe, and van Kooten (2007, 2011) and Stobbe, Eagle, and van Kooten (2008) are exceptions to this 

statement. 
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(1974) and Freeman (1974). Hedonic modeling assumes that the value of a differentiated good, 

such as farmland, is based on a vector z of characteristics or attributes, such as soil quality. The 

consumer (farmer) is assumed to maximize the value of a utility function U(x, z1,…, zn; α), where 

x is a composite good (i.e., all other goods consumed), and α is a vector of decision maker 

skills/characteristics. The consumer’s (farmer’s) optimization problem is to maximize utility 

subject to a budget constraint y=x+p(z), where y is income, and p(z) is a price schedule for the 

attributes.
2
 The first order condition which solves this optimization problem is  

(1) 

𝜕𝑈
𝜕𝑧𝑖

⁄

𝜕𝑈
𝜕𝑥⁄

=
𝜕𝑝

𝜕𝑧𝑖
    ∀𝑖 = {1, … , 𝑛} 

The marginal implicit price of zi is estimated using this hedonic approach.  

Data  

The study location is the agricultural area of Alberta, a province in Canada. Arm’s length sales 

transaction data for Alberta farmland sales were provided by Farm Credit Canada (FCC).  These 

data, expressed as the dollar value per acre and adjusted to 2002 dollars using the Canadian 

Consumer Price Index (Statistics Canada 2015), are used as the dependent variable in the 

hedonic model.  For confidentiality reasons, exact parcel locations were not provided.  Instead, 

only the municipal jurisdiction for the land parcel was indicated. Alberta is divided into 

municipal jurisdictions that may be called regional municipalities, municipal districts or counties. 

For the purposes of this paper, these are all referred to as counties. Whenever parcel-level 

information is lacking, county-level data is used as a proxy. Theory and previous literature 

provide guidance regarding farmland attributes which may have an influence on land value.  To 

the extent that information on these attributes is available, data are collected and incorporated in 

                                                
2 The price of the composite good is normalized to a value of one. 
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the econometric modeling. The sales transactions data from FCC include the year and month of 

sale and parcel characteristics such as the parcel size, farm type, and presence and value of 

improvements. Parcel size is hypothesized to be inversely related to the per acre sales price 

(Clifton and Spurlock 1983; Palmquist and Danielson 1989) while farm improvements (i.e., 

buildings) are expected to have a positive effect on farm prices (Elad, Clifton, and Epperson 

1994). Lastly, in order to capture macroeconomic conditions in the province, a year variable is 

included. 

Capozza and Helsley (1989) provide a theoretical base which assumes that land can be 

used for one of two uses: agriculture or development. Thus, attributes which describe the land 

can fall into two categories: returns from agricultural productivity or returns from development.  

Agricultural returns are assumed to reflect productivity of the land and are hypothesized to be 

positively related to farmland value. In this study, net operating income (operating revenues less 

expenses) is a proxy for agricultural returns. County average values for net operating income are 

provided by Statistics Canada (2014) via their Agriculture Taxation Data Program (ATDP). 

These values are deflated to 2002 values using the Consumer Price Index, and then divided by 

the county area to obtain a per acre value. Besides direct measures of returns, another proxy for 

agricultural productivity is represented by farm type (Cavailhès and Wavresky 2003), and so a 

farm type dummy is included as an explanatory variable.  

Soil quality is another measure of agricultural productivity and is one of the attributes used 

in the hedonic analysis because it reflects the ability of the land to provide income (Chicoine 

1981). As such, it is hypothesized to be positively related to farmland value. Given the lack of 

parcel-specific soils information in the FCC data, a county level measure is used. Specifically, 

the dominant soil quality rating for each county is calculated using ArcGIS 10.1 and Land 
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Suitability Rating System (LSRS) data obtained from Alberta Agriculture and Rural 

Development’s (ARD’s) 2013 AGRASID 4.0 release. The LSRS scale ranges from one (best 

quality for crops) to nine (unsuitable for crops), with the rating being based on the presence of 

limitations for agricultural production due to climate or topography.
3
 

Another factor contributing to agricultural productivity and thus agricultural returns is the 

presence of irrigation, which is hypothesized to have a positive impact on farmland value 

(Bastian et al. 2002). Approximately 96% of all irrigated acres in Alberta are located in the 

southern part of the province (Alberta Agriculture and Rural Development 2011). The majority 

of irrigation activity in Alberta is administered by a set of irrigation districts in southern Alberta. 

For the analysis in this paper, an irrigation dummy variable is defined and included as an 

explanatory variable.  If a farmland parcel is located in a county which has an irrigation district, 

the irrigation dummy is assigned a value of one. 

