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ABSTRACT 

 

AN ECONOMIC ANALYSIS OF FOOD BANK USE IN TORONTO, 

CANADA 

 

 

Angela Sweeney          Advisor:  

University of Guelph, 2018        Rakhal Sarker 

Food is more abundant and less costly in Canada, in real terms, than it probably has ever 

been, yet an estimated 12% of Canadians continue to struggle with food insecurity (Tarasuk et 

al., 2016). Food banks were established as a temporary response to food insecurity in Canada in 

the 1980s but have since become institutionalized as the demand for their services continues. To 

date, two studies have investigated the socioeconomic drivers of food bank use. This research 

contributes to the literature by investigating additional factors that include the impact of 

disability status, household size, Indigenous status, subsidized housing status and the 2008 

recession on food bank use. The empirical analysis employs a count data modeling approach to 

datasets obtained from the Toronto Daily Bread Food Bank. The results demonstrate that being 

income poor, having a larger household, being Indigenous or having a disability significantly 

increase the reliance on food banks.  
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Chapter 1  – Introduction and Research Motivations 

1.1 – Introduction  

Canada is one of the top five producers and exporters of grains, beef and pork in the 

world. More than 60% of grains and over 50% of beef and pork produced in this country are 

exported to the United States and many other countries in the world. While food is more 

abundant and relatively less costly in Canada, millions of Canadians do not have access to the 

amount and type of food they need. An estimated 12% of Canadians were food insecure in 2014 

(Tarasuk et al., 2016). Some analysts argued that the exact number of food insecure people in 

Canada could be much higher as many food insecure people prefer not to reveal their precarious 

circumstances (Loopstra and Tarasuk, 2015). 

As a concept food insecurity has been widely used with variable connotations. This 

research adopts the definition of food insecurity put forward by the United States Department of 

Agriculture. Food insecurity is defined as “the limited or uncertain availability of nutritionally 

adequate and safe food or limited or uncertain ability to acquire acceptable foods in socially 

acceptable ways” (USDA, 2017, “Food Security in the U.S.: Measurement”). Food insecurity has 

several serious health implications for both adults and children. These include malnutrition, 

increased risk of nutrition related diseases, cognitive developmental deficits, behavioural issues 

and psychosocial dysfunction (Cook et al., 2004, McIntyre et al., 2012). Deficiencies in 

micronutrients or proteins have been found to weaken immunity and, consequently, increase the 

prevalence and duration of illness (Cook et al., 2004). The psychological stress associated with 

food insecurity has been shown to inflict negative health outcomes (Cook et al., 2004). Finally, 

food insecurity can impair a child’s ability to learn as it interferes with concentration and causes 

more frequent disruptive or aggressive behaviour (Broughton et al., 2016). Thus, food insecurity 

causes undesirable social, economic and health outcomes in Canada.  

Some food insecure individuals in Canada turn to food banks for support. Food banks are 

“voluntary, community-based initiatives that collect donated foodstuffs from the public and food 

industry to donate to people in need” (Loopstra and Tarasuk, 2012, pg. 498). Food banks 

distribute unprepared food which is different from food programs that provide prepared meals 

and/or snacks to people in need (Food Banks Canada, 2016). Some organizations serve as food 

banks, or food programs only or a combination of the two.  
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Canada’s first food bank was founded in Edmonton, Alberta in 1981 (Riches, 1986). 

Food banks were by no means the first response to food insecurity in Canada. Soup kitchens, 

school run meal programs, nutrition projects, meals on wheels, emergency food vouchers and 

bed and breakfast programs existed long before the food banks. Food banks were founded to 

respond to a large increase in food insecure people, due to rising unemployment, increasing 

poverty levels and inadequate social assistance in the early 1980s1. Nearly four decades later, 

food banks have spread throughout Canada and hundreds of thousands of Canadians access them 

every month (Tarasuk et al., 2014, Food Banks Canada, 2016). Canada is not alone in this 

phenomenon as countries such as the UK, Australia and the US have also seen this rise and 

institutionalization of food banks (Lambie-Mumford and Dowler, 2014, Booth and Whelan, 

2014, Bhattarai et al., 2005). 

1.2 - The Economic Problem  

 The underlying causes of food bank use are not well understood. Food bank use is 

hypothesized to be a symptom of food insecurity, which in turn is hypothesized to be a result of 

poverty. Previous studies have found that not all food insecure people use food banks and that 

food bank users tend to be more severely food insecure (Loopstra and Tarasuk, 2015). Therefore, 

while studies that investigate the underlying causes of food insecurity are related, a separate 

understanding of the drivers of food bank use is needed.  

To meet the demand more effectively, the operators of food banks need to be able to 

anticipate levels of demand to ensure they have an adequate supply of food available. Therefore, 

civil society organizations that operate the food banks are one of the owners of this economic 

problem. This research could help food banks identify socioeconomic factors that influence food 

bank use, which will in turn help them anticipate need.  

The City of Toronto and the Government of Ontario have both invested money and time 

to develop policies and programs that focus on improving the well-being of some of the groups 

of people that are investigated in this thesis, such as Indigenous people, people with disabilities 

or people with low-incomes. This research attempts to expand knowledge regarding the 

situations of people with these characteristics, which will contribute to discussions in the two 

                                                      
1 This thinking, put forward by Riches (1986), has never been empirically verified.   



3 

 

mentioned institutions. In this way, the City of Toronto and the Government of Ontario are also 

owners of this economic problem.  

1.3 - Economic Research Problem  

A plethora of factors that may influence food bank use have yet to be investigated. Some 

of these factors include household size, disability status, Indigenous status and housing status. 

Confirmation of past findings regarding socioeconomic drivers of food bank use is also needed 

as the amount of previous research in this area is very small. This information is important for 

the operators of food banks to anticipate levels of demand and will also inform discussions at the 

City of Toronto and the Government of Ontario as they develop policy and programs related to 

Indigenous people, people with disabilities and people with low-incomes.  

This economic problem is classified as understanding complex economic phenomena. 

This study develops an economic conceptual model of the decision of a household to use a food 

bank, framing it as a constrained utility maximization problem. The conceptual framework is 

then used to guide the empirical analysis. The empirical analysis utilizes zero-truncated negative 

binomial regression to investigate the relationship between selected factors and food bank use 

within the Toronto Daily Bread Food Bank network.  

1.4 – Identification of Gap and Contributions  

What factors motivate people to use food banks in Canada? Previous research has 

recognized the impact of food security status, level of income, single parent status, receipt of 

welfare, level of education, immigration status, distance to the food bank and the presence of 

children. Based on a survey of 484 low-income families selected randomly from twelve selected 

high poverty areas in Toronto, it was found that households receiving social assistance, 

households with lower levels of education, non-immigrants and households with lower levels of 

income were more likely to use food banks (Kirkpatrick and Tarasuk, 2009). A follow-up study 

of the same sample of households, completed by Loopstra and Tarasuk (2012) one year later, 

confirmed the findings of the first study.  

While these results were informative, one would wonder about the effect of other 

socioeconomic characteristics on food bank use, such as different types of government 

assistance. As studies discussed only a few possible causes of food bank use in Canada, a good 
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understanding of all relevant factors remains elusive. The size of the samples used in these 

studies relative to the size of the city of Toronto also generates concern regarding the reliability 

of the results. Finally, several relevant questions remained unaddressed. For example, do people 

with health issues use food banks more? Does Indigenous status have an impact on the level of 

food bank use? Do people use food banks more if they are living in subsidized housing? Is food 

bank use more prevalent in different parts of Toronto? Does relative income have a different 

relationship with food bank use than nominal income? Were food bank users impacted by the 

2008 recession? Do households with more members use food banks more? Are household’s 

receiving government benefits more likely to use food banks? 

I have attempted to address these questions by determining the influence of the 

mentioned socioeconomic factors on food bank use. This was accomplished through an empirical 

analysis of two datasets provided by the Toronto Daily Bread Food Bank, neither of which has 

ever been analyzed before. The econometric method used to analyze the data was zero-truncated 

negative binomial regression as the dependent variables were zero truncated positive integers. 

This method has not been used in this area of research before.  

 I also undertook a comparative analysis of the history of food banking across developed 

countries. I developed an economic conceptual framework to guide the empirical analysis. This 

framework modeled a household’s decision to use a food bank, considering the implications of 

social stigma. A framework of this nature had not been developed in any previous study. From 

this framework, various hypotheses were developed regarding the impacts of different 

socioeconomic characteristics, which were then tested in the empirical analysis.   

1.5 - Purpose 

The main purpose of the research is to bridge the gap by addressing most of the relevant 

factors that push people to use food banks in Canada.  

1.6 – Specific Objectives 

1. To carry out a selective review of the institutional features of social safety nets and history of 

food banking in four different countries by researching and synthesizing relevant information 

from the respective governments and national food banking systems.  



5 

 

2. To conduct a critical literature review by analyzing relevant academic studies, non-

government organizations publications and governments documents, synthesizing the 

information and identifying key contributions as well as gaps in the literature.  

3. To develop an economic conceptual framework of a household’s decision to use a food bank. 

4. To develop an empirical framework to measure the relationship between the factors of interest 

and use of the Toronto Daily Bread Food Bank network as captured in the Link2Feed dataset and 

to evaluate the subsequent results by applying the conceptual framework.  

5. To develop an empirical framework to measure the relationship between the factors of interest 

and use of the Toronto Daily Bread Food Bank network as captured in the Who’s Hungry dataset 

and to evaluate the subsequent results by applying the conceptual framework. 

1.7 – Thesis Structure   

 The next chapter provides an in-depth explanation and comparison of the institutional 

structure of social safety nets and history of food banking in Canada, the United States, the 

United Kingdom and Australia. Chapter three is a critical literature review, including an 

identification of gaps in the literature and explanation of the contributions of this thesis. Chapter 

four develops an original conceptual framework of a household’s decision to use a food bank to 

guide the empirical analysis. Chapter five describes the data used in this research; key features of 

the data are highlighted. Chapter six concentrates on the empirical analysis of the Link2Feed 

dataset, including an explanation of the empirical framework, the econometric methods used and 

presentation and discussion of the results. Chapter seven focuses on the empirical analysis of the 

Who’s Hungry dataset, including an explanation of the empirical framework, the econometric 

methods used and presentation and discussion of the results. Chapter eight provides a summary 

of the main findings, a discussion of the policy implications of the results and outlines areas for 

future research.  



6 

 

Chapter 2 – Food Insecurity and Food Banks in Developed 

Countries: A Backgrounder 

2.1 – Introduction  

The objective of this chapter is to develop contextual understanding by providing an 

overview and comparison of the history of food banks and institutional structures of social 

safety nets in Canada, the United States, the United Kingdom and Australia. These countries 

were selected because of their historical connections to Canada, which resulted in the countries 

sharing similar political, economic and cultural contexts. The following discussion will provide 

insight into possible implications this research may have.  

2.2 - Food Insecurity Around the World  

The issue of food insecurity is perhaps as old as human civilization. At all times, some 

households in each society remain food insecure, though the nature, extent and the scope of food 

insecurity has changed through time and varies across countries. Similarly, the recognition and 

resources required to address food insecurity differs between countries and has evolved over 

time.  

Figure 2.1 maps country performance in 2017 assessed by the Global Food Security 

Index. Produced by the Economist Intelligence Unit, the Global Food Security Index evaluates a 

country’s performance across three core issues: affordability, availability and quality of food, by 

analyzing 28 indicators (The Economist Group, 2017). As can be seen in the Figure, overall, the 

circumstances in developed countries were markedly better for promoting food security than 

those in developing countries. The fundamental context of food insecurity in developing 

countries is different than developed countries. Supply of food, quality of food and economic 

access to food are all serious concerns in developing country contexts, while the predominant 

concern in developed countries is economic access to food. For instance, the economist scored 

availability of food in Canada at 82.6 and quality of food in Canada at 84.4. Comparatively, the 

availability and quality of food in South Africa was scored at 66.8 and 59.7 respectively. Food 

insecurity is a more serious problem in less developed countries, but it can still be found in 

developed countries; which is demonstrated by the Figure.  
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Figure 2.1 - Map of the World Evaluated by the Global Food Security Index in 2017  

Source: The Economist Intelligence Unit, 2017.  

Food insecurity still occurs in developed countries for a wide variety of reasons. Various 

countries have attempted to deal with food insecurity through different approaches, such as 

social assistance, food stamps, informal community interventions, and more formal third sector 

interventions such as food banks.  

The Household Food Security Survey Module is a widely used 18-question survey that 

evaluates the food security status of households (USDA, 2017). According to the United States 

Department of Agriculture, the survey was developed by the U.S. Food Security Measurement 

Project in 1990. The module consists of 18 questions regarding access to food, with 10 questions 

targeting adults and 8 questions targeting children, if applicable. Depending on the number of 

affirmative answers, the household is sorted into one of four categories ranging from high food 

security to very low food security. These categories are an updated classification system but 

some countries, such as Canada, continue to use the old classification system of sorting 

households into one of three categories: food secure, moderately food insecure and severely 

food insecure (Government of Canada, 2017).  

Best Performance  

Needs Improvement  

Good Performance  

Moderate Performance
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The United States Department of Agriculture is responsible for monitoring food 

insecurity in the United States. In Canada, measurement of food insecurity is carried out in the 

Canadian Community Health Survey and uses the Household Food Security Survey Module 

(Government of Canada, 2017). Each province chooses to take part in the food security section 

of the Canadian Community Health Survey. In 2015 and 2016, Ontario, the Yukon, and 

Newfoundland and Labrador opted not to collect data on food insecurity because of competing 

priorities and resource limitations, thereby making it more difficult to make informed policy and 

program decisions (PROOF, 2017). In Australia, the Australian Health Survey measures food 

insecurity, using two questions from the Household Food Security Module2: 

• In the last 12 months did your household run out of food and could not afford to 

buy more?  

• In the last 12 months did someone in the household go without food when you 

could not afford to buy more?  (Australian Bureau of Statistics, 2015).  

However, according to the Australian Bureau of Statistics, the Australian Health Survey is not 

carried out annually and has not been repeated since 2013. No routine measurement of food 

insecurity is currently conducted in the UK, but Parliament has met to discuss the possibility of 

its measurement (The Food Foundation, 2016). Making informed policy and program decisions 

becomes increasingly difficult the less data there is on food insecurity within a country. 

2.3 - Institutional Structure of Social Safety Nets in Canada  

Various developed countries, including Canada, have built-in social safety nets which 

ensure all people can meet their basic needs.3 Social safety nets include supports such as 

disability benefits, unemployment insurance, old age pensions, social housing, minimum wages, 

electricity subsidies, discounts on transit fair, school feeding programs. Many food bank users 

receive some form of these benefits (Lambie-Mumford, 2013; Tarasuk et al., 2014; Caraher and 

Cavicchi, 2014; O’Dowd, 2013; Starkey et al., 1998; Van Steen and Pellenbarg, 2014). 

                                                      
2 Australia’s food security survey does not have questions specifically investigating the status of children (Australian 

Bureau of Statistics, 2015).  
3 A social safety net can be defined as “the principle or practice or a program of public provision for the economic 

security and social welfare of the individual and their family” (Merriam Webster, 2017). 
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Therefore, knowledge of the institutional structure of the social safety nets in a country is 

important for understanding the implications of this research.  

Under the British North America Act, which was grandfathered into the Constitution Act 

of 1982, the federal government of Canada is responsible for providing unemployment 

insurance, old age pensions and supplementary benefits, which include disability benefits 

(Constitution Act, 1982, section VI.91.2a and section VI.94A)4. However, the federal 

government cannot make any changes to the old age pension or supplementary benefits that 

interfere with the present or future operation of the provincial legislatures (Constitution Act, 

1982, section VI.94A). Education, health and social assistance legislation are the responsibility 

of provincial legislatures (Stilborn, 1997).  

In recent years, certain municipal and provincial governments in Canada have begun to 

expand social safety nets through the implementation of poverty reduction strategies, as poverty 

has been on the political agenda. Poverty reduction strategies consist of policies and programs 

that focus on addressing poverty. The federal government of Canada is currently in the process 

of developing a poverty reduction strategy (Government of Canada, Poverty Reduction Strategy, 

2017). Since 2008, the provincial government of Ontario has had a poverty reduction strategy 

(Government of Ontario, 2017). Ontario’s strategy included policies and programs such as the 

Ontario Child Benefit tax break, the Student Nutrition Program and employment training 

programs. Table 2.1 summarizes some of the key elements of the poverty reduction strategies of 

various municipalities in Ontario. As can be seen from the Table, each municipality has 

prioritized different aspects of poverty.  

