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ABSTRACT 

LAND QUALITY ON RESERVES IN ONTARIO: DESCRIPTION AND IMPLICATIONS 

FOR LAND TENURE  
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Advisor: 
B. James Deaton 
  
 

My research aims to identify whether land quality influences the emergence of the 

adoption of different patterns of land tenure on First Nations Reserves. My first research 

question identifies whether there is a difference in the percentage of prime agricultural 

land on-reserves versus off-reserves in Ontario. My second question tests the 

theoretically motivated hypothesis that land quality influences the adoption of 

Certificates of Possession (CP). I identify whether land quality impacts the adoption of 

the CP system. I find that the off-reserve surveyed area in Ontario has a higher 

percentage of prime agricultural land than the surveyed reserves in Ontario. I also 

present a case study of Six Nations of the Grand River to evaluate research question 2. 

I find that there is a relationship between a parcel’s percentage of prime agricultural 

land and the adoption of a CP.   
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1 Introduction  
In this thesis, I examine whether land quality is a factor influencing the adoption 

of a form of quasi-private property rights on reserves in Ontario.  My research aims to 

answer two questions. First, I test whether there is a difference in land quality on-

reserves versus off-reserves in Ontario. The first contribution has implications for 

understanding historical differences in agricultural productivity on-reserve and off-

reserve and is empirical in nature.  My second question investigates the impact of land 

quality on the adoption of individualized property rights.  I test the theoretically 

motivated hypothesis that a parcel’s percentage of prime land positively influences the 

adoption of individualized property rights. My thesis focuses on Certificates of 

Possession (CP), which are the most secure form of tenure1 available to individuals on 

reserve (Alcantara, 2003).  Past literature has not explored the role of land quality on a 

First Nation band member’s decision to adopt different forms of property rights.  

A CP is legal proof of lawful possession of a parcel of land allotted to a band 

member(s).  Alcantara (2003) and Baxter and Trebilcock (2009) encourage the adoption 

of the CP system because of its potential to support economic development through 

access to capital.  However, adoption rates of certificates of possession are considered 

 

1 Tenure security is defined as a person’s “ability to control and manage land, use it, 
dispose of its produce and engage in transactions, including transfers” (International 
Fund for Agricultural Development, 2015). 
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to be low (Brinkhurst and Kessler, 2013).  In the context of First Nation reserves, where 

authors like Carter (1990) and Hanson (2013) cite a lack of a usable land base as an 

issue, land quality may be important to consider when identifying factors that influence 

the emergence of different land tenure systems.  

This thesis is arranged as follows. Chapter 2 describes the structure of property 

rights on reserves and the economic implications of different tenure systems, with a 

focus on CPs. In Chapter 3, I draw from the literature on the evolution of property rights 

to support my hypothesis that land quality influences the adoption of private property 

rights. In Chapter 4, I present an empirical model to examine if land quality variations 

impact differences in land tenure arrangements on reserves. Chapter 5 presents the 

results, and in Chapter 6 the results are discussed. Chapter 7 provides a conclusion.  

2. Land Tenure on Reserves and Certificates of Possession 
 

In this chapter, I provide an overview of the various forms of land tenure which exist 

on First Nation reserves. I focus on the establishment of Certificates of Possession 

(CP), as well as the benefits and costs associated with the adoption of CPs.  

CPs are one kind of land tenure available under the Indian Act (Revised Statutes of 

Canada, 1985). First Nations can have tenure systems that (1) follow the Indian Act, (2) 

are based on individual land codes developed under the First Nations Land 

Management Act (Supreme Court of Canada, 1999), and (3) result from self-governing 
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regimes that may be based on local customary land tenure systems. Table 2.1 provides 

a brief description of the different forms of tenure available to First Nations in Canada.  

Table 2.1: Indigenous Land Tenure Systems in Canada 

Indian Act Under the Indian Act, land title is held in trust for First Nation 
Bands by the federal government. Reserves are designated as 
“tract[s] of land, the legal title to which is vested in Her Majesty, 
which has been set apart by Her Majesty for the use and benefit 
of a Band” (Indian Act, 2 (a)). Rights to reserve lands are 
communally held by the members of a First Nation (Ballantyne 
and Dobbin, 2000). 

First Nations 
Land 
Management Act 
(FNLMA) 

The First Nations Land Management Act first came into force 
after the ratification of the Framework Agreement on First Nations 
Land Management on June 17, 1999 (Government of Canada, 
2020). The Act allows First Nations to opt out of 40 sections of the 
Indian Act related to land management and to create their own 
land management processes and land code. Signatories also 
gain the authority to write their own laws governing the use of 
reserve lands and resources.  

Self-Government 
Agreements 

Self-government regimes come in the form of modern treaties and 
self-government agreements. Modern treaties are also called 
“Comprehensive Land Claim Settlements”, and clarify rights to 
Aboriginal lands by specifying use rights for wildlife harvesting 
(Aragon, 2015). Modern treaties can involve financial 
compensation, increased participation of local government in 
land-use decisions, provision of services or the ability to tax 
(Eyford, 2015). Self-government agreements layout legal 
authority over areas such as governance, economic development, 
lands, and education (CIRNAC, 2019). Agreements differ based 
on each Indigenous groups’ priorities and vision of self-
determination (CIRNAC, 2019).  
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2.1 Land Management on Reserves 

 As summarized in the first row of Table 1 above, the Indian Act created the reserve 

system as it exists today. A reserve is defined as "a tract of land, the legal title to which 

is vested in Her Majesty, which has been set apart by Her Majesty for the use and 

benefit of a band" (Indian Act, s. 2(1)). While title to reserve land is vested in the Crown, 

the federal government grants First Nations a recognized interest in reserve land 

through the Indian Act provisions. First Nations have a collective interest in reserves 

that includes the right to exclusive use, occupation, and inalienability of the land. While 

the Crown holds title to reserve lands, band councils can use their collective interest in 

these lands for the benefit of all band members. However, the band council must 

operate within the guidelines provided by the federal government in the Indian Act. 

There are four different types of land tenure that band councils can administer under the 

Indian Act: band land, reserve land, customary ownership and Certificates of 

Possession (CP). Each property right type is summarized in Table 2.2 below.  

The only type of legally enforced individual property right available under the Indian 

Act is a CP. Customary rights can be held by individuals, however, are not recognized 

in court.  

Table 2.2 Forms of Land Tenure Under the Indian Act 

Band Land Band land is collectively held and managed by the band council. Band 
land can be designated by way of surrender to the Crown for leasing, 
economic development opportunities and commercial enterprises 
(Alcantara, Flanagan, and Le Dressay, 2005). Undesignated Band 
lands are those within the reserve boundary used for the general 
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welfare of the First Nation (for example, to build a school) (Flanagan, 
Alcantara, and Le Dressay 2005). The collective interest of First 
Nations Reserves cannot be transferred to non-Band members but 
shares of this collective interest can be allotted to individual Band 
members. 

Reserve 
Land 

Reserve land is defined as "a tract of land, the legal title to which is 
vested in Her Majesty, which has been set apart by Her Majesty for the 
use and benefit of a band" (Indian Act, s. 2(1)).   

Customary 
rights 

Customary rights are unregistered interests in land on a reserve. A 
Band Council Resolution (BCR) can recognize the customary rights of 
band members without the involvement of the federal government 
(Flanagan and Alcantara, 2005). However, since there is no 
formalization through the federal government, customary holdings can 
lack tenure security.  

Certificates 
of 
Possession 
(CP) 

CPs are proof of lawful possession of a parcel on a reserve and 
enhance tenure security for individuals (Flanagan and Alcantara, 
2005). A CP provides the legal protections associated with private 
property rights, including freedom from exportation, and the right to 
lease and develop the land.  

As stated above, and outlined in Chapter 1, this thesis focuses on CPs. It is 

important to note - as Flanagan and Alcantara (2004) argue - that while CPs are a form 

of private ownership available to Band members under the Indian Act, they do not fit the 

familiar fee simple model. Fee simple ownership is the higher form of interest that can 

be held in real property and grants the owner title to the land. This is not the case under 

the Indian Act. Since the Crown holds title to the land, a First Nations Peoples under the 

Indian Act do not hold title to their reserve land. The Crown grants the exclusive right for 

use and benefit of reserve land to First Nations through the Indian Act. This means that 

the sale and use of reserve land is exclusively for band members. A non-band member 

does not have the legal right to hold a CP under the Indian Act. As a result, CP land 

cannot be seized as collateral by a bank. The restrictions placed upon the CP system 



 

 

 

 

 

6 

by the Indian Act create a different regulatory environment than fee simple ownership.  

Despite the differences, CPs are the only form of quasi-private property rights available 

on reserves under the Indian Act.  

 

2.2 The History of Private Property Rights on Reserves  

Private Property and the anticipated benefits of private property on reserves pre-

date Certificates of Possession (CP) in the 1985 Indian Act. According to Alcantara 

(2004), it was the original intention of the British government to facilitate the assimilation 

of Indigenous Peoples into Canadian society through the development of individual 

interests in reserve land. Similarly, Henderson (1980) argues that the establishment of 

private property rights systems on reserves was intended for the assimilation of 

Indigenous Peoples into settler society (Henderson, 1980, 15-16).  

 The first policy promoting individualized rights on reserves was the Gradual 

Enfranchisement Act (GEA) in 1869 (Alcantara, 2004). The GEA developed the 

Location Ticket system, which is the predecessor to CPs. Location Tickets gave an 

enfranchised individual lawful possession of a tract of reserve land. Lawful possession 

meant that the rights to the tract of land was legally enforceable. 

 In 1876, the Indian Act consolidated previous policies, like the GEA, into one Act. 

The 1876 Indian Act grants power over Indigenous Peoples to the Superintendent 
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General of Indian affairs (Alcantara, 2004). CPs were created by the 1895 amendment 

of the Indian Act, where they replaced location tickets (Flanagan & Alcantara, 2004). 