Distance from an urban centre is a measure that has been used previously to reflect 

different influencing factors. Capozza and Helsley (1989) theorize that if a farm parcel is located 

at a sufficiently large distance from an urban area, its value is only related to its agricultural rent 

(i.e., only its agricultural characteristics in a hedonic model). Otherwise, however, it is expected 

that increased distance would be negatively related to farmland value. Distance is related to 

transportation costs associated with marketing of agricultural products as well as with the 

purchase of inputs (Sinclair 1967).  Distance is also related to the effects of conversion (or 

potential for conversion) for development purposes on land value; for example, commuting times 

                                                
3 There are no class one soils in Alberta and so class two and three soils are identified as the “best” soils in the 

province for use in crop production. 
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for urban income earners and the likelihood of conversion (or returns from development) 

(Cavailhès and Wavresky 2003).  

To capture these effects, distance to an urban centre is included as an explanatory variable. 

The Government of Alberta uses a baseline population of greater than 9,999 to denote what may 

be called a city (Municipal Government Act, 2000). However, there are a number of urban 

centres in Alberta, with populations greater than 9,999 that have not sought city status. Using the 

distance to the nearest city may result in some large urban centres being missed. Therefore, the 

distance measure used in this analysis is the distance to the nearest urban area with a population 

greater than 9,999. As population changes over time this can mean that what was once the closest 

urban area to a county in 2001 may be the second closest in 2010. ArcGIS 10.1 software is used 

to calculate the distance measures by finding the distance between the centroid of the county and 

the urban area.  

A second distance measure is also included in the analysis; specifically, the distance 

between the centroid of each county to Highway 2, also known as the Queen Elizabeth II 

Highway. Highway 2 is the major highway connecting the two largest urban centres in the 

province, Edmonton and Calgary.  This is included as a proxy for development potential as well 

as agricultural returns (via the transportation cost of reaching markets). Shapefiles for population 

centres, the Highway 2, and counties are obtained from a number of sources including FCC, 

Statistics Canada (2013a) and AltaLIS Ltd. Edmonton and Calgary and their immediate 

neighbouring counties are also indicated with dummy variables to capture the differences in 

urban pressure in these two regions relative to the rest of the province.  
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This study also includes the change in population density as a proxy for development 

pressure. Palmquist and Danielson (1989) suggest that a population change variable can be 

interpreted as an expectation of population change. Statistics Canada (2013b) census data (and 

their estimations for non-census years) are used to compute the five year change in population 

density (population per county area) for each year. Population density is expected to have a 

positive effect on land value (Cavailhès and Wavresky 2003).  

Finally, when the data permit, the past development proportion, expressed as   

(2) 𝑃𝑎𝑠𝑡𝐷𝑒𝑣 =
∑ 𝑑𝑖𝑘𝑖

𝐴𝑘
 

is included in the analysis. The PastDev represents the sum of the areas i of developed land (e.g., 

buildings and roads) in a county k in the previous year (dik) divided by the total area of the 

county k (Ak). Inclusion of this variable signals past conversion, which is included as a proxy for 

development pressure.  This variable is calculated using Agriculture and Agri-Food Canada 

(AAFC) data. Agriculture and Agri-Food Canada data come from the Land Cover for 

Agricultural Regions of Canada, circa 2000, the 2009 AAFC Crop Type Map of the Prairies, the 

2010 AAFC Crop Type Map of the Prairies, and the 2011 AAFC Crop Type Map of Canada. All 

are 30 metre resolution raster data. Due to the limited availability of the data, only a few years of 

the PastDev variable can be calculated.  

As noted earlier, limited attention has been given to the relationship between fragmentation 

and agricultural land values.  This study includes alternative fragmentation indices in the hedonic 

analysis: small parcel sales ratio, mean patch size, and patch density (table 1). The first index 

used in this paper is borrowed from Mervish et al. (2008) and the last two are from Irwin and 

Bockstael (2007). The small parcel sales ratio is calculated based on data provided by FCC, 
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while AAFC data in combination with ArcGIS 10.1 and StataIC 13 software are used to calculate 

the other two indices.  

A complete explanation of attributes used in the hedonic analysis is provided in table 2. 

Sales under 0.5 acres were removed because it was felt that these did not reflect true agricultural 

parcels. Outliers were also removed if the residuals from regression (3) were greater than one 

million dollars per acre.  

 (3) 

𝑌𝑖/𝑘𝑡 =

𝛽0 + 𝛽1𝑆𝑖𝑧𝑒𝑖𝑡 + 𝛽2𝑁𝑜𝐵𝑢𝑖𝑙𝑑𝑖𝑡 +
𝛽3𝐶ℎ𝑒𝑎𝑝𝐵𝑢𝑖𝑙𝑑𝑖𝑡+ 𝛽4𝑃𝑜𝑝𝐷𝑒𝑛𝐶ℎ𝑔𝑘𝑡 + 𝛽5𝑁𝑒𝑡𝐼𝑛𝑐𝐴𝑐𝑘𝑡 + 𝜀  

 

where 
 
i=individual parcel; k=county; t=year; 

 

Descriptive statistics for the dependent and explanatory variables, after removing small parcel 

observations and outliers, are provided in table 3. 