  

                                                      
4 The Constitutions of the United States and Australia do not specifically denote the responsibilities of the various 

levels of government. The United Kingdom does not have a written constitution (Australian Government, 2017; 

Blackburn, 2015; The White House, 2017).  
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Table 2.1- Province of Ontario Municipal Poverty Reduction Strategies 

City 

Elements of the Poverty Reduction Strategies by Category  

Food 

Insecurity 

Low Incomes/ 

Unemployment 

Homelessness/ 

Affordable 

Housing  

Child 

Poverty 

Transportation 

Access and 

Affordability  

Toronto  • Eliminate 

hunger  

• Increase 

access to 

affordable, 

appropriate, 

nutritious food  

• Improve quality 

and access to 

income supports  

• Improve quality 

of jobs 

• Target 

employment 

opportunities for 

low-income 

groups with high 

unemployment 

rates 

• Increase 

supply and 

quality of 

affordable 

housing  

• Improve 

access to 

quality 

programs for 

children and 

youth  

• Make transit 

more affordable to 

low income 

residents 

• Improve transit 

access to the inner 

suburbs  

Ottawa   • Lobby province 

to increase social 

assistance 

funding  

• Increase 

employment 

supports  

• Develop 

options for living 

wage policy  

• Advocate for 

increased 

investment in 

initiatives to 

prevent 

homelessness 

and increase 

affordable 

housing  

• Work with 

multiple 

community 

stakeholders to 

develop and 

implement 

plan to make 

better use of 

community 

schools  

 

Waterloo  • Develop and 

implement 

programs to 

increase access 

to healthy food  

• Create 

programs to train 

people in life and 

employment 

skills  

• Enhance 

supports to help 

youth secure 

employment 

• Develop and 

implement 

strategies to 

prevent and 

reduce 

homelessness  

 • Work to make 

transit more 

affordable  

Niagara 

  

• Development 

of a vegetable 

garden 

program to 

teach people 

how to grow 

and prepare 

food  

• School 

program 

focusing on 

education 

about nutrition 

• Work 

experience 

programs for 

people with 

disabilities  

• Funding to 

increase 

accessibility so 

people with 

disabilities can 

get to work  

• Mobile 

outreach 

worker hired to 

help people 

struggling with 

chronic 

homelessness 

or who are at 

risk of 

homelessness  

• Development 

of a rental 

assistance 

program  

• Family 

focused 

development 

program to 

target support 

at children at 

risk of 

substance 

misuse  

• Free camp 

for children 

living in 

poverty with 

disabilities  

 

Sources: City of Toronto, 2017, City of Ottawa, 2009, Niagara Regional Council, 2016, Region of Waterloo, 2011.  

Note: This table only provides a snapshot of the elements of the various poverty reduction strategies. The strategies 

vary in how specific they are in describing the actions that will be taken.    
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2.4 - History of Food Banks in Canada 

Feeding programs had existed in Canada for decades before the formalization of food 

banks. Soup kitchens run by churches, public and private school feeding programs, nutrition 

projects, meals on wheels services, emergency food vouchers, and group shelter facilities are all 

forms of feeding programs that were in existence before food banks. What inspired the founding 

of food banks in Canada is not well known or completely understood. According to Riches 

(1986) the first food bank in Canada was established in Edmonton in 1981. By 1984, there were 

seventy-five food banks in Canada, growing to ninety-four food banks by the end of 1985 

(Riches, 1986). Food banks first became established in Western Canada, then Central Canada 

and lastly in Eastern Canada. Between 1982 and 1985, the majority of the first food banks 

established in Western Canada were focused in the province of British Columbia, with food 

banks not appearing in Ontario and Quebec until 1984. It is hypothesized by Riches (1986) that 

the founding of the food banks in British Columbia was due to high unemployment and cuts in 

provincial social assistance spending5.  

There are a variety of interacting influences that are hypothesized to have instigated the 

founding of food banks, with each individual food bank presenting a unique situation. Riches 

(1986) explained that responding to increased community need and reducing food waste were 

factors influencing the establishment of food banks in Canada. The Roman Catholic Church and 

Protestant churches were all large supporters of the establishment of food banks and their 

networks provided a connection to existing food banks in the United States. Food banks first 

became established in the United States in 1967 and were used as a reference during the later 

establishment of Canadian food banks Riches (1986). Some of the food banks in Western 

Canada were founded by labour unions due to lay-offs in the lumber and mining sectors in the 

early 1980s. Local radio and television stations supported the establishment of food banks 

through provision of media coverage. When food banks were founded, various provincial and 

municipal governments provided funds for their establishment, such as those in Regina, 

Toronto, Vancouver, Saskatoon and Edmonton (Riches, 1986).  

                                                      
5 This thinking has never been empirically verified and therefore, this argument is not supported by this research. 

Riches (1986) argument was included to demonstrate a perspective. 



12 

 

Today in Canada, food banks have become a seemingly permanent resource for food 

insecure individuals and households. How a food bank operates varies depending on the type of 

food bank. Some food banks may have eligibility requirements and/or restrictions on frequency 

of use, but it depends on the food bank. Food banks may source food from the retail and 

manufacturing sectors, community donations, donations from farmers and may also purchase 

food with donated funds (Food Banks Canada, 2016). The main source of food will, again, vary 

depending on the food bank. Food Banks Canada is a national charitable organization that 

supports the work of the provincial food bank associations as well as a nationwide network of 

about 500 food banks and additional community agencies (Food Banks Canada, “About”, 2017). 

In addition to this, Food Banks Canada is the only organization that collects and releases 

national annual data on food bank use. 

2.5 - Institutional Structure of Social Safety Nets in the United States  

Social security benefits were first enacted in the United States by President Roosevelt in 

1935 through the Social Security Act, which provided unemployment insurance, old-age 

assistance, aid to dependent children and grants to States to provide medical care (Social 

Security Administration, 2017). Until 1950, the monetary amount of the benefits provided by the 

Social Security Act were held constant. In 1950 and thereafter, legislation was enacted annually 

to increase the benefits. Beginning in 1975, legislation was put in place to automatically increase 

benefits with the cost of living (Social Security Administration, 2017).  

Today in the United States, social security is a federal program that provides benefits for 

the retired, disabled, widowed and elderly with low-incomes (Social Security Administration, 

2017). The federal government and states work jointly to operate an unemployment insurance 

program in each state (USA, “Unemployment benefits…”, 2017). Benefits for low-income 

individuals are under state jurisdiction (Benefits.Gov, 2017). The United States also has the 

Supplemental Nutritional Assistance Program (SNAP, formerly known as food stamps) which 

provides low-income individuals with vouchers that can be used to purchase groceries (USDA, 

2017). The United States Department of Agriculture provides this program in conjunction with a 

coordinating state agency. To be eligible for the benefits, the household’s income and financial 

assets must be below a threshold. According to Besharov (2016), the United States is unique in 

that it is a developed country with a national government program directly targeting food 
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insecurity. SNAP developed in the late 1960s because malnutrition was prevalent, especially 

among African Americans in the southern States who were being denied State-run welfare due to 

racism. The federal government developed SNAP to reduce malnutrition without interfering in 

the State’s activities and because the farm lobby wanted to create a new demand for its products 

in the face of declining real prices, which is how the USDA became in charge of this program. 

Since the 1970s, SNAP has evolved to become the largest income support program in the United 

States (Besharov, 2016).   

2.6 - History of Food Banking in the United States 

 John Van Hengel founded the world’s first food bank, St Mary’s Food Bank in Phoenix, 

Arizona in 1967 (Feeding America, “Our History”, 2017). The idea, that grocery stores should 

not throw out their surplus food but should “deposit” it so others in need could later “withdraw” 

it, came to him while he was volunteering at the St. Vincent De Paul soup kitchen. John’s local 

parish, St. Mary’s Basilica, provided resources so he could realize this idea (St. Mary’s Food 

Bank, 2017). In it’s first year, St. Mary’s food bank distributed 275,000 pounds of food (Feeding 

America, “Our History”, 2017). In 1979, 30 American food banks came together and formed 

Second Harvest, collectively distributing 3.9 million pounds of food that year (Feeding America, 

“35 Years of Fighting Hunger”, 2014).  

Today the network of food banks is known as Feeding America, with 200 food banks 

throughout the United States belonging to the network. As explained on the Feeding America 

“35 Years of Fighting Hunger” webpage, in 2014, the network collectively distributed 3.9 billion 

pounds of food. Feeding America does not impose requirements for how their food banks 

operate, meaning food banks in their network may or may not have eligibility requirements or 

restrictions on frequency of use. Most of the food in the Feeding America network is donated 

from food retailers and manufacturers.  

2.7 - Institutional Structure of Social Safety Nets in Australia  

The Commonwealth (the federal level of the Australian government) is responsible for 

the provision of most social safety nets (Parliament of New South Wales, 2017). Specifically, the 

Commonwealth provides benefits to eligible families, seniors, people with disabilities, their 

carers and job seekers (Department of Social Services of Australian Government, 2017).  
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2.8 - History of Food Banking in Australia 

The first food bank in Australia was established in 1992, but the national food bank 

organization, Foodbanks Australia, founded in 1996, transformed the Australian food banking 

system (Booth and Whelan, 2014). According to Booth and Whelan (2014), prior to the founding 

of Foodbank Australia, feeding programs competed for donations from food retailers and 

manufacturers, which reduced efficiency. Today, food banks belonging to the Foodbank 

Australia network are intermediaries between the food industry and the charitable sector6. These 

food banks collect food from food retailers and manufacturers and allocate it between 2,500 

charities and 1,500 school programs who distribute the food to those in need (Butcher et al., 

2014). While not all food banks in Australia belong to Foodbank Australia, it is by far the largest 

collection of food banks in the country. Foodbank Australia distributed 75% of all food 

distributed by charitable organizations in Australia in 2016 (Foodbank, 2016). The remainder of 

the food distributed is given out by organizations who are not part of Foodbank Australia.  

Booth and Whelan (2014) explained how government funding of emergency food relief 

works in Australia. The Commonwealth funds the emergency food relief system and has done so 

since the 1970s to decrease instability in funding, as state funding is variable. Relief 

organizations must reapply for funding from the Commonwealth annually and the amount of 

funding administered is based on the number of people using the organization who receive 

government benefits. This is problematic because not all food bank users are beneficiaries of 

government benefits.  

There are multiple facets through which food banks in Australia procure food. Producers 

and retailers donate food that cannot be sold to food banks, which includes food that is out of 

specification, close to code date, has damaged packaging, is mislabelled, was part of a line that is 

now ended or is surplus (Foodbank, “How we work”, 2015). Food banks may purchase food 

from manufacturers at cost or they may also participate in the Collaborative Supply Program, 

which is a program that secures popular staples for food banks below retail prices. Private 

corporations who support food banks receive tax breaks and can claim to be reducing food waste, 

thereby, receiving positive publicity (Booth and Whelan, 2014).  

                                                      
6 This is different from the food banking systems in the United States, Canada and Australia, where food banks are 

part of the charitable sector.  



15 

 

2.9 - Institutional Structure of Social Safety Nets in the United Kingdom 

The Government of the United Kingdom governs England, Wales, Scotland and Northern 

Ireland. However, Wales, Scotland and Northern Ireland have devolved administrations with 

individual agreements of how responsibilities are shared with the UK Government (Government 

of the UK, 2017). Regarding social security legislation, the Government of Wales follows the 

legislation set by the UK Government for England (Welsh Government, 2016). The Government 

of Northern Ireland develops its own legislation regarding benefits, welfare and pensions 

(Department for Communities of Northern Ireland, 2017). Like Northern Ireland, the 

Government of Scotland writes its own legislation regarding welfare, which is set in The Welfare 

Funds (Scottish) Act 2015. The local governments in Scotland are responsible for the distribution 

of welfare (Scottish Government, 2016).   

2.10 - History of Food Banking in the United Kingdom  

The Trussell Trust is the largest food banking organization in the UK, founded in 1997 by 

Carol and Paddy Henderson (Trussell Trust, 2017). According to the Trussell Trust, the 

organization was initially focused on helping homeless children in Bulgaria but expanded to the 

UK when the Henderson’s became aware of the extent of hunger there. In 2004, the UK 

Foodbank Network was launched by Trussell Trust to teach churches and communities how to 

start food banks. Loopstra and Lalor (2017) explained that the network has grown to include 420 

food banks throughout the UK and that the Trussell Trust food banks are usually run in 

partnership with a church or coalition of churches.   

Caplan (2014) provided an in-depth explanation of the workings of the Trussell Trust 

food banks. Food banks pay a fee to join the Trussell Trust system and in return receive training, 

a presence online and certification of meeting Trussell Trust’s quality assurance checks. The 

Trussell Trust system requires clients obtain vouchers from a doctor or social worker if they 

want to receive food. The voucher system is meant to ensure only people in crisis access Trussell 

Trust’s services. The vouchers record the client’s demographic information as well as their 

reason for accessing the food bank. Trussell Trust food banks provide clients with three days 

worth of food during a single visit. Clients are allowed three visits to a Trussell Trust food bank 

in a six-month period. Upon visiting the food banks clients are usually greeted by a volunteer, 
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are offered coffee or tea and chat with the volunteer about their food preferences and may also be 

referred to additional resources (Loopstra and Lalor, 2017).  

The Trussell Trust system requires that food items accepted be non-perishable (Trussell 

Trust, 2017). According to Loopstra and Lalor (2017), food is donated by members of the 

community, schools, businesses, and supermarkets, with the main source of donations varying 

depending on the food bank. Certain food banks procure fresh food from local retailers but 

collecting and distributing fresh food is not coordinated at the national level. According to 

Caplan (2014), food banks struggle with fluctuating food donations and therefore collect cash to 

purchase food during periods of low-donations. Caplan (2014) argued that the Trussell Trust 

system stigmatized clients by requiring they prove need. In interviews conducted with Trussell 

Trust food bank users, Caplan (2014) recorded clients feeling shame, humiliation, lowered self 

worth and lowered self-esteem because of their need to use food banks. Some independent food 

banks decide not to join the Trussell Trust system because they do not believe clients should 

have to prove need. 

Loopstra and Lalor (2017) documented the rise of food banking in the UK, explaining 

that the UK has experienced increased demand for food banks over the past seven years. In 2009, 

the Trussell Trust network had only 30 food banks compared to 420 food banks in 2017. In 2010, 

the Trussell Trust network distributed food to 61,500 people, in 2016 the number of people 

supported rose to 1.18 million. The reasons for this increase are debated. Some argue that 

reductions in welfare have caused this increase. Others suggest that areas with higher 

unemployment, larger service and welfare cuts and stricter eligibility requirements were more 

likely to experience demand for food banks. With this rise in need for assistance, the UK 

government has encouraged the concept of “Big Society” whereby the community becomes 

responsible for supporting their members (Caplan, 2014). The food bank system is an example of 

“Big Society” in action. 

The rhetoric around food bank users in the UK has been contentious. The UK has debated 

whether the poor are “deserving” or “undeserving”, which implicated food bank users 

(Garthwaite et al., 2015). Some media sources in the UK referred to food bank users as 

“scroungers”, with some politicians arguing that the number of food bank clients will increase if 

the number of food banks increase (Caplan, 2014). Through interviews and observing the 
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operations of the food bank, Caplan (2014) found that food bank clients were accused of having 

poor money management skills, lacking knowledge of cooking, and making inappropriate 

purchases on goods such as alcohol or cigarettes. However, many of the clients did know how to 

cook and were aware of grocery store prices but simply did not have enough money to purchase 

food. The Trussell Trust reported the main reasons clients used their food banks were benefit 

delays, low incomes and benefit changes (Garthwaite et al., 2015).  

2.11 - Comparison of Countries  

This section compares Canada, the United States, Australia and the United Kingdom 

across various dimensions to provide further insight into the Canadian context. This comparison 

will focus on measures that reveal the amount of poverty in each country and the amount of 

support available to those in need. The dollar value per poor person of support provided by 

government programs is compared with the dollar value per poor person of food distributed by 

food banks to understand the amount of government support available to poor people and the 

role the food banking system has in each country.  

While it would be ideal to evaluate levels of need by comparing the prevalence and 

severity of food insecurity between the countries, that is not possible at this time since the 

measurements of food insecurity across countries are inconsistent. Instead the poverty headcount 

ratios across countries are compared and are relevant to this research as food bank users tend to 

be low-income. Figure 2.2 shows the poverty headcount ratio at $5.50/day (2011 purchasing 

power parity) across the countries between 2000 and 2014. A poverty headcount ratio is the 

percentage of the population living below a certain threshold. Therefore, larger measures indicate 

more people living in poverty. This indicator was chosen because the same threshold is used to 

measure poverty in all four countries, meaning the numbers are comparable. The United States 

had the largest percentage of it’s population living on less than $5.50/day (2011 PPP) between 

2000 and 2014. The percentage of people living on less than $5.50/day (2011 PPP) in Australia 

was close to that in the United States initially, rising between 2001 and 2003. However, 

Australia’s ratio dropped to levels close to that in the United Kingdom in 2008 and 2010. The 

poverty headcount ratio at $5.50/day (2011 PPP) in the UK was on a decreasing trend between 

2004 and 2014. The UK had the lowest or second lowest poverty headcount ratio out of these 

countries over this period. The poverty headcount ratio at $5.50/day (2011 PPP) in Canada was 
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the lowest out of these countries between 2000 and 2010, however, this changed due to a jump in 

2013. 