Location Tickets and CPs both established band members with proof of lawful 

possession. However, the 1895 amendment of the Indian Act granted CPs holders 

rights that were not previously offered under the Location Ticket system. While both 

local ticket and CP holders were exempt from taxes and legal seizure, location tickets 

could only be transferred to other band members, individuals with CPs have the option 

to lease their CP land to both band and non-band members. Although the ability to 

lease land to non-members expanded the rights of CP holders, the Indian Act still 

dictated that CP holders could only transfer or sell their CPs to other Band members 

with ministry approval (Flanagan & Alcantara, 2004). The 1951 Indian Act sets up the 

tenure system that is currently available to bands, which includes the following forms of 

tenure (summarized in Table 2 above): customary rights, band land, reserve land, 

certificates of possession and leases. This version of the Act developed the CP system 

that we have today.  

It is important to make the distinction that CPs can only be held by Status Indians 

who are members of the First Nation where the CP will be issued (Alcantara, 2005). All 

reserve land, and all land on reserves for that matter, are safe from legal seizure and 

cannot be pledged to non-Band members (Flanagan, Alcantara, and Le Dressay, 2005). 

Despite the restrictions presented above, a CP is the most secure form of private 
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property rights available to Band members and provides the most expansive individual 

rights of the tenure systems.  

 

2.2.1 Obtaining a New Certificate of Possession  

A band member wishing to apply for a new CP for a parcel would follow the 

procedure set by the Indian Lands Registration Manual (ILRM) (Aboriginal Affairs and 

Northern Development Canada, 2017). The Indian Lands Registration Manual describes 

the procedures for preparing, submitting and registering documents in the Indian Lands 

Registry System (ILRS). To issue a CP and make a change to the land title on a 

reserve, a band member must apply for registration with accompanying documents to 

the Crown Indigenous Relations regional office. Specifically, the First Nation must 

submit an “Instrument” for registration, which must be accompanied by an application 

for registration. The application form includes descriptive information about the request, 

including the name (s) of the parties to the Instrument, Instrument type (permit, lease, 

transfer), the legal land description, and a list of the supporting documents to the 

Instrument (e.g. Band Council Resolution, Appointment of Administrator, etc.).  

 The legal land description which must be included in the instrument presented to 

the federal government (ILRS, Section 6.3) involves a land survey. In the case of CPs, 

because the Instrument is granting lawful possession of the land, the description must 
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be based on a Registration Plan with a field survey, a plan of survey2, or a compiled 

Plan of Survey3 . Finally, after ministry approval, a new CP would require a Band 

Council Resolution (BCR) to be passed. This is because CPs are Band Council 

Resolution Allotments according to the ILRM (ILRS, section 9.3.4). This means a Band 

Council Resolution is necessary to grant the parcel of land to the individual to be 

considered a legal transfer.  

2.2.2 Obtaining a Pre-existing Certificate of Possession  

CPs can also be transferred from one band member(s) to other member(s) of the 

same band, or to the band itself, according to s. 24 of the Indian Act (Revised Statutes 

of Canada, 1985). Therefore, a band member may purchase a pre-existing CP rather 

than establish a new CP.  

To transfer an existing CP to a new holder(s), the band council passes a Band 

Council Resolution (BCR) (Alcantara, 2005). The BCR lists the name of the member(s) 

applying for the CP, a description of the land, and signatures from Band Council 

members. The band council then passes the paperwork to the Minister of Crown-

 

2 A ‘Plan of the survey’ is a plan prepared from a full field survey with an official 
survey monument placed to reference all corners of the parcels or boundary. 

3 A 'compiled plan' is a plan prepared entirely from information on plans and field notes 
recorded in the Canada Lands surveys Records (CLSR) and is not based upon any new 
field survey. 
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Indigenous Relations and Northern Affairs Canada to be approved. Upon approval, the 

Ministry issues a CP to the band, and the band forwards the CP to the applicant(s).  

CPs can be held by more than one person. First, CPs can be held by tenants in 

common, with equal interest in the tract of land. When the CP holder dies, their share 

passes to their descendants. Second, CPs can be held by Joint Tenancy where two 

individuals have equal rights. When one of the joint CP holders passes away, their 

rights are given to the other joint tenant listed on the CP. It is important to note that 

these two tenure arrangements are not specified within the Indian Act. However, if a CP 

holder loses the privilege of living on a reserve, then the CP holder loses the CP. The 

CP holder will receive compensation from the Ministry for their loss. 

 

2.3 Costs and Benefits Associated with Adoption of a Certificate of 
Possession 

 

The legally protected right of ownership granted to CP holders is considered a 

significant benefit of adoption. This gives the holder many of the same rights associated 

with fee simple ownership within the reserve property rights structure. Despite the 

benefits of lawful possession, there are also significant costs associated with adopting a 

CP.  The process of adopting a CP requires multiple stages of approval, as well as 

costly land surveys. The following section will describe the costs and benefits of 

adopting a CP. This will help to further contextualize my second research question, 
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which tests whether the benefits associated with holding CPs for prime agricultural land 

are greater than the costs associated with adoption.  

2.3.1 Benefits of Adopting a Certificate of Possession  

A band member who adopts a Certificate of Possession (CP) is provided various 

rights under the Indian Act.  Importantly, a CP protects the holder from legal seizure, 

since it is recognized in court and unable to be alienated by a non-band member (Indian 

Act, s.20(1)(2). This provides a band member with enhanced tenure security. 

The lawful possession provided by a CP eases an individual’s access to capital 

through the use of their CP as collateral. Access to capital means that financial 

constraints can be lessened through loans, allowing the individual to invest in their 

property (Alcantara, 2005). However, in the case of CPs on reserves, band councils 

play a role in easing access for CP holders since CPs still are not fee simple ownership.  

The impact of access to off-reserve financing on the wellbeing of First Nation 

communities is described by Alcantara (2005) in his case study of the Six Nations 

Housing Program. Alcantara concludes that Six Nations has successfully used the CP 

system to increase housing availability on the reserve. The Six Nations Band Council 

administers two lending programs to help finance personal housing construction and 

renovations. The CP is transferred to the Band and the individual gets their CP back 

once they have paid off their loan to the Band. This is a common arrangement that 

bands use to help individual’s with CPs to access financing. CPs can allow a holder to 
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access off-reserve financing using Band-backed loans to start a business or develop 

their land. 

CPs also enable the holder to transfer ownership. CPs give individuals the ability to 

transfer their rights to another party through sale, lease or inheritance. However, the 

transfer of possession is not legal until the Minister has approved it (Indian Act, s.24). 

The ability to lease land benefits the holder of the CP by providing a potential revenue 

stream. Land can be leased for agriculture, development or for resource extraction and 

the band member has the right to accrue all benefits from the lease of their land. The 

ability to accrue the benefits from improvements to the land is another benefit of the 

tenure security provided by a CP.  However, Alongside the tenure security, the Indian 

Act creates a highly regulated land management environment.  

2.3.2 Costs of Adopting a Certificate of Possession 

The costs associated with the adoption of a CP are the fixed costs created by the 

Indian Act tenure system. These costs appear in the form of transaction costs, which 

can be substantial (Alcantara, 2005). For example, the requirement that the federal 

government must approve a CP, in addition to the Band Council, increases the approval 

process time. Alcantara’s (2005) case study of the CP system on Six Nations found that 

the average length of time for a simple CP transfer was 3-4 months, and even found a 

CP which took 11 years to process. Alcantara (2005) argues that unnecessary 

bureaucratic delays contributed to these long timelines. One barrier Alcantara cites is 

the need to survey the land before a CP can be issued, as the budget for completing 
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land surveys on reserves is small and the process is administered by Crown Indigenous 

Affairs and Northern Development Canada (CIRNAC) (meaning CIRNAC independently 

chooses which surveys are completed, and when). Bands can submit applications with 

a priority list, but there is no guarantee the list will be followed by CIRNAC. This results 

in delays and increases the transaction costs of adopting a CP.  

There is also a degree of uncertainty regarding the process, as the applicant has no 

guarantee that the Band Council will agree to allocate land in the form of a CP once 

CIRNAC approval is obtained. The Individual Band member also faces the risk that the 

federal government will not grant the CP after completing their review of the application. 

Therefore, an individual must consider both the transaction costs in the process, as well 

as the uncertainty. The decision to invest the time and resources into entering the CP 

application process means that the individual perceives the benefits of holding a CP are 

greater than these costs.  

Transaction costs also exist for a band member transferring ownership of a CP. As 

discussed above, a CP holder can transfer their rights only to another band member, 

and this transfer must be approved by CIRNAC. A land transfer can occur through a 

will, but this also must be approved by the Minister (Indian Act, S.45). The bureaucratic 

delays add to the cost of adopting a CP, but higher transaction costs continue once the 

CP has been issued. The constraints created by the Indian Act are further explored in 

the following section.   
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2.4 Constraints to Using Certificates of Possession under the Indian 
Act 

Certificates of Possession (CPs) provide tenure security for individuals on 

reserves. However, the structure of federal oversight imposed by the Indian Act has 

presented issues for the CP system. First, the rules governing CPs provide security to 

the holder from the legal seizure of land by the band or another party. This safety from 

legal seizure restricts a CP holder’s ability to use their property as collateral. As 

discussed in the previous section, some bands have found ways to transfer CPs to the 

band, so that individuals can access credit through band-backed loans where band 

possession of the CP is used as collateral. However, this is still a limitation on CP 

holders’ ability to access credit. 