As is apparent above, fragmentation indices can only be calculated for the years 2000, 

2009, 2010, and 2011.  Due to these constraints, when a fragmentation index and a past 

development proportion variable are included in the model the time period is limited to 2010 and 

2011. Descriptive statistics for these two years (i.e., small sample) are provided in table 4. The 

means (or proportion of observations equal to one) for the two samples do differ for many of the 

farm type variables, distances, net income per acre, and the change in population density. In the 

majority of cases the smaller sample has higher values.  

Model Specification 

 

The final model specification, estimated by ordinary least squares (OLS), is as follows: 

 (4) 𝑌𝑖/𝑘𝑡 = 𝛽0 + 𝛽1𝑆𝑖𝑧𝑒𝑖𝑡 + 𝛽2𝑁𝑜𝐵𝑢𝑖𝑙𝑑𝑖𝑡 + 𝛽3𝐶ℎ𝑒𝑎𝑝𝐵𝑢𝑖𝑙𝑑𝑖𝑡 +
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𝛽4𝑃𝑜𝑝𝐷𝑒𝑛𝐶ℎ𝑔𝑘𝑡 + 𝛽5𝑁𝑒𝑡𝐼𝑛𝑐𝐴𝑐𝑘𝑡 + 𝛽6𝐼𝑟𝑟𝑖𝑔𝑘𝑡 + +𝛽7𝐻𝑤𝑦2𝑘𝑡 +
𝛽8𝑈𝑟𝑏𝐷𝑖𝑠𝑡𝑘𝑡 + 𝛽9𝐸𝑑𝑚 − 𝑁𝑒𝑖𝑔ℎ𝑏𝑜𝑢𝑟𝑠𝑘𝑡 +
𝛽10𝐶𝑎𝑙 − 𝑁𝑒𝑖𝑔ℎ𝑏𝑜𝑢𝑟𝑠𝑘𝑡+ 𝛽11𝑆𝑜𝑖𝑙𝑄𝑙𝑡𝑦𝑘𝑡 + ∑ 𝛽𝑖𝐹𝑎𝑟𝑚𝑇𝑦𝑝𝑒𝑖𝑡 +
𝛽12𝐹𝑟𝑎𝑔𝑘𝑡 + 𝛽13𝐹𝑟𝑎𝑔 ∗ 𝐸𝑑𝑚 − 𝑁𝑘𝑡 + 𝛽14𝐹𝑟𝑎𝑔 ∗ 𝐶𝑎𝑙 − 𝑁𝑘𝑡 +
𝛽15𝑃𝑎𝑠𝑡𝐷𝑒𝑣𝑘𝑡 + +𝛽16𝑌𝑒𝑎𝑟𝑖𝑡 + 𝜀  

  

where
 
i=individual parcel; k=county; t=year; Frag=fragmentation; 

 

Definitions for all of the variables are provided in table 2. All variables with strictly positive 

values are logged (except the Year), including the dependent variable. Given the inability to 

identify the specific location of land parcels in the data set, a pooled cross-sectional model is 

estimated, rather than a panel model.   

The causal relationship between farmland values and fragmentation is ambiguous. It is 

possible that changes in farmland values may lead to a change in the fragmentation rate. As a 

consequence there is the potential for endogeneity, leading to biased estimates. To control for 

this, past fragmentation indices are used as instrumental variables for current fragmentation. 

Current fragmentation is used because it captures the expectation of fragmentation and current 

fragmentation during the year of sale. A two-stage least squares (2SLS) approach is used with 

first and second stage regressions being estimated to test and correct for the presence of 

endogeneity.  

Results and Discussion 

Given the previous discussion, alternative versions of the hedonic model are estimated, based on 

whether or not a fragmentation index is included and, if so, which index. Using the Breusch-

Pagan test, it was found that the null hypothesis (of constant variance) was rejected. Therefore, 

robust standard errors were estimated for all models shown in tables 5 and 6. As for instrumental 

variables, assuming the instruments selected were valid, endogeneity was present for two of the 
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models:  Sales less than or equal to 80 acres (large sample only) and Mean Patch Size. Table 5 is 

included for comparison to show how estimates are consistent across the large and small sample 

sizes. The estimates are not exactly the same in tables 5 and 6, but this is not surprising given the 

differences in the descriptive statistics in tables 3 and 4. Several of the farm types lose their 

significance in the small sample relative to the large sample (e.g., hog farm, greenhouse, dairy 

farm and specialty crop). Perhaps this is due to the lack of observations of farm types in the 

small sample. An exception is that poultry farms have a negative impact on the land value in all 

scenarios except the large sample Sales less than or equal to 80 acres model. The year also 

matters (and positively influences land value) in the large sample, but is not significant in the 

small sample. This may be explained by the fact that the small sample only represents two 

successive years during which time there may be little variation in macroeconomic conditions.  