Absolute poverty is an inability to meet one’s basic needs, which include food, water, 

warmth and rest (Sarlo, 2007). A person living on $5.50/day (2011 PPP) in any of these 

countries is living in absolute poverty because, given the cost of living, this is not an adequate 

amount of money to purchase necessities. Therefore, the poverty headcount ratio is a measure of 

absolute poverty. However, this indicator does not provide information regarding the depth of 

poverty nor does it capture all people living in absolute poverty in these countries.   

Figure 2.2 - Poverty Headcount Ratio at $5.50/day (2011 PPP) in Canada, the UK, the US and 

Australia Between 2000 and 2014 

 

Notes: Other than the United Kingdom, parts of the above lines were interpolated due to missing data.  

Source: World Bank Databank, Poverty and Equity, Poverty Headcount Ratio at $5.50/day (2011 PPP) 

(% of population), 2018.  

 

The amount of government support for poor citizens is evaluated by investigating levels 

of public expenditure on social policies supporting people with low-incomes. This includes 

income maintenance and social assistance programs providing cash and in-kind benefits. Figure 

2.3 is a graph of levels of public expenditure on social programs per person in Canada, Australia, 
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the UK and the US between 2000 and 20147. According to the OECD data, Canada had the 

highest level of per capita government expenditure on social programs for low-income people 

followed by the United States, the United Kingdom and Australia. Considering the reputation of 

the United Kingdom and Australia as welfare states, I am surprised that the United States spends 

comparatively more on social programs. My hypothesis is that Australia and the United 

Kingdom may have health care, unemployment or pension programs that also target low-income 

people that were not captured in the OECD numbers because they do not solely target low-

income people. Therefore, the information communicated by these numbers needs to be met with 

some skepticism.   

Figure 2.3 - Per Head Public Expenditure on Social Programs Supporting Low-Incomes 

Note: Per head refers to per person in the country’s total population. This measure was listed as “other 

social policies” in public expenditure data in the OECD and is defined as non-categorical cash benefits to 

low-income households. This includes programs for income maintenance, social assistance and other cash 

and in-kind benefits.  

Source: Organization for Economic Cooperation and Development. Statistics, Social Expenditure Data 

(SOCX) – Aggregated Data 2017.  

 

To understand the role that the food banking systems have in each country, the dollar 

value per poor person of food distributed by food banks was compared with the dollar value per 

poor person of government programs supporting people with low-incomes. The results are 

                                                      
7 Figure 2.3 does not include data on government expenditure on health care, unemployment or pensions.  
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shown in Table 2.28. The poverty rate after taxes and transfers, with a poverty line of 50% of the 

median income in each country was used to calculate the amounts in the Table. Consequently, 

the nominal amount of food bank spending and government spending on poor people cannot be 

compared between the countries because the median income (the threshold used to define 

poverty) was different in each country. Only the ratio of food bank to government spending can 

be compared between the countries.   

As can be seen from the Table, Feeding America (the American national food bank 

network) in the United States had the most significant role in supporting people with low-

incomes, as the food banks supplied support that was equivalent to over 8% of the support 

provided by the government in 2013. The food banking system in Australia made the second 

most significant contribution at 7.4% of the value of government support for poor people. 

Canada’s food banking system provided an amount of support equivalent to 1.9% of the 

contributions supplied by the government for poor people. Finally, the food banking system in 

the UK provided support equivalent to 0.13% of the support provided by the government for 

poor people in 2013. It is important to note that some of the food banking systems have grown 

significantly since 2013, especially the Trussell Trust system in the UK.  

The food banks in the United States and Australia had a significant role in supporting 

poor people in their countries in 2013. The food banking system in Canada did play a significant 

role in supporting poor people, but it was comparatively less significant than the food banking 

systems in the United States or Australia. Recalling Figure 2.3, the Canadian government spent 

the most on social programs for low-income people out of these countries. While the Canadian 

food banking system provided a significant amount of support, the Canadian government’s role 

was very significant, resulting in a comparatively smaller ratio of food bank to government 

spending on poor people.   

  

                                                      
8 It is important to understand that these are rough estimates of the amount of money spent by the food banking 

system and governments per poor person. These are likely quite different from the amounts spent in reality.  
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Table 2.2 - Comparison of Dollar Value of Food Bank Support to Government Support of Low-

Income Individuals in 2013 

Country  Category1  Amount 

Australia  $/poor person – Food Banks $55.64 

$/poor person – Government  $754.34 

% Gov Support provided by Food Banks  7.38% 

Canada  $/poor person – Food Banks $133.46 

$/poor person – Government  $6757.26 

% Gov Support provided by Food Banks  1.98% 

United 

Kingdom 

$/poor person – Food Banks $1.75 

$/poor person – Government  $1360.28 

% Gov Support provided by Food Banks  0.13% 

United 

States 

$/poor person – Food Banks $217.36 

$/poor person – Government  $2570.59 

% Gov Support provided by Food Banks  8.46% 

1Legend:  

$/poor person – Food Banks Dollar value per poor person of food distributed by food banks 

 

$/poor person – Government Dollar value per poor person of government programs supporting 

people with low-incomes 

 

% Gov Support Provided by 

Food Banks  

Value of food bank contributions per poor person expressed as a 

percent of government spending on low-income individuals 

 

Notes:  

Calculating amount of food distributed by food banks: The Trussell Trust system only reported the 

number of 3-meal packs distributed over the year, therefore it was assumed that 9 meals were included in 

the pack and that each was equivalent to 1.2 pounds (a standard cited by Feeding America). Therefore, the 

Trussell Trust amount could be under or over estimated. Measurements given in meals were converted to 

pounds using the 1.2 conversion standard cited by Feeding America.  

Number of Poor People: The poverty rates after taxes and transfers, with a poverty line of 50% of the 

median income in each country was used to calculate the number of people living in relative poverty in 

each country. The threshold varies by country because the median income is different in each country. 

This means comparison across countries is not possible.  

Value of food bank distribution per poor person: The total amount of food distributed was converted to 

pounds per poor person and then converted to dollars per poor person using $3.05/pound of food (a 

standard calculated from a $/pound bundle of goods listed by the U.S. Bureau of Labor in 2013).  

Australia: Due to availability of information, public expenditure data for Australia is for 2012 and the 

food bank data is for the period of 2012/2013.  

Time: Due to availability of data, 2013 was selected as the only viable year during which comparison 

could take place. It is noted that certain food banking systems, such as the Trussell Trust, have undergone 

expansion since this period.  

 

Sources: HungerCount, 2013; Feeding America Annual Report, 2013; Foodbank End Hunger Report 

2013; Trussell Trust “Latest Stats”, 2017; Organization for Economic Cooperation and Development. 

Statistics, Social Expenditure Data (SOCX) – Aggregated Data 2017; Organization for Economic 

Cooperation and Development. Statistics, Income Distribution Database, “Income Distribution and 

Poverty” 2017; World Bank Databank, Poverty and Equity, Poverty Headcount Ratio at $5.50/day (2011 

PPP) (% of population), 2018; US Bureau of Labour Statistics, 2013.  
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2.12 – Summary 

  This chapter developed an enhanced contextual understanding of food banking in 

developed countries by providing an overview and a comparative analysis of the history of food 

banks, their original and growth overtime and the institutional structures of social safety nets in 

Canada, the United States, the United Kingdom and Australia. The next chapter provides an 

overview of the literature investigating the drivers of food insecurity and food bank use to date 

and will position my research in this literature.   

 

  



23 

 

Chapter 3 – Literature Review of Studies Investigating 

Socioeconomic Drivers of Food Insecurity and Food Bank Use 

3.1 – Introduction  

The objective of this literature review is to motivate and position my research by 

critically assessing studies that have investigated the relationships between food insecurity 

and/or food bank use and household socioeconomic characteristics. As previously stated, various 

responses to food insecurity have evolved over time. My research focuses on the relatively new 

food bank response. Studies conducted in developing countries were not included in this review 

because of differences between developing and developed countries’ institutional structures, 

economic and political situations and the responses to food insecurity.  

The studies reviewed in this chapter are organized into two themes; studies investigating 

the relationships between food insecurity and household socioeconomic characteristics and 

studies investigating the relationships between food bank use and household socioeconomic 

characteristics. The literature has been organized into these themes because food bank use is a 

topic within the broader topic of food insecurity. Food bank users are food insecure, but not all 

food insecure people access food banks (Kirkpatrick and Tarasuk, 2009 and Loopstra and 

Tarasuk, 2012). Previous studies have found that of the food insecure population in Canada, food 

bank users tend to be more severely food insecure (Kirkpatrick and Tarasuk, 2009, Loopstra and 

Tarasuk, 2012, Loopstra and Tarasuk, 2015). While these themes share the topic of food 

insecurity, the distinctiveness of the population using food banks makes separate analysis 

beneficial.  

3.2 – Theme One: Food Insecurity and Household Socioeconomic Characteristics  

Why do certain households become food insecure while others do not? What causes food 

insecurity to be worse in certain households compared to others? These are some of the questions 

that researchers have been working towards answering by conducting studies investigating the 

socioeconomic characteristics of households and their relation to food insecurity. Some studies 

focus on a specific socioeconomic characteristic, such as changes in household income, while 

other studies analyze a range of characteristics. Common findings are summarized in Table 3.1. 

It should be noted that except for Loopstra et al. (2016) and Davis and Geiger (2017), all studies 
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in this review were conducted in either Canada or the United States. This is likely because of the 

amount of national food security data that are collected and publicly available in these countries, 

as compared to countries such as the UK, where no national food security data are collected.  

Table 3.1 - Common Findings Among the Studies Reviewed 

Theme Studies* Common Findings  

Socioeconomic 

Factors and 

their Relation 

to Food 

Insecurity 

 

Dean and Sharkey (2011), 

McIntyre et al. (2012), 

Olabiyi and McIntyre (2014) 

• Lower levels of education were associated 

with higher prevalence of food insecurity.  

Olabiyi and McIntyre (2014), 

Fletcher et al. (2009),  

St-Germain et al. (2017) 

• People receiving social assistance were 

more likely to be food insecure. 

Bernell et al. (2006),  

McIntyre et al. (2012),  

Dean and Sharkey (2011) 

• Belonging to a visible minority increased 

the likelihood of experiencing food 

insecurity.  

Bernell et al. (2006), 

St-Germain et al. (2017) 
• A member in the household with a 

disability increased the likelihood of food 

insecurity.  

Loopstra et al. (2016), 

Dean and Sharkey (2011),  

Bartfeld and Dunifon (2006), 

Bernell et al. (2006),  

Leete and Bania (2010),  

Davis and Geiger (2017),  

Loopstra and Tarasuk (2013), 

McIntyre et al. (2012), 

McIntyre et al. (2015),  

St-Germain et al. (2017) 

• Reduced levels of income increased the 

prevalence of food insecurity.   

Loopstra et al. (2016),  

Sriram and Tarasuk (2015), 

Loopstra and Tarasuk (2013), 

McIntyre et al. (2012), 

McIntyre et al. (2015), 

Olabiyi and McIntyre (2014) 

• Loss of employment increases rick of food 

insecurity.   

Li et al. (2016),  

Borjas (2004), 

Loopstra et al. (2016), 

Davis and Geiger (2017) 

• Social assistance policies that provide 

larger benefits and have more lenient 

eligibility requirements improve food 

security levels.  

Olabiyi and McIntyre (2014), 

Fletcher et al. (2009),  

King (2015),  

McIntyre et al. (2016),  

Gundersen et al. (2003) 

• Homeownership is protective against food 

insecurity.  

Bartfeld and Dunifon (2006), 

Bernell et al. (2006),  

Loopstra and Tarasuk (2013), 

Fletcher et al. (2009) 

• Higher rental costs increase the likelihood 

of food insecurity.  
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Socioeconomic 

Factors and 

their Relation 

to Food Bank 

Use 

 

• Kirkpatrick and Tarasuk 2009 

• Loopstra and Tarasuk 2012 

• Loopstra and Tarasuk 2015 

• Starkey et al. 1998 

• Tarasuk et al. 2014 

• Chhabra et al. 2014 

• Garthwaite et al. 2015 

• Food bank use was more prevalent among 

severely food insecure Canadians.  

• Welfare recipients were more likely to use 

food banks.  

• Food bank use increased as incomes 

decreased.   

• Recent immigrants were less likely to use 

food banks.   

Note: *Some of these studies considered multiple contributing factors and some studies only considered a 

single contributing factor. Studies that considered multiple contributing factors were cited more than once 

if they had multiple relevant findings. 26 studies were included in this review.  

 

At the core of modern day household food insecurity in developed nations is the issue of 

a lack of income. Many studies have found that as income decreases, the likelihood and severity 

of food insecurity worsens (Dean and Sharkey, 2011, Bartfeld and Dunifon, 2006, Bernell et al., 

2006, Loopstra and Tarasuk, 2013, McIntyre et al., 2012, Leete and Bania, 2010, St-Germain et 

al., 2017). The results of Leete and Bania (2010) stood out because they found that among 

American households, positive income shocks had no impact on food insecurity, but negative 

income shocks tended to significantly increase the likelihood of food insecurity. This finding is 

interesting because it implies that a decrease in income makes food insecurity more prevalent, 

but an increase in income does not make food insecurity less prevalent, as would be expected if 

income had a simple inverse relationship with the prevalence of food insecurity. Levels of 

household debt were not investigated in this study and therefore, could possibly be the reason for 

this finding.  

Studies that investigated the impact of employment on food insecurity found that 

employed individuals were less likely to be food insecure, and that loss of employment worsened 

food insecurity (Loopstra and Tarasuk, 2013, Sriram and Tarasuk, 2015, McIntyre et al., 2015). 

Employment implies that the household has a steady source of income and may also benefit from 

health insurance or easier access to credit. Olabiyi and McIntyre (2014), St-Germain et al. 

(2017), Tarasuk et al. (2014), Loopstra and Tarasuk (2013) and Li et al. (2016) found that a 

household receiving government social assistance was more likely to be food insecure. 

Households receiving government social transfers have income and financial assets below a 

certain threshold, separating them from general low-income households, which results in 

increased prevalence of food insecurity. Numerous studies investigated variation in social 

assistance policies across countries and how the prevalence of food insecurity varied (Davis and 
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Geiger, 2017, Li et al., 2016, Borjas, 2004 and Loopstra et al., 2016). Social assistance policies 

that provided larger benefits or had more lenient eligibility requirements have been found to 

improve food security status. This implies that social assistance policies that provide larger 

monetary transfers or make these monetary transfers available to a wider group of people are 

more likely to decrease the prevalence of food insecurity.  

Dean and Sharkey (2011), McIntyre et al. (2012) and Olabiyi and McIntyre (2014) found 

that lower levels of education were associated with more prevalent food insecurity. Lower levels 

of education can prevent the possibility of earning income beyond a certain level and thereby 

lead to food insecurity. Housing has been a factor of significant interest among researchers. 

Many studies have found that homeowners are less likely to experience food insecurity than 

renters (Olabiyi and McIntyre, 2014, McIntyre et al. 2016, St-Germain et al., 2017, King, 2015 

and Gundersen et al., 2003). Although the specific reasons for this have yet to be identified, it is 

thought that homeownership implies a household may have higher levels of income, larger 

financial assets or easier access to credit than a household renting their dwelling. Fletcher et al. 

(2009), Bartfeld and Dunifon (2006) and Bernell et al. (2006) found that areas with higher rental 

rates were more likely to experience food insecurity. Areas with higher rental rates have higher 

costs of living, thereby increasing the likelihood of food insecurity.  

St-Germain et al. (2017) found that households with a disabled member had a higher 

likelihood of being food insecure. People who are disabled may not be able to earn income 

which can reduce the income per capita in a household. Dean and Sharkey (2011), Bernell et al., 

(2006) and McIntyre et al. (2012) found that belonging to a visible minority in Canada or the 

United States increased the likelihood of food insecurity. This may be the result of recent 

immigration, facing discrimination in the workplace, or being affected by generational 

oppression. The intricacies of this relationship have yet to be unraveled. In summary, gaps in this 

literature include the role of debt in driving food insecurity, the reason(s) why homeowners are 

less likely to food insecure and the reason(s) being a visible minority or being a recipient of 

social assistance increases the likelihood of food insecurity. There is also a lack of variation in 

the measurement of food insecurity between studies, with the current method having 

unaddressed limitations. This will be discussed further in section 3.4.  