Second, the federal oversight of the Indian Act has created a jurisdictional gap 

concerning certain property rights. The Constitution stipulates that provincial legislation 

cannot be applied to First Nations and their reserves when the provisions in provincial 

legislation are not covered by the Indian Act or other federal statutes. If the Indian Act 

does not contain solutions for a problem or legal guidance, First Nations cannot rely on 

provincial statutes. For example, the division of matrimonial property was not covered in 

the 1951 Indian Act, and provincial matrimonial laws could not be applied to reserve 

lands (Alcantara, 2006). In 2013 this gap was filled by the creation of The Family 

Homes On-Reserves and Matrimonial Interests or Rights Act (Indigenous Services 

Canada, 2015).  
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2.5 Adoption of Certificates of Possession  

As of 2013, the adoption of CPs across Canada was considered low. Brinkhurst 

and Kessler (2013) found that less than half of all bands in Canada make use of the CP 

system. Among the bands who have issued CPs, most have less than 5% of their total 

land area under CPs. There are some notable differences between bands that have 

used the CP system and those that have not. On average, bands that have issued CPs 

are smaller in population and reserve area, less remote, have higher educational 

attainment, have higher median incomes, and are more likely to use the Indian Act 

electoral system.  

Brinkhurst and Kessler (2013) provide suggestions as to why the adoption of CPs 

is low. First, it may be a conscious band council decision to retain the most 

economically valuable lands as Band Land. This could reflect a band’s preference for 

Band-led development rather than individual developments (Brinkhurst, 2013). Second, 

the low adoption levels could reflect the limited economic activity taking place on 

reserves. For example, bands and individuals appear to prefer CPs for residential 

purposes rather than economic development (Brinkhurst and Kessler, 2013). Third, the 

benefits of CPs may not be as significant as thought and so individuals are not choosing 

the adopt. This research will evaluate if land quality differences across reserves is a 

reason for the low adoption of CPs. If the quality of land influences the adoption of CPs, 

then reserves with a larger percentage of high-quality land are more likely to participate 

in the CP system. The relationship between land quality and the adoption of 
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individualized property rights can be theoretically motivated. The following section will 

evaluate the theoretical motivation behind the preference for adopting a CP on a parcel 

with a higher percentage of prime land. 

3. Conceptual Framework  
As discussed in earlier chapters, the scope of this thesis is focused on Ontario First 

Nation reserves operating under the Indian Act, and Certificates of Possession (CPs). I 

draw primarily from Demsetz’s 1967 theory of property rights to motivate my hypothesis 

regarding the economic consequences of land quality on the adoption of CPs. I first 

detail why land quality impacts land value, and then draw from Demsetz’s theory to 

explain how land quality, as a factor influencing land value, could in turn influence the 

adoption of CPs. I conclude by outlining a conceptual model that can be used to 

represent an individual band member’s decision to invest in applying for a CP. 

 

3.1 The Relationship Between Land Quality and Land Value 

High quality land garners a higher price. This is because the quality, or productive 

potential of the land, influences the value of farmland. Wiebe (2003) found that across 

all countries, land quality (measured by annual rainfall, percentage of arable land, the 

percentage not irrigated, and soil quality and climate) is a significant factor affecting 

agricultural productivity. It is assumed when markets are functioning properly that the 

price of farmland is a reflection of the land quality (Peterson, 1986). According to the 

findings of both Wiebe and Peterson, land quality is a factor influences land value.  
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In the Municipal Property Assessment Corporation’s (MPAC) methodology for 

valuing farmland, land with a higher agricultural capability receives a higher price per 

acre. I assume the same relationship holds on reserves. While reserve parcels cannot 

be traded on the open market, CPs do allow a band member to transfer ownership to 

other band members or lease to non-band members. As discussed in Chapter 2, CPs 

can provide the benefits of individual property rights under the Indian Act. If a band 

member is deciding whether to adopt a CP, then the increased price per acre from high-

quality land would still factor into the adoption decision because of the higher potential 

future benefits.  

The positive relationship between land quality and the value of property rights is 

described in literature. For example, Alston et al (1999) and Miceli et al. (2001) 

determine the most significant driver of demand for property rights in agricultural areas 

is land value.  This relationship extends to housing values as well, where houses 

located in cities of higher wealth have a higher demand for property rights. Monkkonen 

(2016) finds that deeds to houses are valued higher in cities where the individual could 

take greater advantage of the property rights. These are areas with higher economic 

activity with more highly educated residents. This relationship can be further explored 

using Demsetz’s theory of the evolution of property rights.  

3.2 Demsetz’s Theory of the Evolution of Property Rights 

Demsetz (1967) states that property rights evolve in response to demand for new 

institutions as economic conditions change. More specifically, Demsetz asserts that “the 
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emergence of new property rights takes place in response to the desires of the 

interacting persons for adjustment to new benefit-cost possibilities” (pp. 350, 1967). A 

CP is a type of property right that allows a band member to adapt to a new benefit-cost 

relationship. The adoption of a CP will occur when the benefits of adopting a CP 

exceeds the costs.  

Demsetz (1967) identifies that higher costs associated with the adoption of a new 

property right can result out of legal reasons. In the case of a CP, the Indian Act 

requirements have made CPs a costly adoption. As described in Chapter 2, the process 

of applying for a CP can be time consuming and uncertain, due to land survey 

requirements and the need for both band and federal government approval. In 

summary, if an individual decides to apply for a CP, the benefits of obtaining private 

property rights to the land must exceed the transaction costs associated with the 

application process.  

Building off Demsetz, and the above-discussed relationship between land quality 

and value, Anderson and Lueck (1992)’s study builds from the assumption that higher 

value individual trust and fee-simple land is of superior quality. they state that “several 

studies of property rights evolution have argued that resource values will determine the 

degree to which rights are defined and enforced” (pp. 443).  Anderson and Lueck (1992) 

find an effect of land tenure arrangements on agricultural productivity on reserves in the 

United States. Similarly, Bubb (2013) found a relationship between productive potential 

of land in Ghana and demand for individualized property rights; specifically transfer 
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rights, that enable owners to “realize the full value of their investments in the land” 

(Bubb, pp.566, 2013). Baxter and Trebilcock (2009) argue that the positive impacts on 

investment in land may occur with the adoption of a CP, increasing economic wellbeing 

of the CP holder.  The theoretical relationship can be expressed using a conceptual 

model.  

3.3 Conceptual Model 

A band member is deciding whether to adopt a CP on a reserve in Ontario. The 

increased tenure security provided by a CP is the motivation behind the band member 

looking to adopt a CP. The individual band member must decide between parcel 1 or 

parcel 2.  Parcel 1 has a high percentage of prime land and parcel 2 has a low 

percentage of prime land. Equation 3.1 shows that the benefit of holding a CP on parcel 

1 is higher than the benefit of holding a CP on parcel 2: 

 

                                              𝑉! > 𝑉"                                                         [3.1] 

 

Where 𝑉! 	 is the potential benefit to holding parcel 1 in CP, 𝑉" is the potential 

benefit to holding parcel 2 in CP. A parcel with a high percentage of prime land has a 

higher value than a parcel with low percentage of prime land. This is because prime 

land has no severe limitations to agriculture, which garners a higher price. This model 

demonstrates that if a band member was choosing to adopt a CP, they would choose 
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parcel 1 because it has a high amount of prime land, all else equal. Even if a CP holder 

is not looking to farm, I argue that a parcel with a high percentage of prime land will 

always be preferred over a parcel with a low percentage of prime land. This is because 

prime land has higher use option values for the CP holder. Prime land can be rented out 

as farmland for example.  

It is important to note that the conceptual framework is used as a guide for the 

Case Study of Six Nations 40 Reserve and may not fully represent the unique situation 

of Six Nations of the Grand River.  

4. Method for Developing Data Set 
 

In this chapter, I detail the method used to create the two data sets used to test 

research questions 1 and 2. The first data set is used to test my first research question 

that the off-reserve surveyed area has a higher percentage of prime agricultural land 

than the on-reserve surveyed area. The second data set is used to test my second 

research question. To reiterate, my second question tests the hypothesis that 

individuals are more likely to adopt Certificates of Possession (CPs) on reserve parcels 

with a higher percentage of prime agricultural land. 

 

4.1 Defining Prime Agricultural Land  

In order to determine high quality from low quality agricultural land, the concept 

of ‘prime agricultural land’ is used. Prime agricultural land is defined as Classes 1-3 of 
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the Canada Land Inventory (CLI). The CLI combines all factors that can affect the 

agricultural potential of the soil. The system emphasizes the potential capability of soils. 

Therefore, according to The Ontario Ministry of Agriculture, Food, and Rural Affairs 

(2016), the present land use and management of a given land area may or may not 

reflect its potential soil capability. For example, a forested area may rate highly under 

the CLI even though it has not been cleared and developed for agricultural use 

(OMAFRA, 2016). Using the Canada Land Inventory System to determine agricultural 

potential has limitations. First, the Canada Land Inventory for agriculture is an 

interpretative system for assessing the effects of climate and soil characteristics on the 

limitations of land for growing common field crops4 (OMAFRA, 2016). This system does 

not classify land for horticultural or other specialty type crops. Therefore, land with 

capabilities for specialty crops will not appear as prime agricultural land, despite their 

potential outside of field crops. Secondly, it does not account for soil management.  Soil 

management has an impact on the agricultural potential of soil (OMAFRA, 2018). While 

I cannot account for how management has impacted the agricultural potential of the 

land, the CLI contains many measurable variables, such as slope and stoniness, to 

ensure consistency (OMAFRA,2016). 

 

4 Common field crops in Ontario include corn, soybeans, small grains, and perennial 
forages (OMAFRA, 2016).  
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 Table 4.1 below shows that Classes 1-3 are the only classes without severe limitations 

that restrict the range of crops or require special conservation practices.  

Table 4.1 Descriptions of Canada Land Inventory Classes 

Canada Land 
Inventory Classes 

Description 

Class 1 Soils in this class have no significant limitations in use for 
crops. 

Class 2 Soils in this class have moderate limitations that restrict the 
range of crops or require moderate conservation practices. 

Class 3 Soils in this class have moderately severe limitations that 
restrict the range of crops or require special conservation 
practices. 

Class 4 Soils in this class have severe limitations that restrict the range 
of crops or require special conservation practices. 

Class 5 Soils in this class gave very severe limitations that restrict their 
capability in producing perennial forage crops, and 
improvement practices are feasible. 