In general, estimates have signs that are consistent with expectations based on theory and 

previous literature (table 5 and 6).  For example, the effect of parcel size is consistent with 

results for previous studies, such as Xu, Mittelhammer, and Barkley (1993), Elad, Clifton, and 

Epperson (1994), and Palmquist and Danielson (1989). Increased parcel size results in reduced 

per acre value. This relationship could be related to subdivision costs (e.g., adding roads) 

(Palmquist and Danielson 1989). Also, similar to Elad, Clifton, and Epperson (1994), the 

presence of a building over $5,000.99 adds value to the price of farmland relative to the absence 

of one. Also, if a building is present, but its value is below $5,001 it will contribute less to the 

land value, than if no building was present. This is thought to occur because of demolition or 

renovation costs associated with a low value building. 

 As expected, coefficients for variables that reflect the agricultural productivity of the land 

are positive and significant. The agricultural returns variable (i.e., net operating income per acre) 
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has a significant positive effect in all models except for one small sample model (i.e., Sales less 

than or equal to 80 acres), which at least has a positive sign. This is consistent with Xu, 

Mittelhammer, and Barkley (1993) who use a gross income per acre value. Similarly, higher land 

values are also associated with increased proportions (at a county level) of good quality soil. 

These results support findings by Huang et al. (2006), Xu, Mittelhammer, and Barkley (1993) 

and Palmquist and Danielson (1989). 

Previous studies that examine irrigation and land values include variables representing the 

proportion of irrigation or a productivity rating related to irrigation (Xu, Mittelhammer, and 

Barkley 1993; Bastian et al. 2002). Although this analysis uses a dummy variable to indicate the 

prevalence of irrigation, the results are consistent with the prior studies in that irrigation has a 

positive effect on farmland value.  

Farm type is significant for some versions of the hedonic model, although the impact 

depends on the specific type of farm, relative to the crop farm which is the base case. Beef cattle 

farms, for example, have lower land values per acre relative to crop farms.  This is not surprising 

given that land quality/productivity differences likely influence land use decisions. While farm 

type coefficients are generally consistent across the models in terms of size and significance, 

there are a few exceptions. Some farm types (e.g., dairy) are significant for large sample models, 

but not for small sample models. One possible explanation is the effect of there being relatively 

few observations for farm types other than beef, crop and mixed farms.  

The influence of conversion pressure on land values is modeled with multiple explanatory 

variables in the analysis. The coefficients on dummy variables for being located in the Edmonton 

or Calgary areas are positive, as expected, in all cases except one small sample model (Sales less 
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than or equal to 80 acres).  In other words, being in close proximity to major urban centres has a 

positive effect on farmland values. Likewise, the five year change in population density is also 

positively related to land value. This is consistent with other researchers who have used 

population density as a proxy for development pressure (e.g., Huang et al. 2006; Palmquist and 

Danielson 1989).  

Conversion pressure proxies represented by the distance from a major highway or the 

closest urban area, are negatively related to farmland values. Specifically, land parcels located in 

counties closer to Highway 2 and/or highly populated urban areas have higher land values. These 

results are expected and are consistent with findings by Elad, Clifton, and Epperson (1994), 

Huang et al. (2006), and Chicoine (1981). Conversely, Bastian et al. (2002) found a positive 

relationship between distance and farmland values and suggested that this may reflect a 

preference for fewer nuisances and more recreational/scenic amenities at further distances from 

town sites (defined as centres with 2,000 people or more).  

Additionally, the proportion of past developed (PastDev) land in a county can act as a 

proxy for conversion pressure. If previous years have a high proportion of developed land, the 

land value for the current year increases. The four models that use a small sample size have a 

positive coefficient for the PastDev variable, but only two of them are significant. For the two 

models where it is not significant, it could be that this variable is collinear with the fragmentation 

index. In general, items that signal conversion or development pressure appear to be positively 

related to farmland values.  

A number of fragmentation indices are incorporated using land sales’ acreage and land 

cover data. In general, the results are consistent; as fragmentation increases, so too does the land 
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value. One possible explanation is that fragmented land could be signaling development pressure. 

For example, roads and services could be “encroaching” on farmland, bringing residences and 

farming nuisances in the form of more traffic. Agricultural land could be selling for more than 

the agricultural rent in these situations.  The exception is the mean patch size index; the 

coefficient for this variable is not significant and has a contrary sign from what is expected. 