 



27 

 

3.3 – Theme Two: Food Bank Use and Household Socioeconomic Characteristics  

Food banks are one of many responses to the issue of food insecurity in the developed 

world. Food banks are a unique response in that they combine community and industry support 

to address this issue. As previously stated, not all food insecure people use food banks, but 

people who use food banks are food insecure (Kirkpatrick and Tarasuk, 2009). A handful of 

researchers have sought to understand the relationships between households that use food banks 

and their socioeconomic characteristics to work towards an understanding of what drives food 

bank use. The common findings of these studies are summarized in Table 3.1. Chhabra et al. 

(2014) studied the relationship between food insecurity and levels of familial support (called 

social support) among food bank users in Cincinnati, Ohio. Fifty-three hour-long interviews were 

conducted with users of a Cincinnati food bank to capture their level of food insecurity and 

social support. Pearson’s correlation coefficient tested for correlation between food insecurity 

and levels of social support, but the results were insignificant. This, according to the authors, 

indicated that high levels of familial support are not needed to reduce food bank use.  

Two other studies conducted by Starkey et al. (1998) and Garthwaite et al. (2015) 

surveyed food bank users at locations in Montreal and England respectively and compiled lists of 

common characteristics of these individuals. While these findings provided further context, these 

results are location specific and do not apply to food bank users as a group. 

Loopstra and Tarasuk (2015) conducted a study to investigate whether food bank users 

were representative of the food insecure population by comparing the socioeconomic 

characteristics of households that were food insecure with those who used food banks in Canada. 

The authors compared summary statistics from the 2007-2011 Canadian Community Health 

Survey with the 2007-2011 annual reports from Food Banks Canada, concluding that food bank 

users have characteristics that are unique from those of food insecure households. However, this 

result requires further investigation because the summary statistics failed to provide substantive 

evidence to support this finding.  

 Tarasuk et al. (2014) explored the roles of food banks and public assistance in Canada to 

better understand the implications one has on the other. The authors used summary statistics 

from the 2011-2012 Canadian Community Health Survey and Food Banks Canada reports to 
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argue that governments are reducing social assistance benefits and availability because of the 

support offered by food banks. This argument was not supported by the evidence put forward.  

Kirkpatrick and Tarasuk (2009) is one of two studies that are highly relevant to this 

research. The purpose of this study was to understand the characteristics of food insecure 

households and how food insecurity was dealt with. Four-hundred and eighty-four low-income 

families with children, living in rental housing in one of twelve high-poverty census tracts in 

Toronto were surveyed between November 2005 and January 2007. Respondents were asked if 

the household had visited a food bank in the last 12 months, with these responses being grouped 

into categories. The authors found that 1 in 5 families used a food bank, with moderately food 

insecure families having 2 times higher odds and severely food insecure families have 6 times 

higher odds of accessing a food bank than food secure families. Logistic regression was used to 

analyze the relationship between frequency of food bank use in the past 12 months and 

socioeconomic characteristics. Households with higher odds of using a food bank were receiving 

social assistance, had less than a high school education or had lower levels of income. These 

results are consistent with the findings of related studies from the first theme on food insecurity. 

Recent immigration decreased the odds of food bank use, possibly due to lack of knowledge 

about food banks or cultural values making acceptance of charity inappropriate; but the exact 

reasons for this finding have yet to be identified. Distance to the nearest food bank did not have a 

significant relationship with the frequency of food bank use. This is revealing as it may be 

evidence of client’s desperation to access the food banks.  

A follow-up study was completed by Loopstra and Tarasuk (2012) to understand the 

factors associated with use and non-use of food banks among food insecure households in 

Toronto. A second survey was carried out one year after the baseline survey conducted by 

Kirkpatrick and Tarasuk (2009). Three-hundred and seventy-one families (or 76%) participated 

in the follow-up survey. These survey questions delved further into a household’s food bank use, 

asking respondents why food banks had not been accessed if no use was reported. Logistic 

regression was applied to analyze the relationships between the decision or ability to use food 

banks and household socioeconomic factors. The dependent variable was a dichotomous variable 

indicating whether a food bank had been accessed in the past 12 months. Frequency of use was 

not considered. Eighty-four families reported use of food banks in the past 12 months, with 54 
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families reporting use at 6 times or fewer. Findings included higher odds of using a food bank 

the more food insecure a household. Lower incomes, receiving social assistance and lower levels 

of education increased the odds of using a food bank while being a recent immigrant reduced the 

odds of food bank use. These were consistent with the findings of Kirkpatrick and Tarasuk 

(2009).   

There are many gaps in the literature on the drivers of food bank use. Many 

socioeconomic characteristics, such as Indigenous status, debt level and health issues have yet to 

be investigated for their effect on food bank use. Further research on the factors that have been 

investigated is required as these relationships are not well understood. For instance, the reasons 

for recent immigrants not using food banks is unknown. There is a lack of understanding 

regarding the difference between people in the food insecure population who use and do not use 

food banks. The relationship between the role of food banks and social assistance policy in 

Canada is also not well understood.  

3.4 - A Synthesis of Studies Investigating Food Insecurity or Food Bank use and 

Socioeconomic Factors 

The studies in this review have begun to unravel the intricacies of the relationships 

between household socioeconomic factors and food insecurity. Most of these studies contributed 

to the literature by identifying or confirming the direction of the relationships between certain 

socioeconomic characteristics and food insecurity or food bank use. But there is plethora of 

detail in these relationships that has yet to be delved into.  

Before areas for future research are to be discussed, it needs to be noted that 

socioeconomic characteristics found to have a significant relationship to food insecurity or food 

bank use have a direct or indirect impact on income. Employment and social assistance transfers 

are sources of income. Variables such as age, gender, level of education, immigration status, or 

race can all impact the type of employment an individual can secure. Households with children, a 

disabled family member, or health problems all face increased costs which reduce their 

disposable income. A household’s ability to purchase a home is based on their level of income 

and financial assets. This is not to say that income is the only factor of importance to this issue or 

that income transfers alone will solve this problem. However, understanding the connections 

between these factors is important for understanding the implications of this research.  
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Numerous studies reviewed so far have investigated the relationship between income 

level and food insecurity or food bank use. But levels of household debt have yet to be 

investigated for their impact on a household’s food security status. Following Leete and Bania 

(2010) finding that positive income shocks had no impact on food security status, researching the 

role of debt in determining food security status is important as the lack of improvement in food 

security status could be because the additional income was put toward debt repayment instead of 

the purchase of food. Numerous studies found homeownership reduced the incidence of food 

insecurity when compared to renter households. Homeownership implies the household’s 

underlying characteristics are different from household’s that are renting, but these underlying 

differences have yet to be identified and explored. Dean and Sharkey (2011), Bernell et al., 

(2006) and McIntyre et al. (2012) found that visible minorities are more likely to be food 

insecure. However, further research is needed to understand what characteristics associated with 

visible minorities cause the increased risk of food insecurity. Lower levels of education were 

associated with higher likelihood of food insecurity and food bank use. It would be revealing to 

investigate whether the risk of food insecurity varies across different areas of study. Numerous 

studies found that households receiving social assistance had a higher prevalence of food 

insecurity and were more likely to use food banks. There is speculation that families living on 

social assistance are a distinct group because they have less income and financial resources, but 

further research is required to determine if this is, in fact, true.  

Over half of the studies investigating food insecurity used some form of logistic 

regression9. Logistic regression is a statistical technique used to investigate the relationships 

between a categorical variable of interest and other explanatory variables. This technique is 

likely often used in studies investigating the causes of food insecurity because of the categorical 

nature of the standard measurement of household food security status from the Household Food 

Security Status Module (HFSSM) used in Canada and the United States. This measurement is 

based on survey data, which raises concerns regarding response bias. Response bias is when the 

responses collected from a survey are not accurate because the respondent did not answer the 

question honestly or misunderstood the question. While the HFSSM records different food 

security statuses, information is lost when households are grouped into categories. Some of the 

                                                      
9Refer to Appendix 1 for more information.  
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questions included in the HFSSM survey may lead to the incorrect categorization of a household 

as food insecure. For instance, a household may worry about accessing food not because of food 

insecurity, but because they worry about everything. No other measure of food security status is 

widely used in the literature therefore, the accuracy and reliability of the HFSSM’s measure is 

unknown. There is no mechanism in place to rectify the responses and cross-validate the data 

obtained through the HFSSM surveys.  

The literature focused on the relationship between food bank use and household 

socioeconomic characteristics is much smaller and less developed than that on food insecurity. 

There are many gaps in this literature. Further investigation into the differences between those in 

the food insecure population who do and do not use food banks is required. As previously 

explained, Loopstra and Tarasuk (2015) determined that food bank users have characteristics that 

are unique from those of food insecure households through the comparison of summary statistics. 

However, this comparison failed to provide substantive evidence to support this finding. Testing 

the differences observed in the summary statistics for statistical significance could improve the 

rigour of this study. Using difference-in-difference regression analysis to compare food insecure 

households who did and did not use food banks would be useful to further understand the 

differences between these groups.  

 Another area that would benefit from further research is the relationship between the role 

of food banks and social assistance in Canada. Tarasuk et al. (2014) used summary statistics to 

argue that governments reductions in social assistance benefits and availability were due to the 

support offered by food banks. The analysis of the summary statistics did not provide substantive 

evidence to support this argument. Analysis of provincial per caput food bank spending and 

provincial per caput government spending on social assistance would be more useful.  

 Kirkpatrick and Tarasuk (2009) and Loopstra and Tarasuk (2012) are the only studies 

that have investigated the underlying causes of food bank use. The characteristics that were 

investigated in these studies were food security status, income level, single parent status, receipt 

of welfare, education level, immigration status, distance to the food bank and the presence of 

children. Both studies applied a nutrition perspective, both were conducted in Toronto using 

small samples sizes (no more than 104 households reported food bank use) that covered short 

periods.  
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Considering this area is relatively new, a plethora of questions remain unanswered. Some 

of the questions this research strove to explore include: Do people with health issues use food 

banks more? Does Indigenous status have an impact on the level of food bank use? Do people 

use food banks more if they are living in subsidized housing? Is food bank use more prevalent in 

different parts of Toronto? Does relative income have a different relationship with food bank use 

than nominal income? Were food bank users impacted by the 2008 recession? Do households 

with more members use food banks more? Are household’s receiving government benefits more 

likely to use food banks? The gap in this literature that my research has begun to fill is the 

examination of relationships between food bank use and previously unexplored socioeconomic 

characteristics that include disability status, Indigenous status, household size and relative 

income. My research also contributed to the literature by conducting a comparative analysis of 

the history of food banks across countries, developing an original economic conceptual 

framework to guide the empirical analysis and by confirming the results of previous studies. The 

data analyzed came from the Toronto Daily Bread Food Bank. Two samples containing 

socioeconomic information on clients were provided, one covering 2006 to 2016 and the other 

Sept 2016-2017. Both contained more than 10,000 observations each. Table 3.2 summarizes gaps 

in the literature which my research has sought to address.  

3.5 – Summary  

 This chapter summarized the contributions made by studies investigating the causes of 

food insecurity and food bank use and identified the existing gaps in this literature. It was 

explained that my research sought to contribute to the literature by addressing the lack of 

investigation of the relationships between food bank use and various socioeconomic 

characteristics such as disability status and household size. The following chapter will present 

the conceptual framework that will be used to analyze the relationships between households 

using food banks and their socioeconomic characteristics.
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Table 3.2 - Gaps in the Literature Analyzing Causes of Household Food Bank Use and How My 

Research Addresses these Gaps 

Work to Date  Gap in the Literature  How My Research Addresses 

This 

Separate studies have discussed 

the history of food banking in 

individual countries.  

Lack of comparative 

background history of 

food banking across 

countries  

Comparative background analysis 

of food banking in Canada, the 

US, Australia and the UK 

 

Kirkpatrick and Tarasuk (2009) 

used a sample of 484 

households (104 of which used 

food banks) and Loopstra and 

Tarasuk (2012) used a sample of 

371 (84 of which used food 

banks) 

Non-representative 

samples of food bank 

users  

The Link2Feed dataset recorded 

the food bank use of 29,515 

individuals in Toronto; the Who’s 

Hungry dataset surveyed around 

11,500 people about their food 

bank use  

Kirkpatrick and Tarasuk (2009) 

dataset was a cross-section of 

one point in time; Loopstra and 

Tarasuk (2012) conducted a 

follow-up meaning their cross-

section covered a household 

over two points in time  

Data covers a short time 

period  

The Link2Feed dataset is cross-

sectional covering Sept. 2016 to 

Sept. 2017; the Who’s Hungry 

dataset is cross-sectional time 

series from 2006 to 2016 

Kirkpatrick and Tarasuk (2009) 

and Loopstra and Tarasuk 

(2012) did not use an analytical 

framework of food bank use to 

guide their empirical work  

Lack of analytical 

framework  

An analytical framework of 

household food bank use is 

developed in Chapter 4  

Characterisitcs investigated by 

Kirkpatrick and Tarasuk (2009) 

and Loopstra and Tarasuk 

(2012) include food security 

status, income level, single 

parent status, receipt of welfare, 

education level, immigration 

status, distance to the food bank 

and the presence of children.  

Many characteristics 

have yet to be 

investigated  

Socioeconomic characteristics my 

research investigated the impact 

of which had not been previously 

explored include Indigenous 

status, disability status, subsidized 

housing status, employment 

status, household size, mean rent, 

area of residence, and relative 

income. The impact of the 

unemployment rate and the 2008 

recession.  

Kirkpatrick and Tarasuk (2009) 

and Loopstra and Tarasuk 

(2012) measured frequency of 

food bank use in categories  

Dependent variable is 

categorical   

The dependent variables used 

either reported the specific 

number of visits to the food or the 

number of months of regular food 

bank use.  
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Chapter 4  – Conceptual Framework 

4.1 – Introduction  

 The gap in the literature that this research is filling is the investigation of relationships 

between food bank use and socioeconomic characteristics that were previously unexplored. To 

guide the empirical investigation, this chapter presents a conceptual framework of a household’s 

choice of whether to use a food bank or not when they are perceived to be food insecure. 

4.2 – The Framework  

As this research focuses on the influence of a household’s socioeconomic characteristics 

on its decision of whether to use a food bank, those features appear prominently in the 

conceptual framework. A household may, initially, be able to afford its necessities. A change in 

its economic, health or other circumstances can negatively impact the household income and 

make them economically vulnerable. For example, if someone in the household becomes 

disabled, or one of the breadwinners experiences a job loss, the socioeconomic conditions of the 

household change quickly. A household that experiences such a change in circumstances can no 

longer afford its necessities. The household considers using a food bank to help cope with the 

inadequate level of income. Will the household decide to go to the food bank? How will 

household’s decisions to go to the food bank differ as socioeconomic characteristics differ? The 

analytical framework developed in this chapter attempts to shed light on these issues.  

Consider household i, that is facing financial difficulty, and is considering using a food 

bank to reduce spending on food. The household is currently in period t. The food received at the 

food bank is assumed to be homogenous with the food purchased from the grocery store10. Prices 

are assumed to be time invariant. I also assume that the household can only make one trip to the 

food bank during a time-period, beginning in period t. It is also assumed that the quantity of food 

received from the food bank is a fixed amount per person and does not change over time.  

  

                                                      
10 This is a simplifying assumption because the choice of products at the grocery store provides enhanced utility 

over the food bank. 
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4.2.1 – Scenario 1: No Food Bank Use 

If household i does not use the food bank, their utility function in time-period t can be 

represented as:  

 𝑈𝑖𝑡
0 = 𝑓(𝑋𝑁𝑖𝑡

0 , 𝑋𝐹𝑖𝑡
0 ; 𝒄𝒊𝒕) (4.1) 

Where utility is a function of  

𝑋𝑁𝑖𝑡
0  is the quantity of the numeraire11 good purchased with no food bank use by 

household i in period t, 

𝑋𝐹𝑖𝑡
0  is the quantity of food purchased with no food bank use by household i in period t, 

𝒄𝒊𝒕 is a vector of household i’s socioeconomic characteristics in period t.  

The socioeconomic variables contained in this vector could include age, gender, marital status, 

level of education, primary income source, household size, household composition, immigration 

status, Indigenous status, subsidized housing status, disability status, rent costs, debt level, access 

to transportation, etc. 

The budget constraint of household i in period t is represented as:  

 𝑃𝐹𝑋𝐹𝑖𝑡
0 + 𝑋𝑁𝑖𝑡

0 = 𝑉𝑖𝑡 + 𝑤𝑖𝑡(𝑇𝑇𝑖𝑡 − 𝑇𝐿𝑖𝑡 − 𝑇𝐺𝑖𝑡) (4.2) 

Where  

𝑃𝐹 is the price of food, assumed to be constant for all time periods, 

𝑉𝑖𝑡 is the non-wage income of household i in period t, 

𝑤𝑖𝑡 is household i’s wage rate in period t,   

𝑇𝑇𝑖𝑡 is the total time available to household i in period t,  

𝑇𝐿𝑖𝑡 is the amount of leisure time available to household i in period t,  

𝑇𝐺𝑖𝑡 is the time spent shopping at the grocery store by household i in period t. 