Class 6 Soils in this class are capable only of producing perennial 
forage crops, and improvement practices are not feasible. 

Class 7 Soils in this class have no capacity for arable culture or 
permanent pasture. 

Class W Make up of soils where excess water other than that brought 
about by inundation is a limitation to their use in agriculture. 
Excess water may result from inadequate soil drainage, a high 
water table, seepage or runoff.  

Class O Organic soils. The interpretive soil capability is not provided for 
organic soils since, in general, there is insufficient information 
on these organic soil areas to make such an interpretive 
judgement. 

Source: Agriculture and Agri-Food Canada, 2013 

 

4.2 Data Sources 

I make use of two data sets to test research question1 and 2. The first data set is 

the Soil Survey Complex data set. The Ontario Ministry of Agriculture, Food, and Rural 
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Affairs and Agriculture and Agri-Food Canada, in cooperation with the Ministry of 

Natural Resources, compiled a geo-spatial soils database for Southern Ontario. The 

database consolidated the existing digital soil data mapped on a county basis into a 

spatial data for use in GIS. The soil survey data was mapped by government soil 

surveyors from the 1920s to the 1990s. The Soil Survey Complex incorporates soil 

information from a variety of map scales and has been adjusted for inconsistencies 

when the maps were combined.  

The second data set is the reserve property rights boundaries data set provided 

by the geometrics department at Crown-Indigenous Affairs and Northern Affairs 

Canada. The data are spatial and include the property boundaries for all reserves in 

Ontario. Each parcel that has been surveyed is identified by a certain property right as 

determined by the Indian Act. The parcels are identified as one of the following:  reserve 

land, CP, designated band land, and undesignated band land. The definitions for these 

property rights are included in chapter 2. Figure 4.2 shows the location of all 205 

reserves in Ontario, however as shown in figure 4.3, most reserves are not located in 

areas surveyed for agricultural potential. When only including reserves that are located 

in surveyed areas of the province, the data set includes 68 reserves.  The list of the 68 

reserves can be found in appendix A. 

4.2.1  Methods of Developing Data Sets 

To find the area of on-reserve and off-reserve land in each CLI class, I used 

Geographic Information System (GIS) technology, specifically Esri’s ArcGIS 10.6 
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software. Off-reserve is defined as all surveyed land in Ontario outside of the reserve 

boundary and on-reserve is all land inside the reserve boundary. Figure 4.1 shows an 

example of off-reserve land and on-reserve land. The map shows how off-reserve land 

is differentiated using the boundary of the reserve and the surveyed areas outside the 

reserve boundaries.  

To test research questions 1 and 2, I developed three datasets using the Soil 

Survey Complex data set and the First Nations property rights data set. The first data 

includes all surveyed off-reserve Land by CLI class, and all surveyed on-reserve land by 

CLI class for the 68 reserves covered by the data set. Additionally, the area calculations 

by CLI class for the buffer area zones around the perimeter of the 68 reserves. The 

buffered distances are 2km, 5km, and 10km around the perimeter of the reserve. The 

first data set does not contain on-reserve parcel-level data because the comparison of 

interest is between the surveyed land within reserve boundaries and the surveyed land 

outside of the reserve boundaries.  

The second data set compares all surveyed land within the boundary of the 68 

reserves. The comparison between land quality and percentage of land held by CP is 

conducted at the reserve level. The data set includes the percentage of land in each CLI 

class, as well as the percentage of each reserve that is held by CP, and other property 

rights types. There are 68 observations in the data set, each accounting for a reserve 

found in appendix A. 
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The third data set contains parcel-level land quality data for Six Nations of the 

Grand River Reserve.  Summary statistics are found in Table 4.5 below. Six Nations of 

the Grand River is the largest First Nation community in Canada with a population of 

12,892 living on living on just over 4447 acres (Six Nations Elected Council, 2019). Six 

Nations are Haudenosaunee peoples of the Grand River watershed (Warrick, 2012). Six 

Nations is a confederacy of Iroquoian-speaking peoples. The Six Nations which make 

up the reserve are Mohawk, Oneida, Onondaga, Seneca, Cayuga and Tuscarora 

(Warrick, 2012).  Appendix C includes a brief history of land rights on Six Nations. The 

history adds important context to the research question. The parcels are identified as 

being one of the following:  CP, reserve land, designated band land, or undesignated 

band land. The area is calculated in meters squared and distances are measure in 

kilometers from the boundary of the reserve. The percent of prime agricultural land was 

calculated to create the key variable of interest, prime. Prime is a variable between 0 

and 100.  
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Figure 4.1 Visual Example of Off-Reserve and On-Reserve in Southern Ontario, Canada 
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Figure 4.2 Map of All Reserves in Ontario 
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Figure 4.3 Canada Land Inventory Classes 1-7 in Ontario Soil Survey Data Set, 2020 
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4.2.2 Manipulating Spatial Data in ArcGIS 

The soil survey complex data set, and reserve property rights data set map 

layers were projected to Canada Albers Equal Area Conic5. I changed the projection to 

conduct area calculations. 

To combine the soil survey shapefile and the property rights shapefiles I used the 

intersect tool. I then created a shapefile for the following areas:  

1. The area of land in each CLI class. 

2. The area in each CLI class on- and off-reserve. 

3. The area of land in each CLI class buffered for a distance of 2 km, 5 km, and 10 

km around the perimeter of the 68 reserves. 

4. The area of land held by CP on each reserve 

5. The area of land held by property right type on Six Nations  

 The buffer tool was used to create the buffer rings surrounding the reserves’ 

perimeter. Figure 4.7 provides an example of Six Nations of the Grand River 

reserve, located in Southern Ontario. The coloured rings around the reserve 

represent the 2 km, 5km and 10 km buffer zones. The buffer zones follow the same 

 

5 This conic projection uses two standard parallels to reduce some of the distortions of a 
projection with one standard parallel. Although neither shape nor linear scale is truly 
correct, the distortion of these properties is minimized in the region between the 
standard parallels. This projection is best suited for landmasses extending in an east-to-
west orientation rather than those lying north to south (Esri, 2019). 
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pattern across the 68 reserves in the data set. Then, I calculated the percentage of 

each parcel that is in the CLI classes 1-7 to create the prime agricultural land 

variables. To create the variables for each class, the area of each parcel is summed 

over the total parcel area and multiplied by 100. I used the intersect tool to separate 

the cases of overlapping property rights. For example, a parcel can be identified as 

band land and then through a Band Council Resolution it can become designated 

band land. This creates a spatial data overlap where a parcel is identified as both 

band land and designated band land, thus doubling the area calculation.  

Finally, the intersection was exported from ArcGIS to an excel table. I combined 

each CLI category using the append function and merged all property rights types 

using a dummy variable to indicate the type of property right.  

4.3 Data Description 

The Ontario Soil Survey Data set covers a total area of 224 076 km2   and Ontario 

has a total area of just over 1 million km2. The reserve property rights data set includes 

205 reserves covering a total area of 36 508.67 km2. However, when overlapped with 

the soil survey spatial data in GIS, the total number of reserves is 68. The 68 reserves 

cover a total area of 2 743 km2.  

Table 4.2 Total Surveyed Area in Data Set  

Location Area (km2) 
On-Reserve Soil Data 2, 743 
Total Soil Survey Data 224, 076 
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Next, the distribution of prime agricultural land by reserve appears in figure 4.4. 

13 reserves in the data set have greater than 50% of their land classified as prime. 

Each number on the vertical axis is the administration number for a reserve in the data 

set.  As an example, 06192 corresponds to Walpole Island First Nation (Walpole Island 

Figure 4.4 68 Reserves in Data set by Percentage of Prime Agricultural Land 
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46 Reserve) and has the highest percentage of prime agricultural land6 out of the 68 

reserves in my data set. Figure 4.5 presents the histogram of the variable prime and 

shows the uneven distribution of prime land as well.  

 The distribution of prime agricultural land is skewed to the left of the graph and is 

therefore not normally distributed. Most reserves have less than 20% of their land 

classified as prime. 

Certificates of possession are, on average, on smaller parcels than band land 

and reserve land parcels. The parcel size of certificates of possession is on average just 

over 280,000 metres squared. on the other hand, designated band land parcels are on 

average are 335, 322.8 metres squared. Additionally, 28% of the certificates of 

possession in the data set are found on Six Nations of the Grand River Reserve, which 

has the highest number of CPs in Ontario.  

 Figure 4.6 is the histogram of the variable identifying the percentage of reserve 

held by CP. The histogram shows that most of the 68 reserves in the data set have less 

than 10% of their land held by CP. Few reserves have greater than 50% of their land 

held by CP. 

 

 
6 It is interesting to note that Walpole Island First Nation has a successful agricultural enterprise on the reserve 

called Tahgahoning Enterprises Inc. 
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Figure 4.5 Histogram of variable Prime (Percentage of Reserve Classified as Prime Land) 

 

 
Figure 4.6 Histogram of Variable Identifying Percentage of Each Reserve held by Certificate of 
Possession  
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Table 4.4 Summary Statistics for Data Set 3      

Variable  Observations Mean Standard 
Deviation 

Min Max 

Prime 5,847 90.47 27.04977 0 100 

Parcel_Size  5,847 90.47 m2 58387.2 m2 0.10977 
m2 

418413.4 
m2 
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Figure 4.7 Six Nations of the Grand River and the 2 km, 5 km, and 10 km Buffer around the Six 
Nations 40 Reserve and Glebe Farms Reserve Perimeter 
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5. Empirical Approach and Key Hypotheses 
In this chapter, I explain my empirical models and two key hypotheses. First, I 

describe the method used to test whether the off-reserve surveyed area has a higher 

proportion of prime agricultural land compared to the on-reserve surveyed land. 

Second, I present the nonparametric tests used to test research question 2. Third, I 

describe the linear probability model used to test research question 2 with Six Nations 

of the Grand River as the case study. For a background on the history of Six Nations 

land resources See Appendix 3. The model tests the effect of the percentage of prime 

agricultural land on the adoption of a Certificate of Possession (CP). Table 4.4 provides 

a description of the key variable, prime.  