The positive relationship between the fragmentation rate and land value is contrary to 

findings from a hedonic analysis by Stobbe, Eagle, and van Kooten (2008), where less 

fragmentation was associated with higher land values. However, their data are from an area in 

British Columbia, Canada where land is protected for agricultural uses through an Agricultural 

Land Reserve (ALR). Although Stobbe, Eagle, and van Kooten (2008) control for whether a 

farm is inside or outside the ALR, an interaction term between fragmentation and the ALR is not 

included in their model, which may account for the differences between their results and the 

current study. If land is restricted to only agricultural uses, it is conceivable that less fragmented 

parcels would be more desirable and lead to higher values because of the ability to achieve 

economies of scale in farming. 

The fragmentation indices are interacted with the Edmonton and Calgary regional dummy 

variables. While the influence of a parcel being close to Edmonton or Calgary on the land value 

is positive (see regional dummy estimates), when the interaction of these variables with 

fragmentation is taken into account for the case of the Sales less than or equal to 80 acres (large 

sample) model, the net effect of being near Edmonton is significant and negative when the 

fragmentation rate is high. For the same model, but using a small sample size, the interaction of 

the fragmentation index and the Calgary region is positive and significant. As for the remaining 

models, when fragmentation is interacted with the regional dummies, the impact is not 
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significant. These results are unexpected and there is no obvious explanation or interpretation for 

the interaction effect of increased fragmentation in the neighborhood of Edmonton or Calgary.  

Concluding Remarks 

As discussed above, the relationship between Alberta farmland values and factors such as 

agricultural productivity, parcel size, etc., are consistent with previous research. The farmland 

value hedonic modeling in this study is augmented by including indices for fragmentation and 

conversion. Fragmentation appears to have a positive influence on farmland value; as 

fragmentation increases, so too does the land value. The choice of fragmentation index to use in 

modeling farmland values also seems to matter, as the mean patch size index is not significant. 

The hedonic modeling results also suggest that conversion and conversion pressure on farmland 

have a positive effect on farmland value. These results suggest that fragmentation and conversion 

pressure could signal future development potential such that potential development rent plays an 

important part in influencing the farmland value.  

The results from this study demonstrate the potential influence of fragmentation and 

conversion on farmers’ investment decisions for land near urban centres that are undergoing 

urban expansion. This is relevant for land use planners and other policymakers at the municipal 

and provincial levels of government in terms of their need to know if there is a strong financial 

incentive for farmers to sell land near larger urban centres. If preservation of farmland is a 

relevant policy goal, financial incentives to preserve agricultural land or other forms of policy 

intervention (e.g., creation of “green belts”) may be required. Furthermore, if land near urban 

areas is worth more than its agricultural productive value, there may be implications for farmer 

incentives to invest in agri-environmental improvements. 
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The discussion in this paper can also be used to identify opportunities for further research. 

With more exact location information for parcels, parcel characteristics could be better matched 

with sales data, allowing for a more rigorous analysis of the effects of factors such as soil quality, 

irrigation, distances, and fragmentation indices on farmland values. Also, by knowing the exact 

location of a parcel it might be possible to track changes in value over time due to changes in 

conversion pressure (e.g., changes in surrounding population density), holding agricultural 

characteristics like soil quality constant.   
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Tables   

 

Table 1. Fragmentation Indices 

Fragmentation 

Index (Short 

Name) 

Formula Explanation Fragmentation increases 

when this coefficient is: 

    

Small parcel 

sales ratio 

(Sales80)
a 

∑ 𝑠𝑘𝑡
80

∑ 𝑠𝑘𝑡
 

The sum of sales less than or equal to 

80 acres divided by the sum of all 

sales in county k in a year. 

+ 

    

Mean patch 

size (MPSize)
b
 

∑ 𝑎𝑖𝑘𝑖

𝑛𝑘
 

The sum of agricultural parcel areas i 

in a county k divided by the total 

number (n) of agricultural patches in 

a county in a given year.  

- 

    

Patch density 

(PatchDenAc
 b

 

𝑛𝑘

𝐴𝑘
 

The total number (n) of agricultural 

patches in county k divided by the 

total county area A in a given year. 

+ 

    
a
Mervish et al. (2008) 

b
Irwin and Bockstael (2007) 
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Table 2. Explanation of Model Variables (Excluding Fragmentation Indices) 

 Name Description Expected 

Sign 

Source
a
  Years Available 

Dependent 

Variable 

Y Farmland value 

per acre (2002 

CDN) 

 FCC All years 

      

Explanatory 

Variables 

Size Individual parcel 

size sold  

- FCC All years 

 GoodBuild Improvement 

present on 

parcel, and 

valued at more 

than $5,000.99 

(omitted 

dummy) 

+ FCC All years 

 NoBuild No Improvement 

present on parcel 

(dummy) 

- FCC All years 

 CheapBuild Improvement 

present on 

parcel, but 

valued at less 

than $5,001 

(dummy) 

-   

 PopDenChg A five year 

county change in 

population 

density 

+ Statistics 

Canada 

All years 

 NetIncAc County net 

operating 

income per 

county area 

(2002 CDN)   