                                                      
11 The numeraire good includes all goods other than food that the household purchases and consumes. This includes 

rent. By definition, the price of the numeraire good is 1.  
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This is a constrained optimization problem, where the utility function and budget constraint can 

be used to form the Lagrangian function as in equation (4.3). The choice variables are 𝑋𝑁𝑖𝑡
0  and 

𝑋𝐹𝑖𝑡
0 . 

 𝐿 = 𝑓(𝑋𝑁𝑖𝑡
0 , 𝑋𝐹𝑖𝑡

0 ; 𝒄𝒊𝒕) − 𝜆(𝑃𝐹𝑋𝐹𝑖𝑡
0 + 𝑋𝑁𝑖𝑡

0 − 𝑉𝑖𝑡 − 𝑤𝑖𝑡(𝑇𝑇𝑖𝑡 − 𝑇𝐿𝑖𝑡 − 𝑇𝐺𝑖𝑡)) (4.3) 

The first order conditions are:  

 
𝛿𝐿

𝛿𝑋𝑁𝑖𝑡
0 =

𝛿𝑓

𝛿𝑋𝑁𝑖𝑡
0 − 𝜆 = 0 (4.4) 

 

 
𝛿𝐿

𝛿𝑋𝐹𝑖𝑡
0 =

𝛿𝑓

𝛿𝑋𝐹𝑖𝑡
0 − 𝜆𝑃𝐹 = 0 (4.5) 

 

 
𝛿𝐿

𝛿𝜆
= −𝑃𝐹𝑋𝐹𝑖𝑡

0 − 𝑋𝑁𝑖𝑡
0 + 𝑉𝑖𝑡 + 𝑤𝑖𝑡(𝑇𝑇𝑖𝑡 − 𝑇𝐿𝑖𝑡 − 𝑇𝐺𝑖𝑡) = 0 (4.6) 

Dividing the first order conditions of 𝑋𝑁𝑖𝑡
0  and 𝑋𝐹𝑖𝑡

0  by each other results in equation 4.7 where 

the budget line and the indifference curve are tangent to each other.  

 

𝛿𝑓
𝛿𝑋𝑁𝑖𝑡

0⁄

𝛿𝑓
𝛿𝑋𝐹𝑖𝑡

0⁄
=

1

𝑃𝐹
 (4.7) 

The left side of equation 4.7 is the marginal utility of the quantity of the numeraire good divided 

by the marginal utility of the quantity of food. This fraction is the marginal rate of substitution 

between the quantity of the numeraire good and the quantity of food, which is the slope of the 

respective indifference curve. This is equal to the right side, which is the price ratio or the slope 

of the budget line.  

The tangent condition is substituted into the first order condition of the Lagrangian 

multiplier, which constrains the tangency to the household’s specific budget line. From that 

point, the maximized values of the choice variables can be solved for. The optimized values of 

the choice values, which are also known as Marshallian demand functions, are shown in equation 

4.8 and 4.9. These demand functions have prices, income and a set of socioeconomic 

characteristics as arguments.  
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 𝑋𝑁𝑖𝑡
0∗ = 𝑔1(𝑃𝐹, 𝐼𝑛𝑐𝑜𝑚𝑒; 𝒄𝒊𝒕) (4.8) 

 

 𝑋𝐹𝑖𝑡
0∗ = 𝑔2(𝑃𝐹 , 𝐼𝑛𝑐𝑜𝑚𝑒; 𝒄𝒊𝒕 ) (4.9) 

Inserting the optimized values of the choice variables into the utility function creates the indirect 

utility function associated with no food bank use, which is:  

 𝑈𝑖𝑡
0∗ = 𝑓(𝑋𝑁𝑖𝑡

0∗ , 𝑋𝐹𝑖𝑡
0∗ ) (4.10) 

 

4.2.2 – Scenario 2: Food Bank Use  

The household may decide to use a food bank to supplement their income and help 

address their needs. If household i decides to visit a food bank in period t, their utility function 

can be represented as:  

 𝑈𝑖𝑡
1 = 𝑓(𝑋𝑁𝑖𝑡

1 , 𝑋𝐹𝑖𝑡
1 ; 𝒄𝒊𝒕) (4.11) 

Where  

𝑋𝑁𝑖𝑡
1  is the quantity of the numeraire good purchased by household i in period t with food 

bank use, 

𝑋𝐹𝑖𝑡
1  is the quantity of food purchased by household i in period t with food bank use. 

Assume that upon visiting the food bank, instead of receiving food, the household receives a 

cash equivalent transfer12. The budget constraint of household i in period t is represented as:  

 𝑃𝐹𝑋𝐹𝑖𝑡
1 + 𝑋𝑁𝑖𝑡

1 = 𝑉1𝑖𝑡 + 𝑉2𝑖𝑡 + 𝑤𝑖𝑡(𝑇𝑇𝑖𝑡 − 𝑇𝐿𝑖𝑡 − 𝑇𝐵𝑖𝑡 − 𝑇𝐺𝑖𝑡) (4.12) 

Where  

𝑉1𝑖𝑡 is the cash equivalent transfer received from the food bank by household i in period t, 

𝑉2𝑖𝑡 is the non-wage income received from other sources by household i in period t, 

𝑇𝐵𝑖𝑡 is the time spent on a trip to the food bank by household i in period t. 

                                                      
12 The cash value of the food from the food bank is not explicitly determined as the purpose of this chapter is to 

develop a framework to analyze the household’s decision to use the food bank.  
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This is a constrained optimization problem, where the utility function and budget constraint can 

be used to form the Lagrangian function as in equation (4.13). The choice variables are 𝑋𝑁𝑖𝑡
1  and 

𝑋𝐹𝑖𝑡
1 . 

 
𝐿 = 𝑓(𝑋𝑁𝑖𝑡

1 , 𝑋𝐹𝑖𝑡
1 ; 𝒄𝒊𝒕) − 𝜆(𝑃𝐹𝑋𝐹𝑖𝑡

1 + 𝑋𝑁𝑖𝑡 − 𝑉1𝑖𝑡 − 𝑉2𝑖𝑡 − 𝑤𝑖𝑡(𝑇𝑇𝑖𝑡 − 𝑇𝐿𝑖𝑡

− 𝑇𝐵𝑖𝑡 − 𝑇𝐺𝑖𝑡)) 
(4.13) 

The first order conditions are:  

 
𝛿𝐿

𝛿𝑋𝑁𝑖𝑡
1 =

𝛿𝑓

𝛿𝑋𝑁𝑖𝑡
1 − 𝜆 = 0 (4.14) 

 
𝛿𝐿

𝛿𝑋𝐹𝑖𝑡
1 =

𝛿𝑓

𝛿𝑋𝐹𝑖𝑡
1 − 𝜆𝑃𝐹 = 0 (4.15) 

 
𝛿𝐿

𝛿𝜆
= −𝑃𝐹𝑋𝐹𝑖𝑡

1 − 𝑋𝑁𝑖𝑡
1 + 𝑉1𝑖𝑡 + 𝑉2𝑖𝑡 + 𝑤𝑖𝑡(𝑇𝑇𝑖𝑡 − 𝑇𝐿𝑖𝑡 − 𝑇𝐵𝑖𝑡 − 𝑇𝐺𝑖𝑡) = 0 (4.16) 

Dividing the first order conditions of 𝑋𝐹𝑖𝑡
1  and 𝑋𝑁𝑖𝑡

1  by each other results in equation 4.17 where 

the budget line and the indifference curve are tangent to each other.  

 

𝛿𝑓
𝛿𝑋𝑁𝑖𝑡

1⁄

𝛿𝑓
𝛿𝑋𝐹𝑖𝑡

1⁄
=

1

𝑃𝐹
 (4.17) 

The left side of equation 4.17 is the marginal utility of the quantity of the numeraire good 

divided by the marginal utility of the quantity of food. This fraction is the marginal rate of 

substitution between the quantity of the numeraire good and the quantity of food, which is the 

slope of the respective indifference curve. This is equal to the right side, which is the price ratio 

or the slope of the budget line.  

The tangent condition is substituted into the first order condition of the Lagrangian 

multiplier, which constrains the tangency to the household’s specific budget line. From that 

point, the maximized values of the choice variables can be solved for and are shown in equation 

4.18 and 4.19. These demand functions have prices, income and a set of socioeconomic 

characteristics as arguments.  

 𝑋𝑁𝑖𝑡
∗1 = ℎ1(𝑃𝐹, 𝐼𝑛𝑐𝑜𝑚𝑒; 𝒄𝒊𝒕) (4.18) 
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 𝑋𝐹𝑖𝑡
∗1 = ℎ2(𝑃𝐹 , 𝐼𝑛𝑐𝑜𝑚𝑒; 𝒄𝒊𝒕 ) (4.19) 

 

Inserting the optimized values of the choice variables into the utility function creates the indirect 

utility function, which is:  

 𝑈𝑖𝑡
1∗ = 𝑓(𝑋𝑁𝑖𝑡

∗1 , 𝑋𝐹𝑖𝑡
∗1 ) (4.20) 

When does a household visit the food bank? A household decides to use a food bank when the 

level of utility associated with food bank use is greater than the level of utility associated with no 

food bank use13. This can be expressed as:  

 𝑈𝑖𝑡
1∗ >  𝑈𝑖𝑡

0∗ (4.21) 

   

4.2.3 - Scenario 3: Food Bank Use Considering Stigma  

Upon visiting the food bank, some households may feel embarrassed that they need to 

use charity to make ends meet or they may feel judged by their peers. Therefore, there is a level 

of stigma associated with food bank use. This stigma can result in a level of disutility being 

associated with food bank use. This will be considered in this section.  

If household i decides to visit a food bank in period t, their utility function can be 

represented as:  

 𝑈𝑖𝑡
2 = (1 −

𝛿𝑖𝑡

𝑛𝑖𝑡
) 𝑓(𝑋𝑁𝑖𝑡

2 , 𝑋𝐹𝑖𝑡
2 ; 𝒄𝒊𝒕) (4.22) 

Where  

(1 −
𝛿𝑖𝑡

𝑛𝑖𝑡
) adjusts utility for the negative effect of stigma,  

                                                      
13 While equation 4.21 allows for ordinal comparison of the two scenarios, the value of the food bank endowment 

remains unknown with this form of comparison. The net present values of the two scenarios could be calculated and 

compared to achieve a better understanding of the value of the food bank endowment. If the net present value of 

food bank use is greater than the net present value of no food bank use, the household will visit the food bank. 

∑ (
1

1 + 𝑟
)

𝑡

𝑈𝑖𝑡
1∗

𝑇

𝑡=1

> ∑ (
1

1 + 𝑟
)

𝑡

𝑈𝑖𝑡
0∗

𝑇

𝑡=1

 

Where T is the total number of periods and r is the interest rate.  
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𝛿𝑖𝑡 is the level of disutility associated with food bank use experienced by household i. It 

takes a value between 0 and 1, non-inclusive of 114.  

𝑛𝑖𝑡 is the number of periods that household i has used a food bank, including the current 

period15.  

𝑋𝑁𝑖𝑡
2  is the quantity of the numeraire good purchased with food bank use when stigma is 

present, 

𝑋𝐹𝑖𝑡
2  is the quantity of food purchased with food bank use when stigma is present.  

Upon visiting the food bank, the household receives an amount of cash equivalent to the value of 

the food basket that they would receive. The budget constraint of household i in period t is 

represented as:  

 𝑃𝐹𝑋𝐹𝑖𝑡
2 + 𝑋𝑁𝑖𝑡

2 = 𝑉1𝑖𝑡 + 𝑉2𝑖𝑡 + 𝑤𝑖𝑡(𝑇𝑇𝑖𝑡 − 𝑇𝐿𝑖𝑡 − 𝑇𝐵𝑖𝑡 − 𝑇𝐺𝑖𝑡) (4.23) 

 

This is a constrained optimization problem and can be represented by the Lagrangian function in 

equation (4.24). The choice variables are 𝑋𝑁𝑖𝑡
2  and 𝑋𝐹𝑖𝑡

2 . 

 
𝐿 = 𝑓(𝑋𝑁𝑖𝑡

2 , 𝑋𝐹𝑖𝑡
2 ; 𝒄𝒊𝒕) − 𝜆(𝑃𝐹𝑋𝐹𝑖𝑡

1 + 𝑋𝑁𝑖𝑡 − 𝑉1𝑖𝑡 − 𝑉2𝑖𝑡 − 𝑤𝑖𝑡(𝑇𝑇𝑖𝑡 − 𝑇𝐿𝑖𝑡

− 𝑇𝐵𝑖𝑡 − 𝑇𝐺𝑖𝑡)) 
(4.24) 

The first order conditions are:  

 
𝛿𝐿

𝛿𝑋𝑁𝑖𝑡
2 =

𝛿𝑓

𝛿𝑋𝑁𝑖𝑡
2 − 𝜆 = 0 (4.25) 

 

 
𝛿𝐿

𝛿𝑋𝐹𝑖𝑡
2 =

𝛿𝑓

𝛿𝑋𝐹𝑖𝑡
2 − 𝜆𝑃𝐹 = 0 

(4.26) 

 
𝛿𝐿

𝛿𝜆
= −𝑃𝐹𝑋𝐹𝑖𝑡

2 − 𝑋𝑁𝑖𝑡
2 + 𝑉1𝑖𝑡 + 𝑉2𝑖𝑡 + 𝑤𝑖𝑡(𝑇𝑇𝑖𝑡 − 𝑇𝐿𝑖𝑡 − 𝑇𝐵𝑖𝑡 − 𝑇𝐺𝑖𝑡) = 0 (4.27) 

                                                      
14 If no disutility is experienced from food bank use, it assumes a value of 0. Otherwise this term is greater than 0.  
15 The impact of the stigma of food bank use is assumed to diminish as the number of visits to the food bank 

increases. Consequently, 
𝛿𝑖𝑡

𝑛𝑖𝑡
 is subtracted from 1 so that the resulting term adjusts the level of utility associated with 

the quantity of food received from the food bank.  
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Dividing the first order conditions of 𝑋𝐹𝑖𝑡
2  and 𝑋𝑁𝑖𝑡

2  by each other results in equation 4.28, where 

the budget line and the indifference curve are tangent to each other.  

 

𝛿𝑓
𝛿𝑋𝑁𝑖𝑡

2⁄

𝛿𝑓
𝛿𝑋𝐹𝑖𝑡

2⁄
=

1

𝑃𝐹
 (4.28) 

The left side of equation 4.28 is the marginal utility of the quantity of the numeraire good 

divided by the marginal utility of the quantity of food. This fraction is the marginal rate of 

substitution between the quantity of the numeraire good and the quantity of food, which is the 

slope of the respective indifference curve. This is equal to the right side, which is the price ratio 

or the slope of the budget line.  

The tangent condition is substituted into the first order condition of the Lagrangian 

multiplier, which constrains the tangency to the household’s specific budget line. From that 

point, the maximized values of the choice variables can be solved for and are shown in equation 

4.29 and 4.30. These demand functions have prices, income and a set of socioeconomic 

characteristics as arguments.  

 𝑋𝑁𝑖𝑡
∗2 = 𝑗1(𝑃𝐹, 𝐼𝑛𝑐𝑜𝑚𝑒; 𝒄𝒊𝒕) (4.29) 

 

 𝑋𝐹𝑖𝑡
∗2 = 𝑗2(𝑃𝐹, 𝐼𝑛𝑐𝑜𝑚𝑒; 𝒄𝒊𝒕 ) (4.30) 

 

Inserting the optimized values of the choice variables into the utility function creates the indirect 

utility function, which is:  

 𝑈𝑖𝑡
2∗ = (1 −

𝛿𝑖𝑡

𝑛𝑖𝑡
) 𝑓(𝑋𝑁𝑖𝑡

∗2 , 𝑋𝐹𝑖𝑡
∗2 ) (4.31) 

When does a household visit the food bank? A household decides to use a food bank when the 

level of stigma adjusted utility associated with food bank use is greater than the level of utility 

associated with no food bank use. This can be expressed as:  

 𝑈𝑖𝑡
2∗ >  𝑈𝑖𝑡

0∗ (4.32) 
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What if the assumption of the cash equivalent transfer is released, and real food is distributed by 

the food bank? In this case the food given by the food bank is treated as an endowment. How 

does this change the analysis? This is developed through graphical representation in the next 

section.  

4.3 – Graphical Representation of Food Bank Endowment 

Figure 4.1 illustrates the decision to use a food bank when stigma is not present. Consider 

a household that is experiencing financial difficulty and, consequently, cannot purchase all the 

food they need this period. The household is located on budget line B0, indifference curve I0 

which corresponds to utility level U0.  