5.1 Research Question 1 

 My first research question is included because there is a longstanding belief that 

reserves are located in areas of lower agricultural potential (Hanson, 2016).  I use two 

methods to compare the on-reserve area and the off-reserve area to allow my results to 

account for the diversity of soils across Ontario. I wish to test whether there is a 

statistical difference in the percentage of prime agricultural land on-reserve and off-

reserve.  

First, I will present the comparison of the average proportion of total surveyed 

land off-reserve and on-reserve in CLI classes 1-7 through descriptive statistics. The 

first method compares all surveyed land off-reserve to all surveyed land on-reserve. To 
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do so, I calculate a comparison of average percentage of prime agricultural land to 

observe if there was a difference across the surveyed areas of Ontario.  

     Second, to take into consideration the differences in climate and geography, I 

conduct a comparison of the proportion of prime agricultural land on-reserve to the 2 

km, 5 km and 10 km buffered perimeter around the 68 reserves.  Including a second 

method of comparison is important to account for the majority of reserves located 

outside of the surveyed region. I use the Wilcoxon Rank sum test to identify whether the 

difference in the percentage of prime agricultural land is statistically significant.  

5.1.1 Wilcoxon Rank Sum Test 

The Wilcoxon rank sum test indicates if difference in the percentage of prime 

agricultural land off-reserves is statistically significant and higher than the percentage of 

prime agricultural land on-reserves. The Wilcoxon rank sum test is a nonparametric 

alternative to the two-sample t-test. The test compares differences from within the same 

population when the dependent variable is ordinal (Mann & Whitney, 1947). The rank 

sum test compares the number of times a value from one sample ranks higher than a 

value from another sample. 

In research question 1, the two groups of comparison will be off-reserve land and 

on-reserve land. The data is unmatched because I compare two categories which never 

exist in the same spatial area and are mutually exclusive. The percentage of prime land 

in each category will be ranked to determine which category is ranked higher and if the 



 

 

 

 

 

38 

difference in percentage of prime agricultural land is statistically significant. Where 

𝑃𝑟𝑖𝑚𝑒#$$	 is the percentage of prime agricultural land in the identified surveyed off-

reserve area, and 𝑃𝑟𝑖𝑚𝑒#&	  is the percentage of prime agricultural land in the identified 

surveyed on-reserve area. The null hypothesis and alternative hypothesize are 

described below:  

My Null Hypothesis is: 

                  𝐻':	𝑃𝑟𝑖𝑚𝑒#$$	 =	𝑃𝑟𝑖𝑚𝑒#&	                                                    [5.1]  

 The Alternative Hypothesis is: 

                𝐻(:	𝑃𝑟𝑖𝑚𝑒#$$	 >	𝑃𝑟𝑖𝑚𝑒#&	                                                      [5.2] 

It is my hypothesis that the percentage of prime agricultural land off-reserve and 

on-reserve are not drawn from the same distribution.  Off-reserve land will be compared 

at three difference buffer perimeters of the 68 reserves. The three levels of comparison 

are the 2 km, 5km, and 10 km perimeter buffers of each reserve7.  

5.1.2 Research Question 2 

Research question 2 tests whether a parcel’s percentage of prime agricultural 

impacts a band member's decision to adopt a Certificate of Possession (CP). I test if 

prime land is more likely to be held in CP than land with severe agricultural limitations. 

 
7 The buffers were chosen and gradual increases in distances, allowing for diversity in land coverage. 
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As discussed, Classes 4 and below are all considered to have severe agricultural 

limitations. Classes O (organic) and W (water) are also considered severely limiting 

because they are the swampy waterlogged soil areas of the province or areas with 

lakes and smaller bodies of water (OMAFRA, 2020).  

The CP data and distribution of prime land presents challenges for isolating the 

relationship between land quality and the use of the CP system. First, according to 

Brinkhurst and Kessler (2013), the CP system is not widely adopted across Canada. In 

my data set, 37 out of the 68 reserves make use of the CP system. Second, as figure 

4.4 shows, reserves are not frequently located in areas of prime land. Considering two 

groups of reserves, those with land in CP and those with prime land, the data set is 

reduced in its area covered. This results in a skewed data set with limitations to testing 

for a causal relationship.  In order to consider the skewness of the data set, I will 

conduct 3 separate tests.  

First, I use the Wilcoxon Rank Sum Test described in section 5.1.1 to compare 

reserve land that use the CP system by the percentage of the reserve’s prime land: 

My Null Hypothesis is: 

    𝐻':	𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝐶𝑃)*+),-./_,-*12 =	𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝐶𝑃345,-./_,-*12	                          [5.3]  

 The Alternative Hypothesis is: 

     𝐻(:	𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝐶𝑃)*+),-./_,-*12 > 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝐶𝑃345,-./_,-*12                         [5.4] 
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The null hypothesis is there is no significant difference in the distribution of prime 

land between reserves with high amounts of land in CP and reserves with low amounts 

of land in CP. The alternative hypothesis states that reserves with a higher percentage 

of prime land are more likely to also have higher amounts of land held by CP.  

A probability will be calculated to determine if the percentage of prime land off-

reserves is larger than percentage of prime land on-reserve. It is calculated in Stata 

using the Mann-Whitney U-statistic.  The 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝐶𝑃 variable represents the 

percentage of each reserve that is classified as prime land. The Subscript on 

the	𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝐶𝑃 variable determines the percentage of prime land used as the 

threshold. Equation 5.3 and 5.4 detail the Wilcoxon Rank Sum Test with reserves 

grouped by the percentage of land classified as prime. In order to consider the 

skewness of the distribution of prime land and the CP system across the 68 reserves, I 

conduct 5 Wilcoxon Rank Sum tests. I split the reserves in 5 groups based upon their 

percentage of prime agricultural land. The 5 groups are classified using the following 

percentiles of land held by CP: 15,30,45, 60 and 75 percent. The percentiles create the 

split for the two comparison groups for the rank sum test. The first group includes 

reserves with greater than or equal to the percentages above, and the second includes 

reserves with less than the percentage. Figure 5.1 shows the histogram for the 

percentage of reserves held by CP, and the percentile markers, which divide the 

groups.  
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Figure 5.1 Histogram for Variable PRNT_CP (Percentage of reserve held by CP) and the 5 
Percentile Markers 

 

Conducting a test at 5 different percentiles explores if the relationship changes 

as the distribution of prime land changes. If prime land increases the probability of use 

of the CP system, this could present land quality a possible factor impacting the 

adoption of the CP system.  

Second, the spearman rank-order correlation coefficient further explores the 

linkage between percentage of prime land on a reserve and the percentage of land held 

by CP. The Spearman coefficient measures the strength and direction of causation 

between two variables. I will test the correlation between the following two variables: 

• The percentage of reserve Land held by CP. 
• The percentage of reserve land that is classified as prime land. 
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The Wilcoxon test and correlation coefficient can show if the use of the CP system 

is impacted by the presence of prime agricultural land. However, above, I compare 

prime land and prevalence of CPs across all of Ontario rather than exploring intra-

reserves. This is because of data availability within reserves. The property rights and 

soil data set are not complete for all reserves.  I can use a case study to explore the 

relationship between prime land and CP adoption can be tested at the parcel-level. To 

provide an exploration of CP adoption compared to the other property rights types, a 

case study is included. The case study evaluates the relationship between prime land 

and the adoption of CPs on Six Nations of the Grand River8. Six Nations has greater 

than 90% of its land held by CP and 90% of its land classified as prime.  Therefore, Six 

Nations is an outlier compared the other 67 reserves in the data set. To better 

understand the impact of prime land on the decision to adopt a CP, I explore the use of 

the CP system on Six Nations in the third test. 

The third test consists of a Linear Probability Model (LPM). The LPM tests the 

relationship between CP adoption and a parcel’s percentage of prime land.  Research 

question 2 is tested at the parcel level on Six Nations Reserve using the equation 

below: 

 
8 Six Nations of the Grand River is used as the case study because of the research team’s connection to this 

reserve.  Each reserve presents a unique history with the certificate of possession system and therefore it is 
important to have an understanding of land management history of the reserves. Additionally, the proximity 
to Guelph allowed for confirmation of the data.  
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𝑃*(𝐶𝑃|𝑃𝑟𝑖𝑚𝑒) = 𝛼' + 𝛽6𝑃𝑟𝑖𝑚𝑒 +		𝛽7𝑃𝑎𝑟𝑐𝑒𝑙_𝑆𝑖𝑧𝑒 + 	𝜖                                      [5.5]  

 

Where 𝑃*(𝐶𝑃|𝑃𝑟𝑖𝑚𝑒) is the probability that a band member adopted a CP on 

parcel 𝑖. The variable CP is a binary outcome variable equal to 1 if parcel 𝑖 is held by 

CP, and 0 otherwise.  𝑃𝑟𝑖𝑚𝑒 is the key variable of interest, identifying the percentage of 

parcel 𝑖 that is classified as prime agricultural land.  𝑃𝑟𝑖𝑚𝑒	is calculated as the 

percentage of classes 1-3 on all parcels. 𝑃𝑎𝑟𝑐𝑒𝑙_𝑠𝑖𝑧𝑒 is the parcel’s area in metres 

squared, and  𝜖  is the error term. Additionally, robust standard errors are used. The 

expectation is that a parcel’s percentage of prime land has a positive effect on whether 

a parcel is CP or not. The expectation of parcel size positively effects whether a parcel 

is CP or not. This is because larger parcels are thought to be more difficult to come by 

on reserves. This is due to higher rates of land fractionation on reserves (Anderson and 

Lueck,1992).  Since all parcels are located on Six Nations and therefore have the same 

history, I can control for endogeneity.  As a sensitivity analysis a probit model with 

robust standard errors is included as well.  