+ Statistics 

Canada 

All years 

 Irrig County contains 

an irrigation 

district (dummy) 

+ ARD All years (same 

value) 

 Hwy2 Distance from 

centroid of 

county to 

Highway 2 (a 

major highway 

in Alberta) 

- Calculated 

in ArcGIS 

using 

AltaLIS 

Ltd. data 

All years (same 

distance) 

 UrbDist Distance from 

centroid of 

- Calculated 

in ArcGIS 

All years (same 

distance, except 
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county to the 

centroid of the 

nearest 

population 

centre >9,999 

people 

using 

Statistics 

Canada 

shapefile 

and 

population 

data 

when population 

changes) 

 Edm-

Neighbours 

Identifies those 

counties 

immediately 

adjacent to 

Edmonton, as 

well as 

Edmonton 

(dummy) 

+ N/A All years (same 

value) 

 Cal-

Neighbours 

Identifies those 

counties 

immediately 

adjacent to 

Calgary, as well 

as Calgary 

(dummy) 

+ N/A All years (same 

value) 

 SoilQlty Percentage of 

county with a 

dominant land 

classification of 

2, 3 (highest 

quality) relative 

to the total area 

of the county 

+ Calculated 

in ArcGIS 

using 

ARD data 

 

All years (same 

value) 

 PastDev Proportion of 

developed land 

in the previous 

year relative to 

the county’s 

area.  

+ Calculated 

in ArcGIS 

using  

AAFC 

data 

2000,2009,2010,2011 

 

 Year Year the parcel 

was sold 

(interval 

variable)  

+ FCC All years 

 Farm Type 50% or more of 

farm income 

comes from the 

dominant farm 

type (dummy) 

 FCC All years 

 Crop  Agricultural    
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crops (e.g., 

wheat)  

(omitted 

dummy) 

 Beef Beef cattle 

operation 

   

 Dairy Dairy cattle and 

goat operation 

   

 Mixed Mixed operation    

 Hog Hog operation    

 Poultry Poultry 

operation 

   

 Greenhs Greenhouse 

operation 

   

 SpecEnter Special 

Enterprise  

   

 SpecCrop Specialty Crop    
a
Acronyms: AAFC=Agriculture and Agri-Food Canada; ARD=Alberta Agriculture and Rural 

Development; FCC=Farm Credit Canada; 

 

 

 

 

  



 
 

27 

Table 3. Descriptive Statistics for Model Variables used in the Large Sample Hedonic 

Model (2000-2011)
a
  

 

Name (units 

where 

applicable) Mean 

Standard 

Deviation Minimum Maximum 

Dependent 

Variable 

Y (2002 

CDN/acre) 3533.8 15786.4 14.2 618316.8 

Explanatory 

Variables 
     

 

Year 2005 3 2000 2011 

 Size (acres) 279.9 655.5 0.5 38275.2 

 

Hwy2 (metres) 174353 156292 4061 633933 

 

UrbDist 

(metres) 

75605 73431 0 393783 

 

NetIncAc (2002 

CDN/acre) 

0.04 0.09 -0.07 5.04 

 

PopDenChg 2.67 5.42 -19.75 24.89 

 (acres
-1

)     

 

SoilQlty 60.16 26.12 0 93.22 

 

Sales80 0.04 0.08 0 1 

Dummy 

Variables  
Count if 

=1 

Proportion 

if =1   

 

NoBuild 9078 0.6086 

  

 

CheapBuild 331 0.0222 

  

 

Irrig 3,460 0.2320 

  

 

Beef 2887 0.1936 

  

 

Poultry 57 0.0038 

  

 

Hog 61 0.0041 

  

 

Sheep 7 0.0005 

  

 

Mixed 3326 0.2230 

  

 

Greenhs 24 0.0016 

  

 

Dairy 124 0.0083 

  

 

SpecCrop 21 0.0014 

  

 

SpecEnter 102 0.0068 

  

 

Edm-

Neighbours 1057 0.0709 

  

 

Cal-Neighbours 657 0.0440 

  a 
These values are calculated before log transformation and after removing sales less than 0.5 

acres and outliers; sample size is 14916. Values are similar for the structural model with a 

sample size of 14955. 
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Table 4. Descriptive Statistics for Model Variables used in the Small Sample Models (2010-

2011)
a 

 

Name (units 

where applicable) Mean 

Standard 

Deviation Minimum Maximum 

Dependent 

Variable 

Y (2002 

CDN/acre) 4713.2 20517.5 37.5 618316.8 

Explanatory 

Variables 

     

 

Year 2011 0 2010 2011 

 

Size (acres) 273.4 655.6 0.8 20017 

 SoilQlty 57.51 27.15 0.00 93.22 

 

NetIncAc (2002 

CDN/acre) 