To improve the situation, the household considers going to a food bank. If they visit the 

food bank, they receive an endowment of food, as the quantity of food is a fixed amount per 

person. The endowment from the food bank is represented by the orange dot and is equivalent to 

quantity XF
FB. Consequently, when the endowment is received, the budget line and indifference 

curve shift outwards to B1 and I1 respectively. However, the new budget line is truncated because 

the household cannot attain a quantity of food greater than their original quantity of food (XF
0) 

plus the quantity of food received from the food bank (XF
FB).  

The endowment of food received from the food bank allows the household to afford 

bundles that the household could not previously access. This is possible because the household 

could trade or sell some of the food received from the food bank, to increase their income and 

purchase a larger quantity of the numeraire good16. This allows the indifference curve I1 to be 

tangent anywhere along B1, instead of only being tangent to the orange dot, the endowment from 

the food bank. The household will use the food bank because the level of utility received from 

food bank use is higher than the level of utility received from no food bank use (U1 > U0). 

  

                                                      
16 It is also possible that the household stores some of the food received from the food bank and uses it in a future 

period. This would also allow the household to afford bundles that it could not previously access in a future period.  
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Figure 4.1 - Decision to Use a Food Bank (No Stigma Present)  
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Figure 4.2 illustrates the decision to use a food bank when stigma is present. Consider a 

household that is experiencing financial difficulty and, consequently, cannot purchase all the 

food they need this period. The household is subject to budget line B0, indifference curve I0 

which corresponds to utility level U0.  

Feelings of shame can accompany food bank use, resulting in a negative stigma being 

associated with food bank visits. Therefore, if the food bank is visited, stigma causes the 

household’s utility curve to shift downward. The disutility associated with stigma may be so 

large that the household decides not to visit the food bank. For instance, when the household 

visits the food bank in Figure 4.2, they receive the food endowment XF
FB, as represented by the 

orange dot. This endowment shifts the budget line and indifference curve outwards to B1 and I1. 

Again, they may sell or store some of the endowment, allowing the household to access 

quantities of the numeraire good that they could not previously. Since the household now 

experiences some disutility when they use the food bank, the utility curve shifted downward 

from U to Ustigma. The household receives utility level U1
stigma when they visit the food bank. The 

level of utility received from food bank use is now lower than the utility level associated with no 

food bank use (U1
stigma < U0). Consequently, the household chooses not to visit the food bank.  

Had no stigma been associated with food bank use, the household’s utility curve would 

not have shifted downward and they would have received utility level U1 if they had visited the 

food bank. Since utility level U1 is greater than utility level U0, the household would have visited 

the food bank if the effect of stigma was not present.  
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Figure 4.2 - Decision to Use a Food Bank Considering the Impact of Stigma  
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4.3.1 - Social/Cultural Variables  

Household size, household composition, education level, immigration status and 

indigenous status are social variables that impact how an individual view’s the world. Consider a 

single mother and her child who have refugee status in Canada and live in East York, Toronto. 

Initially they were receiving 

support from a community 

organization and were at utility 

level U0, corresponding to the 

tangency of indifference curve 

I0 and budget line B0. The 

mother has been granted a work 

permit, and therefore the 

community organization 

decreases the amount of support 

provided because it needs to 

support other refugees who do 

not have work permits. It is 

taking the mother longer than 

expected to find employment, 

and with the reduced support, 

the mother and child are having 

difficulty paying the rent. They 

are now at indifference curve I1 

and budget line B1, which 

provides utility level U1. The 

mother has connected with a 

community of people who come 

from the same country as her. 

The mother is considering visiting a food bank and decides to ask her new friends about it. When 

she asks what they think of food banks she is told only the very poor use food banks. Feeling that 

her new friends would look down on her if she used the food bank, she decides not to visit it. The 
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experience of the judgement from her friends if she used the food bank would shift her utility 

curve downward from U to U’. Food bank use would place her at indifference curve I2 and 

budget line B2, which provides the lowest level of utility, U’2. Therefore, given the negative 

stigma, she decides not to use the food bank.  

4.3.2 - Economic Variables 

Level of monthly income, income sources, rent costs, subsidized housing status and debt 

levels are all economic variables that determine the amount and variability of household income. 

Consider a household consisting 

of two parents and two children 

living in Etobicoke, Toronto. 

Only one of the parents works 

because the other parent 

struggles with health issues. 

Money can be tight, but they are 

able to get by, and are on 

indifference curve I0 and budget 

line B0, which provides utility 

level U0. The employer of the 

working parent has recently 

faced some financial trouble and 

consequently, reduces the hours 

of the working parent. With this 

cut in pay the family’s income 

decreases and their budget line 

shifts inward to B1 with their 

indifference curve shifting 

inward as well to I1. The 

household now receives utility 

level U1. At this level of 

income, the family is struggling 

to pay their rent and buy enough 
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food for everyone in the household. They decide to visit a nearby food bank to help make ends 

meet this month until the working parent can find another job to help supplement their income. 

Visiting the food bank increases the amount of food the family consumes this month and shifts 

their budget line and indifference curve outwards to B2 and I2 respectively. The family is now 

receiving a higher level of utility, U’2, which is greater than U1.  

Table 4.1 provides an explanation of the hypothesized impact certain socioeconomic 

characteristics are thought to have on a household’s decision to use a food bank. Some of these 

hypotheses were represented graphically in the previous sections.  
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Table 4.1 - Hypothesized Impact of Household Socioeconomic Characteristics on Food Bank 

Use 

Category 
Socioeconomic 

Characteristic 
Hypothesis (Ceteris Paribus) 

Social/Cultural 

Characteristics 

Household Size  • Households with more members are more likely to 

use a food bank because their income per person is 

lower.  

Number of 

Children 
• Households with children are more likely to use a 

food bank because a child increases costs to the 

household without earning additional income.  

Education 

Level  
• Individuals with lower levels of education are more 

likely to use a food bank because they have fewer 

employment opportunities.  

Immigration 

Status  
• Immigrants are less likely to use food banks due to 

lack of knowledge of the existence of food banks or 

cultural reasons for not accepting charity. 

Indigenous 

Status  
• People with Indigenous status are more likely to use 

a food bank because they have a higher likelihood of 

experiencing economic discrimination or having 

experienced generational trauma which increases 

their vulnerability.  

Health 

Characteristics  

Health Status  • An individual with health issues would be less 

likely to use a food bank than an individual without 

health issues due to possible mental or physical 

mobility challenges. 

Economic 

Characteristics 

Income Source  • Household’s consistently receiving income are less 

likely to use a food bank than households with 

inconsistent income sources because these households 

have a reliable source of support, making it easier to 

strategize to meet needs.  

Level of 

Monthly 

Income  

• Households with lower levels of income are more 

likely to use a food bank because they have fewer 

resources with which to meet their basic needs.  

Cost of Living  • Individuals living in areas with higher costs of 

living are more likely to visit a food bank because 

they have higher household costs.   

Debt Level  • Households with higher levels of debt are more 

likely to use a food bank because they have higher 

household costs.  
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4.4 – Summary 

This chapter developed a conceptual framework to produce a theoretically consistent 

understanding of a household’s decision of whether to use a food bank. Through this framework, 

hypotheses were developed regarding the impact of various socioeconomic characteristics on 

food bank use. This framework will be used to guide the empirical analysis in the following 

chapters. The next chapter, chapter 5, discusses the data used for this research and highlights key 

features of the data.  
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Chapter 5 – Food Bank Usage: Data Sources and Features 

5.1 - Introduction  

The goal of this research is to investigate the relationships between household 

socioeconomic characteristics and food bank use. Therefore, data on the socioeconomic 

characteristics of food bank clients are needed. The Toronto Daily Bread Food Bank has 

provided such data. This chapter describes the data used in the empirical analysis, highlights the 

key features of the data and outlines its’ limitations. Food insecurity and poverty in Canada are 

complex issues which have social, economic and political dimensions. As society evolves these 

dimensions weave themselves with each other more closely than before. As a result, a clear 

understanding of food insecurity, poverty issues and consequent use of food banks by clients 

remains elusive. A detailed description of the data collected and shared by the Toronto Daily 

Bread Food Bank will, hopefully, help to shed new light on this elusive goal.  

5.2 – Source of Data: Toronto Daily Bread Food Bank  

 The Toronto Daily Bread Food Bank has provided data on clients using food banks in 

their Toronto network. Located in the west end of the city of Toronto, the Toronto Daily Bread 

Food Bank has been in operation since 1983. It was founded to address growing poverty and 

hunger issues in the city. Like many food banks, its existence was meant to be temporary, but 

their services continue to be required. While the Daily Bread is a food bank itself, it also 

distributes food to nearly 200 other food banks and community food programs throughout the 

city of Toronto (Toronto Daily Bread Food Bank, 2018). The amount of food they distribute is 

significant. For instance, they delivered over 9 million pounds of food in 2016/2017 (Daily 

Bread Annual Report, 2017). In addition, the Toronto Daily Bread Food Bank refers clients to 

other supportive resources and conducts their own research on poverty (Toronto Daily Bread 

Food Bank, 2018). The food banks that are part of the Toronto Daily Bread Food Bank network 

comprise about 40% of the total number of food banks in Toronto (Toronto Daily Bread Food 

Bank, 2018)17.  

The Toronto Daily Bread Food Bank provided two data sets containing information 

regarding clients use of food banks and their socioeconomic information. The data sets span 

                                                      
17 Therefore, my analysis may not be relevant to food bank clients using food banks separate from the Toronto Daily 

Bread Food Bank network.  
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different time periods and contain different variables; therefore, analysis of both is beneficial to 

develop a good understanding of the central question of this research.  

5.2.1 - Link2Feed Dataset Description 

Over the past two years, the Toronto Daily Bread Food Bank has transitioned to an 

electronic client intake system throughout their network of food banks. This software, known as 

“Link2Feed”, tracks clients’ food bank visits and collects their demographic information. This 

information is used to determine whether applying a limit to the frequency of their food bank use 

is appropriate. The first dataset was collected from this system and will be known as the 

“Link2Feed” data. This dataset contains the socioeconomic information of the clients who 

visited the network between September 2016 to September 2017. The total number of visits 

made to the food bank network was 337,310, of which 29,515 were unique clients. After 

dropping outliers and incomplete records18, the dataset contained information for 16,836 unique 

clients and their households. A detailed description of the variables in this dataset is provided in 

Table 5.1.  

5.2.2 - Who’s Hungry Dataset Description  

The second dataset, called “Who’s Hungry”, also contains food bank clients’ 

socioeconomic information. The Toronto Daily Bread Food Bank surveyed random samples of 

clients from their network of food banks between late-February to mid-May every year from 

2006 to 2016. The eleven samples conducted during these years have been combined to create 

the Who’s Hungry dataset. The Link2Feed dataset and the Who’s Hungry dataset were collected 

from the same food bank network. The Link2Feed dataset contains information from all food 

banks in the network while only subsets of the network participated in the surveys that constitute 

the Who’s Hungry dataset. The Who’s Hungry dataset is cross-sectional time series, as the 

clients surveyed each year are likely different. The dataset originally contained 17,384 

observations (one observation contains information about one clients’ food bank use and their 

household socioeconomic characteristics), however after dropping incomplete observations and 

                                                      
18 The intake form provided clients with “undisclosed” as an option for their response. Since this response did not 

provide information that added to the analysis, such observations were dropped. Clients were also dropped if they 

reported being zero years old or over 100 years old, a total monthly income greater than $30,000, a monthly income 

per person greater than $2,000 or a relative monthly income that was $2,000 greater than the household’s low-

income threshold. These outliers comprised 0.73% of the original sample.  
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outliers the dataset had 10,594 observations19. Table 5.2 provides a description of the variables in 

the Who’s Hungry dataset.  

 

   

                                                      
19 The survey questions included the option of answering “undisclosed”. Like the Link2Feed data, clients that 

responded “undisclosed” were dropped because they provided no additional information. Clients who reported being 

older than 100, reported an unlikely length of food bank use were also dropped, or had a monthly income per person 

was over $3000. The outliers comprise 0.17% of the sample.  
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Table 5.1 - Description of Link2Feed Variables 

Link2Feed Variables Construction 

Frequency of Food Bank 

Use (Dependent Variable) 

The number of visits the client made to the food bank network. Clients were identified by their ID numbers, and the number 

of visits made between Sept. 2016 and Sept. 2017 were summed. This variable is the dependent variable of the Link2Feed 

dataset.  

Age Collected in the intake form.  

Gender; one of:  

• Female 

• Male  

Collected in the intake form. 

Marital Status; one of:  

• Single  

• Married/Common Law 

• Separated/Divorced  

• Widowed  

Collected in the intake form. 

Household Size Collected in the intake form.  

Employment Status  

• Not Employed  

• Employment Insurance 

Recipient 

• Employed  

This variable was constructed from the question “what is your primary source of income”. If the client responded that either 

full-time employment or part-time employment were their main source of income, they were identified as employed. If 

Employment Insurance was their main source of income they were identified as unemployed20. Otherwise the client is 

considered not employed. 

Social Assistance Status  

• Receiving Ontario Works   

• No Ontario Works  

This variable was constructed from the question “what is your primary source of income”. If the client reported receiving 

Ontario Works, they were identified as receiving social assistance, otherwise the client was identified as not receiving social 

assistance21. 

Total Monthly Income 

(exact dollar amount 

provided) 

The household’s total gross monthly income. Collected in the intake form  

Relative Monthly Income Constructed matching household size to the associated 2016 Statistics Canada Market Basket Measure Low Income line22. 

The household’s monthly income was subtracted from the appropriate low-income line, identifying the amount of additional 

income that the household required to obtain a modest standard of living.  

                                                      
20 EI or Employment Insurance is a federal government program that provides regular monetary benefits to individuals who have lost their job through no fault of 

their own and are able to work but are not able to find a job (Government of Canada, 2018).    
21 Ontario Works provides income support to low-income individuals living in Ontario. To receive the Ontario Works income support and/or health benefits, the 

applicant as well as other members of the household, must be willing to participate in employment assistance activities such as workshops on resume writing, job 

counselling, or participating in basic education so that the individual can find and keep a job (Ministry of Community and Social Services, 2016). 
22 The Market Basket Measure low-income line is the cost of a basket of goods and services required to achieve a modest standard of living. The basket includes 

estimated costs of qualities and quantities of food, clothing, footwear, transportation, shelter and other expenses based on a household’s size (Statistics Canada, 

2016). The Market Basket Measure was reviewed and updated in 2009/2010, with the current method (called base 2011) being used in this paper. While there are 
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Region of Residence  

• City Core 

• Inner Suburbs  

Households were grouped into categories based on their postal code, provided in the intake form. The City Core consists of 

York, East York and Old Toronto. The Inner Suburbs are made up of Etobicoke, North York and Scarborough.  

Mean Rent by Postal Code Postal codes, provided in the intake form, were cross referenced with the 2016 Canadian Census, from which average rental 

costs were collected23.  

ODSP Status  

• ODSP Recipient 

• No ODSP 

Constructed using responses to “what is your primary source of income”. Anyone household receiving income from the 

Ontario Disability Support Program was identified as having a disabled member(s); all other households were considered not 

to contain any disabled members24.  

Years of Education Collected in the intake form from the question “What is your highest level of education completed?”. The level of education 

reported was transformed into associated number of years of education.   

                                                      
two other low-income lines that are in popular use, this paper used the Market Basket Measure low-income line because it is updated annually for cost of living 

and is calculated for more specific geographic areas than the other two measures. 
23 The Toronto Daily Bread Food Bank has found that there is virtually no home ownership among their clients. Therefore, home values were not investigated. 

Unfortunately, data on rental costs was not available for some clients who had provided postal codes because Statistics Canada was reviewing parts of the 2016 

Census. 
24 ODSP stands for the Ontario Disability Support Program, which helps individuals living in Ontario with disabilities who are having difficulty covering their 

living expenses. ODSP includes two programs; income support and employment support (Ministry of Community and Social Services, 2015). To qualify for the 

ODSP program, an individual must have “a substantial mental or physical impairment that is continuous or recurrent, and is expected to last one year or more; 

and this impairment directly results in a substantial restriction in your ability to work, care for yourself or take part in community life; and the impairment, its 

duration and restrictions have been verified by an approved health care professional”(Ministry of Community and Social Services, 2015).  
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Table 5.2 - Description of Who’s Hungry Variables 

Who’s Hungry Variable Construction 

Duration of Food Bank Use 

(Dependent Variable) 

The question “Overall how long have you been regularly getting food from a food bank in the GTA/York Region?” 

was asked in the survey. The responses were reported in months. This variable is the dependent variable of the 

Who’s Hungry dataset.  

Year Refers to the year that the observation was collected in.  

Number of Participating Food Banks  The food banks in the Toronto Daily Bread’s network collecting data for the Who’s Hungry Reports changed over 

the years. This variable reports the number of food banks that participated in the data collection that year.  