 

6. Results  
My first research question tests whether there is a statistical difference in the 

percentage of prime agricultural land on-reserve and off-reserve. Table 6.1 below 

shows the average for the percentage of each land classification on-reserve and off-
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reserve in surveyed Ontario. Columns 2 and 3 show that, on average, off-reserve land 

has a higher percentage of Class 1-3 land compared to on-reserve land. Whereas on-

reserve has a higher percentage on average of Classes 6 and 7. On-reserve and off-

reserve land have on average almost the same percentages of classes 4 and 5. Based 

on the percentages calculated in table 6.1, the off-reserve surveyed land has a higher 

percentage of prime agricultural land compared to the surveyed on-reserve land. A 

summary of the distribution of Land quality on reserves in surveyed Ontario is found in 

Appendix C.   

Table 6.1 Percentage of each Canada Land Inventory Class 

 

 

 

First, a box plot diagram explores the distribution of prime land and certificates of 

Possession on reserves. Where Prime is the percentage of reserve classified as prime 

land, and the variable PRNT_CP is the percentage of the reserve held by certificate of 

possession. The box plot shows that the variables do not have the same distribution 

and motivates the use of the Wilcoxon Rank Sum test.  I use the Wilcoxon Rank Sum 

Canada Land Inventory Class Off-Reserve (%) On-Reserve (%) 

Class 1 9.67  3.35 
Class 2 11.9  7.1 
Class 3 24.76 18.5 
Class 4 13.6 13.36 
Class 5 4.7 3.44 
Class 6 6.17 14.61 
Class 7 29.2 34.75 
Class 1-3 46.34 28.99 
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Test to identify whether the land quality on-reserve is statistically different than the 

surrounding land off-reserve within the 2 km, 5 km and 10 km buffer around the reserve 

perimeter.  The test result comparing on-reserve land with the 2km buffer surround the 

68 reserves is the only buffer zone that is statistically significant.  The observation 

numbers in each group changes as the buffer extends because there are instances 

where the area observed does not contain classes 1,2 or 3.   

 

Figure 6.1 Box Plot of Variables Prime and PRNT_CP 

 

The comparison between the percentage of prime land on-reserve (n=72) and 

the 2km buffer (n=72) around the perimeter is statistically significant at the 10% level 
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(Z=-1.714, P=0.0866). This means the null hypothesis can be rejected in favour of the 

alternative hypothesis. The probability that the percentage of prime land in the 2km 

buffer zone is higher than the percentage of prime land on-reserve is 58.2%.  

The comparison of the difference between the percentage of prime land on-

reserve (n=66) and the 5km buffer (n=80) around the reserve perimeter is not 

statistically significant. The null hypothesis cannot be rejected in favour of the 

alternative hypothesis, that the percentage of prime land on-reserve is not statistically 

different than the percentage of prime land when the buffer zone is extended from 2km 

to 5km (Z=-0.938, P=0.3498).  

Finally, the difference between the percentage of prime land on-reserve (n=67) 

and the 10 km buffer around the perimeter of the reserve (n=87) is not statistically 

significant. As the buffer zone is extended to 10km outside the boundary of the reserve, 

the test results show that the difference in the percentage of prime land in not significant 

(Z=-1.512, P=0.1305). The loss of statistical significance as the boundary buffer is 

pushed farther away from the reserve boundary shows that the 68 reserves in the data 

set are located in areas with lower amounts of prime land, compared to the off-reserve 

area immediately surrounding the reserve.   

My second research question tests whether an individual is more likely to adopt a 

CP if the parcel has a higher percentage of prime agricultural land. I first present the 

estimates of the Wilcoxon test, then the Spearman Rank-Order Correlation Coefficient. 
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Lastly, I present the results of the LPM using Six Nations of the Grand River as the 

Case Study.  

Firstly, the results for the threshold where reserves are grouped by greater than 

15% of their land classified as prime (n=33) and less than 15% of their land classified as 

prime (n=35). The test result determines that the two groups do not come from the 

same population. We can reject the null hypothesis in favour of the alternative 

hypothesis, that there is a statistical difference at the 1% level between the percentage 

of land held by CP on reserves with greater than 15% prime land and reserves with less 

than 15% of the land classified as prime (Z=-3.321, P=0.0008). Reserves with 15% of 

their land classified as prime are 72% more likely to have higher amounts of land held 

by CP than reserves with less than 15% of their land classified as prime.  

Secondly, I present the results for reserves groups at the threshold of greater 

than 30% of land classified as prime (n=26) and less than 30% prime land (n=42). We 

can reject the null hypothesis in favour of the alternative hypothesis, that there is a 

statistical difference at the 1% level between the percentage of land held by CP on 

reserves with greater and less than 30% prime land (Z=-3.077, P=0.0020). Reserves 

with 30% of their land classified as prime are 71.2% more likely to have higher amounts 

of land held by CP than reserves with less than 30% of their land classified as prime. 

Thirdly, I present the results for reserves groups at the threshold of greater than 

45% of the land classified as prime (n=21) and less than 45% prime land (n=47). The 
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test result determines that there is a statistical difference between reserves with greater 

than 45% prime land and reserves with less than 45% prime land (Z=-2.351, P=0.018).  

Reserves with 45% of their land classified as prime are 67.1% more likely to have a 

higher percentage of CP land than reserves with less than 45% prime land.  

Fourthly, I present the results for reserves grouped at the threshold of greater 

than 60% of the land classified as prime (n=16) and less than 60% prime land (n=52). 

The test result determines that there is a statistical difference at the 5% level between 

the percentage of land held by CP on reserves with greater than 60% prime land and 

reserves with less than 60% prime land (Z=-2.218, P=0.0283).  Reserves with 60% of 

their land classified as prime are 67.5% more likely to have higher amounts of land held 

by CP than reserves with less than 60% of their land classified as prime.  

Finally, I present the results for reserves grouped at the threshold of greater than 

75% prime land (n=13) and less than 75% prime land (n=55). The null hypothesis is 

rejected in favour of the alternative hypothesis, that there is a statistical difference at the 

1% level between the percentage of land held by CP on reserves with greater and less 

than 75% prime land (Z=-2.664, P=0.0083). Reserves with 75% of their land classified 

as prime are 73% more likely to have higher amounts of land held by CP than reserves 

with less than 75% of their land classified as prime. 

The Spearman Rank Correlation test was conducted for the sample of 68 

reserves. The two variables, percentage of land held by CP and percentage of reserve 
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classified as prime, are independent. The Spearman Correlation Coefficient is 0.4802. 

The spearman coefficient is positive and presents a positive and moderate monotonic 

relationship. This result implies that there is a positive relationship between the 

proportion of a reserve in CP and its available prime land.  

Table 6.2 below shows the regression results for the Linear Probability Model 

conducted for Six Nations of the Grand River. The results show that a parcel’s 

percentage of prime land has a positive effect on the likelihood of a parcel being held by 

CP.  The observations represent all surveyed parcels on Six Nations 40. The parcels 

are either designated as band land, reserve land or CP.  

Table 6.2 Research Question 2 Linear Probability Model Results and Probit Model Results  

 (LPM) (Probit with Marginal Effects) 

 CP CP 
Percentage Prime 0.000766*** 0.00495*** 
 (0.000158) (0.000819) 
   
Parcel_Size 0.00000007 0.000000705 
 (4.75e-08) (0.000000539) 
   
Constant 0.870*** 1.117*** 
 (0.0152) (0.0740) 
Observations 5847 5847 

 
R2 0.0085  
Robust Standard errors in parentheses 

* p < 0.05, ** p < 0.01, *** p < 0.001 

According to the results in table 6.2, for a 1 percentage point increase in a parcel’s 

percentage of prime land, the likelihood of the parcel being held by CP increases by 
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0.0007 percentage points. The variable 𝑃𝑎𝑟𝑐𝑒𝑙_𝑆𝑖𝑧𝑒 is not statistically significant. 

Additionally, the probit model with robust standard errors provide results with similar 

magnitudes and direction of effect. The probit model’s marginal effects results are found 

in table 6.2 above. Appendix D contains the regression results for the probit model.  

 

7. Discussion  
 

This study has three objectives. They are, firstly, to develop a data set to 

compare land quality on-reserve versus off-reserve in Ontario by using GIS. Secondly, 

to assess if there is a statistical difference between land quality on-reserve and off-

reserve. Thirdly, to determine whether parcels within a reserve identified as prime 

agricultural land are more or less likely to be held under certificates of possession by 

completing a case study with a linear probability model as well as various 

nonparametric tests using all 68 reserves in the data set. Chapter 6 provides context to 

the objectives of this thesis as well as to the results presented in chapter 5. 

 

7.1 Understanding the Distribution of Prime Agricultural Land On-
Reserve and Off-Reserve 

It is generally understood that agriculture on reserves was less successful than off-

reserve in some cases because Indigenous peoples were displaced to reserve lands 

unsuitable to agriculture (Carter, 1990). When reserves were established, there is 
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evidence of government creating policies that prioritized European settlement over 

reserve allotments for agricultural use. For example, Col. John Stoughton Dennis 

surveyed general recommended that reserves be “selected in such a manner as to not 

interfere with the possible requirements of future settlement, or of land for railway 

purposes” (pp. 59; Carter, 1990). The claims of systematically lower land quality on 

reserves have historical support, despite not being empirically tested. Figure 7.1 is a bar 

graph showing the distribution of CLI classes 1-7 off-reserve and on-reserve. Figure 7.1 

is a graphical representation of the results presented in Table 6. 1. As discussed in 

chapter 5, my results show that a higher proportion of off-reserve land is prime 

agricultural land compared to the surveyed on-reserve land. I find empirical evidence in 

support of the idea that First Nations reserves are located in areas with lower 

agricultural potential.  
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Figure 7.1 Percent of land in each Canada Land Inventory Class Comparison Between Off-reserve 
and On-reserve area in Surveyed Ontario 

 

While looking at the distribution of the average percentage of land in each CLI 

Class in figure 7.1, we see that reserves have a higher distribution of Classes 6 and 7 

lands than off-reserve. However, this result could be impacted by the high percentage of 

reserves located in northern Ontario. Figure 5.2 shows the location of all reserves in 

Ontario as well as identifying the areas with prime agricultural land. Over 50% of 

Ontario’s prime agricultural land is located in southern Ontario as the map shows. To 

look at my first research question in a different light, it is helpful to identify if the higher 

percentages of land with severe limitations for agriculture on-reserves is a reflection of 

the location of the reserves. The difference in prime agricultural land on-reserve and off-

reserve may disappear if reserve land is compared to the surrounding off-reserve land.  
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The aim of using buffer zones to compare reserves with the surrounding land is to 

provide an alternative comparison which considers differences in climate and 

geography across Ontario.  