0.05 0.17 -0.07 5.04 

 

Hwy2 (metres) 204746 192358 4061 633933 

 

UrbDist (metres) 96313 110278 0 393783 

 

PopDenChg 

(acres
-1

) 

4.63 2.97 -4.11 10.95 

 

PastDev 0.01 0.04 0.00 0.74 

Fragmentation 

Variables 

     

 

Sales80 0.04 0.08 0 1 

 

MPSize 8721082 9820521 134384 1.16E+08 

 

PatchDenAc 0.00065 0.00074 0.00002 0.00757 

Dummy Variables 

 

Count if 

=1 

Proportion 

if =1 

  

 

NoBuild 1165 0.6052 

  

 

CheapBuild 36 0.0187 

  

 

Irrig 445 0.2312 

  

 

Beef 311 0.1616 

  

 

Poultry 12 0.0062 

  

 

Hog 8 0.0042 

  

 

Sheep 2 0.0010 

  

 

Mixed 397 0.2062 

  

 

Greenhs 6 0.0031 

  

 

Dairy 19 0.0099 

  

 

SpecCrop 5 0.0026 

  

 

SpecEnter 15 0.0078 

  

 

Edm-Neighbours 91 0.0473 

  

 

Cal-Neighbours 96 0.0499 

  a 
These values are calculated before log transformation and after removing sales less than 0.5 

acres and outliers; sample size is 1925.  
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Table 5. Parameter Estimates for Large Sample Hedonic Models (2000-2011) of Alberta 

Farmland Prices (Robust Standard Errors in Parentheses)
a
  

Dependent 

variable: Log of 

farmland price per 

acre (2002 CDN) 

Model 

Structural (no 

fragmentation) 

Sales less than or 

equal to 80 acres 

Model Type
b
 OLS 2SLS 

R-squared 0.7489 0.7486 

F-statistic 1347.5  

Sample size 14955 14916 

Explanatory 

variable   

Size (acres) -0.5392*** -0.5283*** 

 (0.0071) (0.0071) 

Irrig 0.5351*** 0.5512*** 

 

(0.0166) (0.0162) 

NoBuild -0.1556*** -0.1546*** 

 

(0.0107) (0.0107) 

CheapBuild -0.2663*** -0.2604*** 

 

(0.0336) (0.0332) 

NetIncAc 0.4410*** 0.3454*** 

(2002 CDN/acre) (0.1108) (0.0875) 

SoilQlty 0.0011*** 0.0011*** 

 (0.0003) (0.0003) 

Year 0.0593*** 0.0567*** 

 (0.0015) (0.0016) 

Beef -0.2519*** -0.2609*** 

 (0.0128) (0.0129) 

Poultry -0.1369* -0.1268 

 (0.0813) (0.0798) 

Hog -0.1737** -0.1818** 

 (0.0704) (0.0711) 

Sheep -0.2092 -0.1953 

 (0.1740) (0.1851) 

Mixed 0.0034 -0.0036 

 (0.0145) (0.0147) 

Greenhs 0.5499*** 0.6095*** 

 (0.1831) (0.1904) 

Dairy 0.1646*** 0.1499*** 

 (0.0455) (0.0459) 

SpecCrop 0.3799*** 0.3414*** 

 (0.1182) (0.1225) 

SpecEnter 0.2153*** 0.1949*** 
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 (0.0757) (0.0741) 

Constant -106.5156*** -101.7356*** 

 (3.0722) (3.1727) 

Explanatory 

variable 

(conversion or 

fragmentation)   

Hwy2 -0.2293*** -0.2130*** 

(metres) (0.0065) (0.0073) 

UrbDist -1.963e-06 *** -1.875e-06 *** 

(metres) (8.699e-08) (8.586e-08) 

PopDenChg 0.0191*** 0.0191*** 

(acre
-1

) (0.0011) (0.0011) 

Edm-Neighbours 0.2897*** 0.5925*** 

 

(0.0257) (0.1242) 

CalN-Neighbours 0.3992*** 0.3622*** 

 

(0.0374) (0.0437) 

Sales80  2.0388*** 

 

 (0.3800) 

Sales80*Edm-N  -3.0515*** 

 

 (0.6829) 

Sales80*Cal-N  -0.6226 

 

 (0.3944) 

   
a
 *** represents statistical significance at the 1 percent critical level, ** represents statistical 

significance at the 5 percent level, and * represents statistical significance at the 10 percent level. 

b 
OLS refers to ordinary least squares, while 2SLS refers to two-stage least squares estimation. 
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Table 6. Parameter Estimates for Small Sample Hedonic Models (2010-2011) of Alberta 

Farmland Prices (Robust Standard Errors in Parentheses)
a 

Dependent 

variable: Log of 

farmland price 

per acre (2002 

CDN) 

Model 

Structural (no 

fragmentation) 