Recession Impact Consists of four periods: pre-recession (2006/2007), recession (2008-2010), recession recovery (2011-2013) and 

post-recession (2014-2016).  

Age (number response) The client responding to the survey was asked to report their age.  

Gender:  

• Female 

• Male  

The client responding to the survey was asked to select their gender from the given options.   

Marital Status:  

• Single  

• Not Single 

The client responding to the survey was asked to select their marital status from the given options. The options 

provided for this question changed over the years, therefore the categories were simplified to single and not single.     

Household Size (number response) This variable was the response to the survey question “How many people share financial resources and live together 

in your home?”. 

Household Composition: 

• No Children  

• Single Parent  

• Parents  

This variable was constructed from the responses to the survey question: “What are the ages of the other people in 

your household (adults and children) and your relationship to them?”. Households with no children could consist of a 

single person, a couple or a couple and extended family.  

Employment Status  

• Not Employed  

• Employed  

This variable was constructed from the responses to the survey question “From the options you checked previously 

(they were asked to check all applicable sources of income) where does most of the income in your household come 

from?”. If the respondent chose employment, they were considered employed. If they selected EI, they were 

considered unemployed. All other respondents were considered “not employed”.  

Social Assistance Status  

• Ontario Works Recipient   

• No Ontario Works  

This variable was constructed from the responses to the survey question “From the options you checked previously 

(they were asked to check all applicable sources of income) where does most of the income in your household come 

from?”. Respondents who chose “Ontario Works” as their main source of income were considered social assistance 

recipients, otherwise the household was considered “not a social assistance recipients”.  

Monthly Income (exact dollar 

amount provided)  

 

This variable was the response to the survey question “What amount of income have you or will you receive this 

month? (amount from all sources and received by all members of the household)”.  

Relative Monthly Income Constructed by matching the year and household size to the associated 2006-2016 Statistics Canada Market Basket 

Measure low-income line. The household’s monthly income was subtracted from the Market Basket Measure 

threshold, identifying the amount of income needed by the household to achieve a modest standard of living.   
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Subsidized Housing Status: 

• Living in Subsidized Housing  

• Living in Market Rent 

This variable was based on the responses to the survey question “Do you live in subsidized housing?”. The options 

for this question changed over the years, with “the waiting list” option being added in later years.  

 

Disability Status: 

• Disabled  

• Not Disabled  

This variable was based on the responses to the survey question “Do you have a disability or health condition that is 

continuous and expected to last one year or more?”.  

Years of Education  This variable was based on the responses to the survey question “What is the highest level of education you have 

achieved?”. The level of education reported was transformed into the associated number of years of education.  

 

Citizen/Immigration Status:  

• Canadian Citizen/First Nations 

• Landed Immigrant/Permanent 

Resident 

• Refugee Claimant  

• Temporary Status (student, visitor, 

worker)  

• Other  

This variable was based on the responses to the survey question “What is your current status in Canada?”.  

Indigenous Status:  

• Indigenous  

• Not Indigenous  

This variable was based on the responses to the survey question “Are you an Indigenous person (that is North 

American Indian, Metis or Inuit)?”.  
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5.3 - Key Features of the Datasets 

The following section will discuss unique characteristics of the datasets and will also 

highlight features of the datasets that are pertinent to the empirical analysis. This and subsequent 

sections are meant to further familiarize the reader with the data.   

5.3.1 - Link2Feed Dataset 

The Link2Feed dataset, unlike the Who’s Hungry dataset, contained enough postal codes 

to construct variables based on this information. The region of residence variable categorized 

clients by their postal code. Figure 5.1 is a map of the areas of the Greater Toronto Area (GTA) 

and provides an explanation of the categories used in the region of residence variable. The city 

core and the inner suburbs are the areas of interest. Very few clients lived in the outer suburbs or 

outside of the GTA therefore, these categories were dropped from the analysis. According to the 

Toronto Daily Bread Food Bank, food bank users in the city core tend to be single people with 

disabilities, while food bank users in the inner suburbs tend to be families and are more likely to 

be immigrants. Researchers at the Toronto Daily Bread Food Bank have noticed that as 

gentrification in the city core has increased housing prices, the poor have been moving to the 

inner suburbs which are relatively more affordable, but are less walkable, have fewer services, 

and have longer commute times (Who’s Hungry Report, 2016 and 2015). The summary statistics 

of the region of residence variable, as well as the other variables included in the Link2Feed 

dataset are available in Appendix 2. While these summary statistics are detailed, only the key 

features of the data will be highlighted.  
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Figure 5.1 - Map of Regions of Toronto and the Greater Toronto Area  

  

(Photo Source: Wikitravel, 2012.) 

Notes: The categories used in my analysis include the city core and the inner suburbs. The city core consists of Old 

Toronto, York and East York. The inner suburbs consist of Etobicoke, North York and Scarborough.  

 

The number of visits the client made to the food bank network is the measure of need 

among households in the Link2Feed dataset. It is the dependent variable in the empirical 

analysis. The distribution of the number of food bank visits is shown in Figure 5.2. The 

distribution is positively skewed. Many clients used the food banks once or twice but as the 

number of food bank visits increased, there was a sharp decline in the number of clients. For 

instance, 20.2% of the sample made one visit to the food banks, 9.8% of the sample made two 

visits, 7.2% of the sample made three visits and so on. The maximum number of food bank visits 

was 94. The mean number of visits to the food banks was 12 and the variance was much larger, 

at 169, meaning this data was over-dispersed.   
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Figure 5.2 - Distribution of Client Visits to the Food Banks 

  

Given the proven significance of income level as a determinant of food insecurity in 

previous studies, special attention will be provided to the measures of income levels throughout 

this research. It was hypothesized in chapter 4 that use of food banks decreases as the 

household’s monthly income increases. Figure 5.3 is a scatter plot of number of visits to the food 

banks and total monthly income. The inverse hyperbolic sine transformation of total monthly 

household income was calculated so that the data along the x-axis would be stretched out to 

make patterns more easily identifiable25. Observing the Figure, there appears to be an upper 

threshold at 60 visits to the food banks over 13 months, as very few clients surpassed this. This is 

because the food banks usually prefer that a client does not visit the food bank more than once a 

week, although this restriction is removed if necessary. Additionally, clustering occurred 

between the x-axis value of 6 and 9. This occurred because most clients had a total monthly 

household income between $201 and $4,052. Figure 5.3 shows that clients who reported very 

                                                      
25 The inverse hyperbolic sine transformation was calculated because the natural logarithm could not be calculated 

since some clients had $0 total monthly household income. The inverse hyperbolic sine transformation is calculated 

as 𝑥 = ln (𝑦 + (𝑦2 + 1)0.5).  
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low levels of total monthly income seemed to visit the food banks a fewer number of times than 

clients who reported higher levels of total monthly income. This seems to occur to a point, and 

then the number of visits to the food banks seems to decrease as the household’s total income 

monthly increases. This unexpected relationship is not only a feature of the Link2Feed dataset, as 

will be seen in the following description of the features of the Who’s Hungry dataset. 

Figure 5.3 - Frequency of Food Bank Use Across Total Household Monthly Incomes 

 

5.3.2 - Who’s Hungry Dataset 

 Only key features of the Who’s Hungry dataset will be discussed in this section. 

Summary statistics of the variables in the Who’s Hungry dataset are provided in Appendix 3 in 

the appendix. The number of months of regular food bank use is the dependent variable of the 

Who’s Hungry dataset as it measures the household’s reliance on the food banks. The 

distribution of months of regular food bank use is shown in Figure 5.4 across various time-

periods. The impact of the 2008 recession (also known as the great recession) is of interest 

because it is hypothesized to have driven people to use food banks; therefore, the distribution of 

the months of regular food bank use was broken into four periods: pre-recession (2006/2007), 

during the recession (2008-2010), recession recovery (2011-2013) and post recession (2014-
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2016). All the distributions are positively skewed. The most common length of use was one 

month, and longer lengths of use became increasingly less common. The average duration of 

food bank use was 35.4 months in the pre-recession period, 29.7 months during the recession, 

32.3 months during the recession recovery and 35 months in the post-recession period. This was 

expected because the recession would bring new clients to the food banks who would use it until 

they recovered from the recession, which would likely be a short period; therefore, the average 

duration of food bank use would be shorter during the recession. Observing the distribution of 

the pre-recession sample, over 55% of this sample visited the food banks for one month, but the 

tail of this distribution is longer than the others. The sample of the recession period had a smaller 

percentage only using for a month, only about 40%, but the tail of the distribution was shorter 

and denser. The average duration of food bank use increased after the recession as the tails of the 

distributions lengthened again. The mean number of months of regular food bank use was 

smaller than the variance, meaning the Who’s Hungry data was also over-dispersed. Observing 

each of the distributions in Figure 5.4, there is heaping occurring in parts of the tails. This is 

likely because, especially among clients using the food banks for an extended time, the exact 

number of months of regular food bank use is unknown. Therefore, clients estimate their length 

of use by rounding to an easily reportable period. For instance, 120 months is an identifiable 

heap in each of the distributions and it corresponds to 10 years of regular food bank use.   
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Figure 5.4 - Distributions of Duration of Clients Regular Use of the Food Banks in Months 

 

Note: The y-axis is the percent of the sample during that period that used the food banks for that number 

of numbers.  

Figure 5.5 below displays how certain characteristics of food bank clients changed 

between 2006 and 2016. The annual unemployment rate in Toronto was included in the Figure to 

explore whether changes in other characteristics followed the trends in the unemployment rate. 

The other characteristics that were included in the Figure were the percentage of clients who 

were employed, the percentage of clients who were receiving Ontario Works (social assistance), 

the percentage of clients who had total monthly household incomes $1000 below their low-

income threshold and the percentage of clients who had been using the food banks for two years 

or more. Looking at the annual unemployment rate in Toronto, a spike can be observed between 

2008 and 2009, when the 2008 recession occurred. The percentage of food bank clients whose 

total monthly household incomes were more than $1000 below their low-income line seems to 
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have been responsive to the 2008 recession, with a clear peak occurring in 2009. However, this 

characteristic became more common over the following seven years. Perhaps food bank clients’ 

household incomes were harder hit by the recession and had a more difficult recovery than the 

general population. The percentage of clients who were employed decreased between 2007 and 

2009, which could have been due to the recession. None of the other characteristics seem to be 

responsive to the unemployment rate. The percentage of food bank clients who reported Ontario 

Works as their primary source of income has been decreasing since 2012. The percentage of 

clients who used the food banks regularly for two years or more increased overall between 2006 

and 2016. It looks as though this characteristic may be correlated with “more than $1000 below 

low-income line”, as both followed an increasing trend over the period.  

Figure 5.5 - Variation in Household Socioeconomic Characteristics of Food Bank Clients 

between 2006 and 2016 

 

(Source: Statistics Canada, Table 282-0135, 2018.)  

Notes: “Employed” is the percentage of clients who reported employment as their primary source of household 

income each year. “Total Monthly Household Income more than $1000 below low-income line” refers to the 

percentage of clients whose total monthly household incomes were more than $1000 below their respective low-

income threshold. “Ontario Works Recipient” is the percentage of clients who were reported receiving Ontario 

Works as their primary source of household income. “Regular food bank use for 2 years or longer” is the percentage 
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of clients who reported using the food banks regularly for 24 months or more. “Toronto Annual Unemployment 

Rate” is the annual unemployment rate in Toronto, found at Statistics Canada, Table 282-0135, 2018.  

Figure 5.6 is a scatter plot of the inverse hyperbolic sine transformation of total monthly 

household income and number of months of regular food bank use. The inverse hyperbolic sine 

transformation of total monthly household income was calculated to spread the data out along the 

x-axis to make patterns more easily identifiable26. Among clients with very low incomes, the 

duration of food bank use seems to increase as monthly household income increases. This occurs 

to a point and then duration of food bank use seems to decrease as monthly household income 

increases. There is horizontal heaping on the graph around certain lengths of regular food bank 

use. This is likely because clients completing the survey did not know the exact number of 

months that they had regularly been using the food banks; therefore, they rounded. For example, 

heaping is observed at 300 months of regular food bank use, which corresponds to exactly 25 

years. Again, the observation of a possible quadratic relationship was unexpected and will be 

investigated further in the empirical analysis.  

  

                                                      
26 The inverse hyperbolic sine transformation was calculated because the natural logarithm could not be calculated 

since some clients had $0 total monthly household income. The inverse hyperbolic sine transformation is calculated 

as 𝑥 = ln (𝑦 + (𝑦2 + 1)0.5). 
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Figure 5.6 - Duration of Regular Food Bank Use Compared with Total Monthly Household 

Income 

 

5.4 - Limitations 

The limitations of the datasets will now be discussed. An understanding of these limitations is 

important as they apply to the empirical analysis.  

5.4.1 - Link2Feed Dataset  

The Link2Feed dataset was collected from the food bank network intake process, with 

this information also being used to determine a household’s food bank use limit, if appropriate. It 

is conceivable that the client may have had incentive to overstate the desperateness of their 

situation. Employment status, social assistance status and household disability status were 

constructed from information regarding the household’s primary source of income. The multiple 

streams from which a household could be earning/receiving income were not captured. 

Household’s were identified as having a member with some sort of disability if the household’s 

primary income source was Ontario Disability Support Program. If some clients or member(s) of 

the client’s household had disabilities that were not officially recognized by the Ontario 



67 

 

Government, my variable fails to capture these people. Due to the very small proportion of 

clients who lived in the outer suburbs or outside of the GTA, investigating the impacts of living 

in these areas was beyond the ability of the Link2Feed dataset. Finally, certain postal codes 

could not be matched with a mean rent because Statistics Canada was reviewing parts of the 

2016 Canadian Census.  

5.4.2 - Who’s Hungry Dataset  

 The Who’s Hungry dataset consists of 11 random samples collected annually from 2006 

to 2016, which clients volunteered to participate in. Therefore, selection bias was likely present 

due to the physical set up of the food banks as well as the sensitivity of the information being 

collected. The survey had no influence over whether the client received food or not, 

consequently the client had incentive to downplay the seriousness of their situation to avoid 

perceived embarrassment. There was some variation in the structure of the survey questions over 

the years, specifically the questions regarding marital status, education level, primary income 

source and subsidized housing. This is another source of variation in the data set that is not 

possible to control for and may bias the data. The food banks in the Toronto Daily Bread Food 

Bank’s network participating in the Who’s Hungry survey changed every year. This is another 

limitation of this dataset because variation in participating food banks changes numerous factors, 

such as the size of the food banks operations or transportation access to the food bank. It was not 

possible to control for these changes. The number of months of regular food bank use is the 

dependent variable of the Who’s Hungry dataset, but it’s survey question provided no definition 

of “regular”. Consequently, clients likely interpreted this question differently, which likely 

caused variation in the data that was not possible to control for. Client postal codes were not 

available for a significant portion of the sample which prevented analysis of regions of residence 

or of average rent. Having reviewed the limitations of both datasets, the strengths of the datasets 

and their complementarity will now be discussed.  

5.5 - Similarities and Differences  

The datasets are different, but these differences are complimentary in nature. The 

Link2Feed dataset represents a census of Toronto Daily Bread Food Bank clients, while the 

Who’s Hungry dataset consisted of multiple random samples collected between 2006 and 2016. 

The Link2Feed dataset avoided selection bias that the Who’s Hungry dataset faced. The 
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Link2Feed dataset is recent, from September 2016 to September 2017, but covers a short period. 

The Who’s Hungry dataset made longitudinal analysis possible because it was from 2006 to 

2016. The Who’s Hungry dataset contained a wider variety of variables than the Link2Feed 

dataset such as Indigenous status, subsidized housing status, immigration/citizenship status and 

self-reported disability status. However, the Link2Feed dataset contained enough postal code 

information to construct variables such as mean rent and region of residence, while that was not 

true of the Who’s Hungry dataset. An area of weakness for one these datasets is an area of 

strength for the other, therefore their joint analysis will be beneficial.   

5.6 - Summary  

Throughout this chapter, the Link2Feed and Who’s Hungry datasets have been shown to 

have different but complimentary features. For example, the Who’s Hungry dataset captured 

food bank use between 2006 and 2016 which allowed for the incorporation of macroeconomic 

variables. This was not possible with the Link2Feed dataset since it only covered September 

2016 to September 2017. The Link2Feed dataset measured the exact number of visits the clients 

made to the food banks. Comparatively, the measure of food bank use in the Who’s Hungry 

dataset was less exact, with clients estimating the number of months they had regularly been 

using the food banks. The Who’s Hungry dataset contained variables such as Indigenous status, 

citizenship/immigration status, disability status and subsidized housing status, which the 

Link2Feed dataset did not include. However, the Link2Feed dataset contained information 

regarding client postal codes which allowed for investigation of geographic variation, which was 

not possible with the Who’s Hungry dataset. For these reasons, both datasets were empirically 

analyzed. This analysis is discussed over the next two chapters, one chapter devoted to each 

dataset. The empirical analysis of each dataset explains the empirical model and methods used 

and then reports and discusses the results of the analysis. 
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Chapter 6  – “Link2Feed” Empirical Model, Methods and Results 

6.1 – Introduction  

The hypotheses developed in the conceptual framework are tested in the empirical 

analysis of the Link2Feed data, the results of which are presented in this chapter. The structure of 

this chapter is as follows: section 6.2 develops the empirical specifications, sections 6.3 to 6.6 

explain the econometric methods, sections 6.7 to 6.7.4 present and discuss the empirical results 

related to this dataset and section 6.8 is a summary of the chapter.  