Figure 7.2 shows a bar graph highlighting the change in the distribution of each 

CLI class as the distance away from the reserve boundary increases. Figure 7.2 is a 

graphical representation of the results presented in Table 6. 2.  When comparing the 

on-reserve percentage in each category to the off-reserve percentage, the difference 

does not look as stark as figure 7.1. This comparison between reserves and the 

surrounding area is empirically tested. A Wilcoxon Rank Sum Test was conducted to 

test the first research question in the context of the comparison of buffers around the 68 

reserves in the data set. I find that the 2 km buffer perimeter around the 68 reserves has 

a statistically higher percentage of prime agricultural land. I do not find a statistical 

difference between the 68 reserves and the surrounding land at a perimeter of 5 km as 

well as 10 km. Comparing the reserve to the land surrounding the reserve provides a 

local reflection of land quality.  
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Figure 7.2 Average Percent of Each CLI Category On-reserve and Average of a 2km, 5km, and 10 
km buffer Area Around Each Reserve 

 
 

My thesis evaluates two questions. First, I provide an empirical analysis of the 

distribution of prime agricultural land on-reserve and off-reserve. Second, I test the 

hypothesis that an individual is more likely to adopt a CP on a parcel with a higher 

percentage of prime agricultural land. I found that off-reserve has on average a higher 

percentage of prime agricultural land. This finding impacts the second research 

question and validates the significant of exploring land quality as a factor impacting the 

adoption of the CP system. Since prime land is scarce on reserves in Ontario, an 

individual may consider the scarcity when determining the best use for a parcel of land 
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and choose to not adopt a CP. My results suggest that reserve land with higher 

amounts of prime land have a higher probability of the reserve making use of the CP 

system.  

Figure 7.3 below shows that reserves with a higher percentage of Prime land 

have a higher probability of using the CP system. The graph shows a U-shaped 

relationship between percentage of prime land and percentage of land held by CP. The 

U-shape is also seen when looking at the distribution of prime land across the reserves 

as well as the distribution of CPs across the 68 reserves. The histogram in figure 4.6 

shows a higher density of reserves with less than 20% land held by CP and reserves 

with 70-80% of land held by CP. The skewed nature of the variables presents itself in 

the test results and explains the lack of statistical significance at the 45% prime and 

lower significance level at the 60% prime threshold. The U-shape appears as a result of 

the skewness and does not allow the research to identify a clear relationship between 

CP use and the distribution of prime land.  

The U-shape could be a result of the bimodal distribution of the percentage of 

prime land on reserves. Many reserves have low amounts of prime land, while only a 

select have greater than 60% of the reserve classified as prime. Therefore, when we 

evaluate the different between prime land around 45%, the observations dictate the 

lower statistical significance. However, the results show a moderate relationship 

between the percentage of a reserve held by CP and the percentage of a reserve 

classified as prime. This can be further explored using a simple OLS regression where a 
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parcel’s percentage of land classified as prime (𝑝𝑟𝑖𝑚𝑒) is the independent variable and 

the reserve’s percentage of land held by CP (𝑃𝑅𝑁𝑇_𝐶𝑃)	is the dependent variable: 

Table 7.1 OLS Regression Results 

 (1) 

 PRNT_CP 

PRIME 0.434*** 

 (4.70) 

_cons 6.448 

 (1.53) 

N 68 
t statistics in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

Table 7.1 shows that a reserve’s percentage of prime land has a positive and 

statistically significant impact on a reserve’s percentage of land held by CP. This 

relationship can be explored further controlling for socioeconomic and cultural 

differences between the reserves.  
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Figure 7.3 Probability that Reserves with a Higher Percentage of Prime Land have a Higher 
Percentage of Land Held by CP 

 

The two results highlight the importance of understanding the desired use of the 

CP. The positive effect of prime land can be discussed through the context of 

agricultural use.  

Demsetz’s theory is that “the emergence of new property rights takes place in 

response to the desires of the interacting persons for adjustment to new benefit-cost 

possibilities” (p. 350, 1967). Prime agricultural land adds to the future value of adopting 

a CP. The case study of Six Nations shows a positive relationship between a parcel’s 

percentage of prime lad and the likelihood that the parcel is held by CP. The Wilcoxon 

Rank Sum Test found that reserves with higher proportions of prime land have a higher 

probability of having parcels allotted as CPs. Therefore, prime agricultural land may be 
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a factor influencing the adoption of the CP system. As shown in chapter 4, 50% of 

reserves in the data set had no prime agricultural land. If prime agricultural land is rare, 

agriculture may not be the highest value use of the land and therefore a CP is not 

desired. Since land in classes 4 and below have severe limitations for agriculture, it 

could be that the land uses reliant on productive soil are not economically optimal.  

My findings suggest that the availability of prime agricultural land on reserves has 

impacted the use of the CP system in Ontario. When looking at Six Nations as a case 

study, the percentage of prime agricultural land has a statistically significant impact on a 

band member’s decision to adopt a CP. However, Six Nations is considered an outlier. 

Greater than 90% of the reserve is CP and the reserve has a high percentage of prime 

land in comparison to the other reserves in the data set9. Where many reserves do not 

make use of the CP system, Six Nations has just over 90% of the reserve held by CP. 

The results in table 6.2 are impacted by the volume of CPs on Six Nations as well as 

the high percentage of prime land. Furthermore, Six Nations is located outside of the 

Greater Golden Horseshoe area in Southern Ontario, which is the most populous area 

of the province.  The historical path for Six Nations adoption of the CP system is unique 

(See Alcantara 2004 for more information). Hence the theory developed in chapter 3 

has general implications, and it may have limited application to Six Nations. With this 

 
9 The rest of Six Nations 40 Reserve is band land, both designated and undesignated as well as reserve land.  
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caveat clearly stated, I examine the relationship between the adoption of a CP and land 

quality.  

As described in Appendix C, Six Nations has outstanding land claims which 

stretch across the Grand River watershed. The loss of traditional territory and lack of 

financial compensation for land lost is important to consider when evaluating the current 

use of the CP system. Each reserve has a unique history of land resource management 

on the reserve. The history provides context to the discussion of current land 

management strategies and must be considered to ensure results reflect all 

socioeconomic conditions. Local historical factors must be considered when assessing 

the CP system across Ontario.  
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Figure 7.4 The location of all Reserves in Ontario in Relation to Prime Agricultural Land 
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7.2 Implications of Results 

Agriculture and Agri-Food Canada in a 2017 report identified agriculture as a 

means to support the economic development of First Nations. Together, Agriculture and 

Agri-Food Canada (AAFC) and Crown-Indigenous Relations and Northern Affairs 

Canada (CIRNAC) are encouraging First Nations to participate in agriculture. If policy 

decisions are being made to encourage agriculture on reserves, it is important to take a 

land inventory to be aware of all assets and the quality of land available for use.  As 

treaty negotiations develop, the federal government considers agriculture as a prospect 

for economic development on reserves in Canada (AAFC, 2018). To be effective, 

current policies must reflect historical factors. Agriculture on reserves has been stymied 

by government policies impacting access to farmland, tools and markets. For example, 

amendments to the Indian Act (1876) prohibited First Nations Homesteading and 

restricted the sale of agricultural products (Gauthier and White, 2016). The review of 

land quality on reserves in Ontario aimed to advise future agricultural policies and bring 

attention to the colonial relationship between government-led agriculture on reserves 

and the quality of farmland available to First Nations on reserves.  

  The result that land quality is a statistically significant factor impacting the 

adoption of a certificate of possession by an individual on Six Nations has implications 

for First Nations property rights literature. My results indicate that individuals are 

selecting prime agricultural land to adopt a CP. This indicates that prime agricultural 

land is valued so that the benefits of adopting a CP are greater than the costs.  
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7.3 Recommendations for Future Research 

Exploring land quality on reserve provides insight into the land inventory of 

reserves in the surveyed portion of Ontario. My method presents some limitations to its 

approach to answering questions about the impact of land quality on land located 

outside agricultural regions in the province. This is because the Canada land inventory 

is a measure for agricultural potential and therefore some areas of the province are not 

surveyed. Additionally, the CLI classifications do not consider land management’s effect 

on productivity. Soil samples which allow the research to observe the impact of soil 

management on reserves could better inform research and provide a more expansive 

data set.  

Alcantara (2005) highlights the positive effects of the CP system on First Nations 

housing. However, the agricultural potential of land does not explain a preference for 

CPs for residential land use. To better understand the relationship between land quality 

and land use on reserves, further analysis of land use is needed. For example, using 

the crop inventory dataset available from AAFC can help information to the researcher's 

understanding of land use on reserves. Land use can also be explored looking at 

housing and development. Spatial data showing the structures on each parcel can 

further research looking at CP’s use for housing on reserves.  Second, as a result of 

using the Soil Survey Complex, only land with agricultural potential was surveyed in 

Ontario. This limits my study to the surveyed 68 reserves and ignores the majority of the 

reserves located in the far north of Ontario. Where most reserves are located away from 
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areas with prime agricultural land, it would be beneficial to include other measures of 

land suitability.  