Sales less than 

or equal to 80 

acres 

Mean Patch 

Size 

Patch Density 

Model Type
b
 OLS OLS 2SLS OLS 

R-squared 0.7784 0.7799 0.7648 0.7804 

F-statistic 217.3 196.4 

 

197.7 

Sample size 1925 1925 1925 1925 

Explanatory 

variable     

Size (acres) -0.5745*** -0.5700*** -0.5736*** -0.5691*** 

 (0.0191) (0.0194) (0.0196) (0.0192) 

Irrig 0.5054*** 0.5023*** 0.4348*** 0.5408*** 

 (0.0464) (0.0462) (0.0824) (0.0476) 

NoBuild -0.1489*** -0.1536*** -0.1479*** -0.1469*** 

 (0.0300) (0.0300) (0.0307) (0.0300) 

CheapBuild -0.2508** -0.2479** -0.2301** -0.2495** 

 (0.0983) (0.0965) (0.0984) (0.0969) 

NetIncAc 0.3363* 0.2317 0.3600* 0.2868* 

(2002 CDN/acre) (0.1970) (0.1691) (0.1976) (0.1648) 

SoilQlty 0.0017** 0.0018** 0.0016** 0.0018** 

 (0.0008) (0.0008) (0.0008) (0.0008) 

Year 0.0114 0.0232 0.0338 -0.0335 

 (0.0295) (0.0296) (0.0803) (0.032) 

Beef -0.3361*** -0.3367*** -0.2990*** -0.3535*** 

 (0.0378) (0.0377) (0.0480) (0.0381) 

Poultry -0.2333** -0.2352** -0.2564** -0.2318** 

 (0.1045) (0.1043) (0.1169) (0.0995) 

Hog -0.2629 -0.2607 -0.2884 -0.2698 

 (0.2306) (0.2294) (0.2225) (0.2332) 

Sheep 0.0791 0.0682 0.1007 0.0875 

 (0.4906) (0.4996) (0.5124) (0.4906) 

Mixed -0.0032 -0.0155 0.0377 -0.0039 

 (0.0393) (0.0398) (0.0462) (0.0395) 

Greenhs -0.1279 -0.1067 -0.1332 -0.1038 

 (0.4188) (0.4194) (0.4462) (0.4129) 

Dairy 0.1985 0.1917 0.1833 0.2038 

 (0.1311) (0.1313) (0.1490) (0.1317) 

SpecCrop 0.2985 0.2616 0.3629** 0.2794 

 (0.1843) (0.2113) (0.1774) (0.1904) 



 
 

32 

a
 *** represents statistical significance at the 1 percent critical level, ** represents statistical 

significance at the 5 percent level, and * represents statistical significance at the 10 percent level. 

b 
OLS refers to ordinary least squares, while 2SLS refers to two-stage least squares estimation. 

SpecEnter 0.3166 0.3287* 0.2599 0.2839 

 (0.1938) (0.1936) (0.2084) (0.2036) 

Constant -10.6237 -34.5441 -55.6910 79.3090 

 (59.234) (59.4576) (161.4661) (64.3668) 

Explanatory 

variable 

(conversion or 

fragmentation)     

Hwy2 (metres) -0.1588*** -0.1587*** -0.1798*** -0.1624*** 

 

(0.0204) (0.0204) (0.0262) (0.0210) 

UrbDist (metres) -2.129e-06 *** -2.137e-06 *** -2.010e-06 *** -2.087e-06 *** 

 

(2.358e-07) (2.341e-07) (2.644e-07) (2.418e-07) 

PopDenChg  0.0229*** 0.0222*** 0.0222*** 0.0236*** 

(acre
-1

) (0.0066) (0.0065) (0.0074) (0.0066) 

Edm-Neighbours 0.3258*** 0.3475** 0.839** 0.2168* 

 

(0.0901) (0.1547) (0.3882) (0.1171) 

Cal-Neighbours 0.3539*** 0.0979 0.6169*** 0.462* 

 

(0.092) (0.1368) (0.1951) (0.2627) 

PastDev 0.0500** 0.0428** 0.0277 0.0285 

 (0.0209) (0.0205) (0.0267) (0.0207) 

Sales80  0.6058*   

 

 (0.3373)   

Sales80*Edm-N  -0.5239   

 

 (0.6601)   

Sales80*Cal-N  3.0033**   

 

 (1.5168)   

MPSize (acres)   1.068e-08  

 

  (8.270e-09)  

MPSize*Edm-N   -5.581e-08  

 

  (4.070e-08)  

MPSize*Cal-N   -3.749e-08  

 

  (4.190e-08)  

PatchDenAc    78.2238** 

(acres
-1

)    (30.5115) 

PatchDenAc*    64.3775 

Edm-N    (60.3166) 

PatchDenAc*    -136.7799 

Cal-N    (230.6228) 