My recommendations for future research aim to better understand land use on 

reserves. GIS has increased the ability of a researcher to analysis economic questions 

using geospatial data (Overman, 2009). It would be beneficial to further explore the 

relationship between land use and the tenure system under the Indian Act using GIS. 

As more data becomes available, testing research questions in unique ways becomes 

possible. 

8. Conclusion 
 

In this thesis, I empirically examine land quality as a factor influencing the 

adoption of certificates of possession. I also test the hypothesis that land quality on-

reserves is lower than land quality off-reserves.  

This thesis makes two contributions to the literature on First Nations land 

management. First, I evaluate whether there is a difference between on-reserve land 

quality and off-reserve land quality.  My results show that land quality on reserves is 

lower on average than land quality off-reserve in surveyed Ontario. The first contribution 

has implications for understanding historical differences in agricultural productivity on-

reserve and off-reserve. Second, I test the hypothesis that individuals are more likely to 

adopt a CP for parcels with a higher percentage of prime agricultural land. This 
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contributes to economic theory which hypothesizes that higher-quality farmland 

influences the adoption of individualized property rights.  I find there is a relationship 

between the prevalence of prime land and the use of the CP system.  

Understanding the impacts of tenure systems on reserves is valuable as First 

Nations and the federal government alike aim to improve economic development on 

reserves (Crown-Indigenous Affairs and Northern Development Canada, 2019; National 

Indigenous Economic Development Board, 2013). Gaining a better understanding as to 

how communities operate under the Indian Act system of property rights can help 

influence future policy decisions.  

North (1987) argues that Individualized private property is a prerequisite for 

economic growth. However, there is no necessary connection between private property 

tenure systems and increased investments (Besley, 1995). Besley (1995) also indicates 

that if private property is found to increase investment levels it does not mean that 

communal tenure systems can’t be economically efficient as well. Rather than 

advocating for a specific system of rights, scholars must understand the evolution of 

tenure systems and endogenous changes affecting the structure of rights.  

Agriculture has been identified as an avenue for social and economic 

development on reserves (Agriculture and Agri-Food Canada, 2017). Given the diversity 

of soils across Canada, land quality may be a constraint or asset for a First Nation. 

However, land use and management strategies can help communities make effective 
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use of their land base, regardless of the quality.  In the context of First Nation reserves, 

where lack of a usable land base is cited as an issue, land quality is a factor to consider 

when developing agricultural policy. 
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APPENDICES  

8.1 Appendix A 

 

Table 8.1 List of the 68 Reserves in Study 
with their Identification Number 

Reserve Name and Number 

1. MORAVIAN 47 
(06189) 

2. MUNSEE-DELAWARE 
NATION 1 (06190) 

3. SARNIA 45 (06194) 

4. WALPOLE ISLAND 46 
(06192) 

5. ONEIDA 41 (06191) 

6. KETTLE POINT 44 
(06193) 

7. CHIPPEWA OF THE 
THAMES FIRST 
NATION INDIAN 
RESERVE NO. 42 
(06188) 

8. NEW CREDIT 40A 
(06223) 

9. CAPE CROKER 
HUNTING GROUND 
60B (06219) 

10. NEYAASHIINIGMIING 
27 (06218) 

11. SHESHEGWANING 
20 (06178) 

12. CHIEF'S POINT 28 
(06220)  

13. RANKIN LOCATION 
15D (06182)  

14. SERPENT RIVER 7 
(06185) 

15. M'CHIGEENG 22 
(06180) 

16. SAGAMOK (06186) 

17. THESSALON 12 
(06187) 

18. MISSISSAGI RIVER 8 
(06159) 

19. SUCKER CREEK 23 
(06688) 

20. SAUGEEN HUNTING 
GROUNDS 60A 
(06222) 

21. FRENCH RIVER 13 
(06169) 

22. WIKWEMIKONG 
UNCEDED RESERVE 
(06175) 

23. SAUGEEN 29 (06221) 
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24. ZHIIBAAHAASING 
19A (06173) 

25. WHITEFISH RIVER 4 
(06168) 

26. SHEGUIANDAH 24 
(06177) 

27. CURVE LAKE FIRST 
NATION 35 (06213) 

28. ALDERVILLE FIRST 
NATION (06211) 

29. CHIPPEWAS OF 
RAMA FIRST NATION 
(06195) 

30. CURVE LAKE 35A 
(06214) 

31. CHIPPEWAS OF 
GEORGINA ISLAND 
FIRST NATION 33A 
(06341) 

32. ISLANDS IN THE 
TRENT WATERS 36A 
(06197) 

33. HIAWATHA FIRST 
NATION (06215) 

34. TYENDINAGA 
MOHAWK 
TERRITORY (06217) 

35. CHIPPEWAS OF 
GEORGINA ISLAND 
FIRST NATION 
(06198) 

36. SUGAR ISLAND 37A 
(06212) 

37. MISSISSAUGA'S OF 
SCUGOG ISLAND 
(06196) 

38. COUCHICHING 16A 
(06241) 

39. RAINY LAKE 17A 
(06243) 

40. RAINY LAKE 17B 
(06244) 

41. EAGLE LAKE 27 
(06266) 

42. WABASEEMOONG 
(06268) 

43. FORT WILLIAM 52 
(06300) 

44. RAT PORTAGE 38A 
(06271) 

45. AGENCY 1 (06336) 

46. LONG SAULT 12 
(06146) 

47. OBADJIWAN 15E 
(06183) 

48. MANITOU RAPIDS 11 
(06248) 

49. ASSABASKA (09679) 

50. RAINY RIVER 3 
(10058) 
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51. THE DALLES 38C 
(06265) 

52. RAINY LAKE 18C 
(06257) 

53. WAHNAPITAE 11 
(06171) 

54. NIPISSING 10 (06152) 

55. MATTAGAMI 71 
(06160) 

56. MATACHEWAN 72 
(06151) 

57. BEAR ISLAND 1 
(06154) 

58. GOULAIS BAY 15A 
(06181) 

59. PIKWAKANAGAN 
(06216) 

60. NEW POST 69 
(06263) 

61. ABITIBI 70 (06172) 

62. NEW POST 69A 
(06081) 

63. FLYING POST 73 
(06161) 

64. GLEBE FARM 40B 
(06224) 

65. SIX NATIONS 40 
(06225) 

66. GARDEN RIVER 14 
(06184) 

67. DOKIS 9 (06150) 

68. WHITEFISH LAKE 6 
(06156) 
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8.2 Appendix B 

 

Six Nations is located on a piece of the territory called the Haldimand Tract. Figure 

8.1 is a map from Six Nations that shows the almost one million acres of land in a 

corridor 12 miles wide, from the source of the Grand River. It was designated through 

the Haldimand Treaty. The Haldimand Treaty promised Six Nations approximately 

950,000 acres within their Beaver Hunting Ground and the Grand River for recognition 

of their role as allies during the American Revolution (Six Nations Lands & Resources 

Department, 2015).  The area was purchased by the British Government in spring of 

1784 from the Mississaugas who had been living in the area since before Six Nations. 

Prior to the designation of the Haldimand Tract, the Six Nations and Mississaugas 

shared the area of southern Ontario in a treaty referred to as the “Dish with One Spoon” 

(Warrick, 2012).  In addition to the Haldimand Treaty, the 1701 Fort Albany (Nanfan) 

Treaty with the Crown also recognized rights to the natural resources and trading rights 

throughout the area (Six Nations Lands & Resources Department, 2015). 

 In 1701 the Imperial Crown entered the treaty with Five Nations (later Six Nations) 

wherein the Crown vowed to protect large tracts of land. The Treaty stated that the 
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Crown would protect the lands to ensure Six Nations’ right to freely pursue their 

economic livelihood using the natural resources on the treaty lands. However, through 

government action, the land base of Six Nations grew smaller. For example, between 

1835 and 1852, 21 Crown Letters Patent were issued to third parties without the lands 

being duly surrendered or compensation paid. Next, in 1796 Six Nations agreed to 

share 302,907 acres with settlers on the condition that Six Nations receive a continual 

revenue stream from the lands for 999 years (Six Nations Lands & Resources 

Department, 2015).  Records show that these revenues were used to develop Canada 

with little or no return to Six Nations (Six Nations Lands & Resources Department, 

2015).  

Another instance of lack of compensation for land lost is the construction of the 

Welland Canal. A statue, which incorporated the Welland Canal Company, directed that 

compensation would be paid to Six Nations if any part of the canal passed through their 

territory or caused damages to their territory. However, after 2,500 acres of Six Nations 

lands were flooded, no compensation was paid (Six Nations Lands & Resources 

Department, 2015).  

Presently, 275,000 acres of land remains outstanding treaty land entitled to the Six 

Nations people. Despite the claim to the Haldimand Tract, very few outright legal sales 

of the land occurred. In fact, 90% of the leased land rent has never been paid to Six 

Nations (Six Nations Lands & Resources Department, 2015).  Six Nations is still waiting 
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for the federal government to settle their unresolved land claims (Six Nations Lands & 

Resources Department, 2015).   
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Figure 8.1 Haldimand Tract 
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8.3 Appendix C 

 
Table 8.2 Summary of Distribution of Soil Quality on Reserves in Data Set 

CLI Class Observations Mean Standard Deviation Min Max 

1 68 3.644 11.985 0 86.32 

2 68 8.03 17.635 0 85.826 

3 68 18.565 26.57 0 99.91 

4 68 15.375 26.57 0 100 

5 68 4.86 11.749 0 60.8 

6 68 6.508 18.719 0 98.78 

7 68 28.73 36.84 0 98.95 
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Figure 8.2 Box Plot of Prime Land Categories on 68 Reserves in Data Set 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

80 

 

8.4 Appendix D 

 
Table 8.3 Probit results for Sensitivity Analysis of LPM 

 (1) 
 CP 
  
Prime 0.00495*** 
 (0.000819) 
  
Parcel_Size 0.000000705 
 (0.000000539) 
  
Constant 1.117*** 
 (0.0740) 
Observations 5847 
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

 

 

 

 

 

 

 

 