6.2 - Empirical Specifications  

What drives people to visit food banks? To try to answer this question, the relationships 

between the number of visits to the food banks from September 2016 to September 2017 and 

certain socioeconomic characteristics will be investigated. The dataset being analyzed, called 

Link2Feed, is a census of the clients who used food banks within the Toronto Daily Bread Food 

Bank network between September 2016 and September 2017. This empirical framework was 

developed following the structure of previous studies that investigated the relationship between 

food insecurity and socioeconomic characteristics27.  

As it is widely held in the literature that inadequate income to support basic needs (food 

and shelter) drives food insecurity, special attention is given to the income variable. Income can 

be measured at the household level, or on a per caput basis. Thus, different empirical 

specifications were developed and are presented in equations 6.1 to 6.3. The variables included 

in the empirical specifications are explained in Table 6.1, along with their expected signs. 

Hypotheses regarding the impacts of the socioeconomic characteristics on food bank use were 

explained in chapter 4, therefore, there is no need to provide an in-depth explanation of the 

expected signs.  

                                                      
27 Studies which the Link2Feed empirical framework referenced include Kirkpatrick and Tarasuk (2009), Loopstra 

and Tarasuk (2012), Li et al. (2016), Loopstra and Tarasuk (2013), McIntyre et al. (2012), McIntyre et al. (2015), 

Olabiyi and McIntyre (2014), McIntyre et al. (2016) and St-Germain et al. (2017) because these studies investigated 

food insecurity/food bank use and socioeconomic drivers.  



70 

 

The first empirical specification investigates the relationships between the number of 

visits to the food banks and various socioeconomic characteristics, including the household’s 

total monthly income level. The empirical model is shown below28:  

 

𝑉𝑖 =  𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑀𝑎𝑙𝑒𝑖 + 𝛽3𝐶𝑜𝑚𝑚𝑜𝑛𝐿𝑎𝑤/𝑀𝑎𝑟𝑟𝑖𝑒𝑑𝑖

+ 𝛽4𝑆𝑒𝑝𝑎𝑟𝑎𝑡𝑒𝑑/𝐷𝑖𝑣𝑜𝑟𝑐𝑒𝑑𝑖 + 𝛽5𝑊𝑖𝑑𝑜𝑤𝑒𝑑𝑖

+ 𝛽6𝑌𝑒𝑎𝑟𝑠𝑜𝑓𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽7𝐼𝑛𝑐𝑜𝑚𝑒𝑖 + 𝛽8𝐼𝑛𝑐𝑜𝑚𝑒2𝑖

+ 𝛽9𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖 + 𝛽10𝐸𝐼 + 𝛽11𝑂𝑛𝑡𝑎𝑟𝑖𝑜𝑊𝑜𝑟𝑘𝑠𝑖 + 𝛽12𝑂𝐷𝑆𝑃𝑖

+ 𝛽13𝐼𝑛𝑛𝑒𝑟𝑆𝑢𝑏𝑢𝑟𝑏𝑠𝑖 + 𝛽14𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑆𝑖𝑧𝑒𝑖 + 𝜖𝑖 

(6.1) 

 

The empirical specification in equation 6.2 investigates the household’s relative monthly income 

to capture different depths of need and how these relate to food bank use. Relative monthly 

income was the difference between the household’s total monthly income and their respective 

low-income line (based on their household size).   

 

𝑉𝑖 =  𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑀𝑎𝑙𝑒𝑖 + 𝛽3𝐶𝑜𝑚𝑚𝑜𝑛𝐿𝑎𝑤/𝑀𝑎𝑟𝑟𝑖𝑒𝑑𝑖

+ 𝛽4𝑆𝑒𝑝𝑎𝑟𝑎𝑡𝑒𝑑/𝐷𝑖𝑣𝑜𝑟𝑐𝑒𝑑𝑖 + 𝛽5𝑊𝑖𝑑𝑜𝑤𝑒𝑑𝑖

+ 𝛽6𝑌𝑒𝑎𝑟𝑠𝑜𝑓𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽7𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒𝑖

+ 𝛽8𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒2𝑖 + 𝛽9𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖 + 𝛽10𝐸𝐼
+ 𝛽11𝑂𝑛𝑡𝑎𝑟𝑖𝑜𝑊𝑜𝑟𝑘𝑠𝑖 + 𝛽12𝑂𝐷𝑆𝑃𝑖 + 𝛽13𝐼𝑛𝑛𝑒𝑟𝑆𝑢𝑏𝑢𝑟𝑏𝑠𝑖

+ 𝛽14𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑆𝑖𝑧𝑒𝑖 + 𝜖𝑖 

(6.2) 

The empirical specification in equation 6.3 investigates the impact of mean rent. The mean rent 

was investigated in a separate empirical model because rental information was only available for 

a subset of the data.  

 

𝑉𝑖 =  𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑀𝑎𝑙𝑒𝑖 + 𝛽3𝐶𝑜𝑚𝑚𝑜𝑛𝐿𝑎𝑤/𝑀𝑎𝑟𝑟𝑖𝑒𝑑𝑖

+ 𝛽4𝑆𝑒𝑝𝑎𝑟𝑎𝑡𝑒𝑑/𝐷𝑖𝑣𝑜𝑟𝑐𝑒𝑑𝑖 + 𝛽5𝑊𝑖𝑑𝑜𝑤𝑒𝑑𝑖

+ 𝛽6𝑌𝑒𝑎𝑟𝑠𝑜𝑓𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽7𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒𝑖

+ 𝛽8𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒2𝑖 + 𝛽9𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖 + 𝛽10𝐸𝐼
+ 𝛽11𝑂𝑛𝑡𝑎𝑟𝑖𝑜𝑊𝑜𝑟𝑘𝑠𝑖 + 𝛽12𝑂𝐷𝑆𝑃𝑖 + 𝛽13𝐼𝑛𝑛𝑒𝑟𝑆𝑢𝑏𝑢𝑟𝑏𝑠𝑖

+ 𝛽14𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑆𝑖𝑧𝑒𝑖 + 𝛽15𝑀𝑒𝑎𝑛𝑅𝑒𝑛𝑡𝑖 + 𝜖𝑖 

 

(6.3) 

 

  

                                                      
28 The relationship between the income measure and number of visits to the food banks was modeled using a 

quadratic functional form instead of a natural logarithm functional form because, after checking various measures of 

goodness of fit, it was determined the quadratic form was a better representation of the relationship between food 

bank use and income level.  
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Table 6.1 - Description and Expected Sign of Variables in the Empirical Models 

Type of 

Variable  

Variable Representation in 

Empirical Model 

Expected Sign 

Positive 

Integer 

Total Number of 

Visits made by client 

i to the Food Banks 

between Sept. 2016 

and Sept. 2017 as 

recorded in the Daily 

Bread’s intake 

system 

𝑉𝑖 Dependent variable, which is a count 

variable that is truncated at zero.  

Positive 

Integer 

Client Age  𝐴𝑔𝑒𝑖 𝛽1?  

Dummy Client Gender Status Base: Female = 0 𝛽2 ?  

 Male  𝑀𝑎𝑙𝑒𝑖 = 1 

Dummy Client Marital Status  Base: Single = 0 𝛽3 > 0, because married households 

have more members. 

𝛽4, 𝛽5?  
 Common law/Married  𝐶𝑜𝑚𝑚𝑜𝑛𝐿𝑎𝑤/

𝑀𝑎𝑟𝑟𝑖𝑒𝑑𝑖 = 1 

 Separated/Divorced 𝑆𝑒𝑝𝑎𝑟𝑎𝑡𝑒𝑑/
𝐷𝑖𝑣𝑜𝑟𝑐𝑒𝑑𝑖 = 1 

 Widowed 𝑊𝑖𝑑𝑜𝑤𝑒𝑑𝑖 = 1 

Positive 

Integer 

Household Size  

 
𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑆𝑖𝑧𝑒𝑖 𝛽14 > 0, because additional persons 

increase the needs of the household.   

Positive 

Integer 

Client’s Years of 

Education  
𝑌𝑒𝑎𝑟𝑠𝑜𝑓𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 𝛽6 < 0, because more years of education 

are associated with higher levels of 

income and better job opportunities, 

therefore less food bank use is expected.  

Continuous Total Monthly 

Household Income 

(eq. 6.1) 

𝐼𝑛𝑐𝑜𝑚𝑒𝑖 𝛽7 > 0,  

𝛽8 < 0, because a concave quadratic 

relationship is expected. Clients with 

very low incomes are expected to have 

very low food bank use because of a lack 

of ability to access the resource. As 

income increases, the client’s ability to 

access food bank increases. As client 

income continues to rise, need will 

decrease and after a point, food bank use 

will decrease. 

Continuous Total Monthly 

Household Income 

Squared  

(eq. 6.1) 

𝐼𝑛𝑐𝑜𝑚𝑒2𝑖 

Dummy Employment Status  Base: Not Employed 

= 0 
𝛽9, 𝛽10 < 0, because a consistent income 

source allows holds to strategize more 

effectively to meet their needs, which 

decreases need to use food banks.  
 Employed  𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖 = 1 
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 Employment Insurance 

Recipient 
𝐸𝐼𝑖 = 1 

Dummy Social Assistance 

Status 

Base: No Ontario 

Works = 0 
𝛽11 < 0, because a consistent income 

source allows holds to strategize more 

effectively to meet their needs, which 

decreases need to use food banks.  Recipient of Ontario 

Works 
𝑂𝑛𝑡𝑎𝑟𝑖𝑜𝑊𝑜𝑟𝑘𝑠𝑖 = 1 

Dummy Household ODSP 

Status  

Base: No ODSP 

Benefits = 0 
𝛽12 < 0, because a consistent income 

source allows holds to strategize more 

effectively to meet their needs, which 

decreases need to use food banks.  Recipient of Ontario 

Disability Support 

Program payments 

𝑂𝐷𝑆𝑃𝑖 = 1 

Dummy Region of Residence  Base: City Core = 0  𝛽13 > 0, because the inner suburbs are 

relatively more affordable than the city 

core of Toronto.   Inner Suburbs  𝐼𝑛𝑛𝑒𝑟𝑆𝑢𝑏𝑢𝑟𝑏𝑠𝑖 = 1 

Continuous 

 

 

Relative Monthly 

Income29   

(eq. 6.2 and 6.3) 

 

 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒𝑖 𝛽7 > 0,  

𝛽8 < 0, because a concave quadratic 

relationship is expected. Clients with 

very low incomes are expected to have 

very low food bank use because of a lack 

of ability to access the resource. As 

income increases, the client’s ability to 

access food bank increases. As client 

income continues to rise, need will 

decrease and after a point, food bank use 

will decrease. 

 

Continuous Relative Monthly 

Income Squared  

(eq. 6.2 and 6.3) 

 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒2𝑖 

Continuous Mean Rent  

(eq. 6.3) 
𝑀𝑒𝑎𝑛𝑅𝑒𝑛𝑡𝑖 𝛽15 > 0, because higher mean levels 

reduce the income available to purchase 

food.  

 

6.3 – Data Features and Econometric Issues  

There were two features of the data that the econometric method needed to accommodate. 

The first feature was that the dependent variable contains only positive integers, also known as a 

                                                      
29 Relative monthly income captures the difference between the household’s total monthly income and their 

respective low-income line. The Market Basket Measure low-income lines from Statistics Canada were used29.  The 

Market Basket Measure low-income lines vary depending on the number of members in the household. Relative 

monthly income was constructed by identifying the appropriate low-income line for the household based on their 

household size. This low-income line was then subtracted from the amount of total monthly household income that 

was reported when the client was processed in the intake system. If the household had an income below their low-

income line, their relative monthly income was negative.  
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count variable, not a continuous variable. Therefore, the standard regression analysis (OLS) 

could not be used as OLS regression assumes that the dependent variable is continuous.    

The second feature that required accommodation was that all households included in the 

dataset are users of the Toronto Daily Bread Food Bank network. Therefore, the dependent 

variable is truncated at zero. If OLS is used to perform the regression analysis, the results will be 

off because the distribution of the OLS includes the probability that a zero or negative count 

would take place. OLS is not an inappropriate method, but more appropriate methods are 

available. Therefore, OLS results are generated for comparative purposes.  

6.4 - Alternative Econometric Methods Relevant for this Analysis  

Various alternative econometric methods were explored to find a more appropriate 

method to accommodate the features of the data. The first alternative method explored was 

Poisson regression because it is commonly used with count data. While the Poisson distribution 

is better suited to represent the distribution of the number of visits made to the food banks, the 

assumption of equi-dispersion was problematic. The Poisson distribution assumes the variance 

and the mean of the dependent variable are equal, which is known as equi-dispersion.   

 𝜎2 =  𝜇 (6.4) 

Where 𝜎2 is the variance and 𝜇 is the mean of the dependent variable. The variance of the 

number of food bank visits was much larger than the mean number of food bank visits, meaning 

the data was over-dispersed and the assumption of the Poisson distribution was violated. 

Therefore, it was determined that other methods should be investigated as Poisson regression 

could not accommodate the over-dispersion in the data.  

The next method explored was negative binomial regression because it is commonly used 

for count data and it accommodates over-dispersion. The distribution of the negative binomial 

regression allows the mean of the dependent variable to be smaller than its variance. The 

negative binomial regression that was used in Stata is called the mean dispersion model and 

corresponds to Cameron and Trivedi’s NB2 variance function30 (Gutierrez, 2018), which is: 

 𝜎2 =  𝜇 + 𝛼𝜇2 (6.5) 

                                                      
30 The variance function describes the relationship assumed by the distribution between the variance and the mean of 

the dependent variable.  
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Where 𝛼 is the over-dispersion parameter of the negative binomial regression. In Poisson 

regressions, this over-dispersion parameter is equal to zero. I estimated a negative binomial 

regression and carried out a “likelihood ratio test that alpha was equal to zero”. If the test is not 

rejected, then alpha is not significantly different from zero, and the negative binomial regression 

reduces to the Poisson regression. I rejected this hypothesis, meaning the negative binomial 

regression was more appropriate than the Poisson regression.  

6.5 - Empirical Method Selection  

While the negative binomial regression addressed the counted nature of the dependent 

variable and allowed for over-dispersion, it did not accommodate the fact that the dependent 

variable is truncated at zero. The underlying probability density function of the negative 

binomial regression assumes the presence of zeros in the dependent variable, of which there were 

none in the Link2Feed dependent variable (Hilbe, 2007). Therefore, zero-truncated negative 

binomial regression was used. According to Hilbe (2007), zero-truncated negative binomial 

regression is a modified version of Cameron and Trivedi’s NB2 model31. The log-likelihood 

function of the zero-truncated negative binomial regression is32:  

 

ℒ(𝑢; 𝑦𝑖|𝑦𝑖 > 0)

=  ∑ 𝑦 ∗ ln (
𝛼 𝑒𝑥𝑝(𝑥𝑏)

1 + 𝛼 𝑒𝑥𝑝(𝑥𝑏)
) −

ln(1 + 𝛼 𝑒𝑥𝑝(𝑥𝑏))

𝛼

𝑛

𝑖=1

+ 𝑙𝑛 Γ (y +
1

α
) − ln Γ(y + 1) − ln Γ(

1

α
) − ln [1

− {1 + αexp(𝑥𝑏)}−
1
𝛼]} 

(6.6) 

Where y is the response (dependent) variable, xb is the linear predictor (the independent 

variables multiplied by the respective coefficients) and 𝛼 is the over-dispersion parameter. The 

                                                      
31 Hilbe (2007) explained that the zero-truncated negative binomial model was derived by taking the probability 

density function of the NB2 model and subtracting the probability of a zero-count occurring from one to modify the 

function. Once the probability density function was modified, the log-likelihood function was derived by isolating 

the mean and scale parameters and then taking the natural log (Hilbe, 2007). 
32This is another representation of the zero-truncated negative binomial log-likelihood function:  

ℒ(𝑢; 𝑦𝑖|𝑦𝑖 > 0) =  ∑ {𝐿𝐿𝑁𝐵 − ln [1 − {1 + αexp(𝑥𝑖𝛽)}−
1

𝛼]𝑛
𝑖=1 }. 𝐿𝐿𝑁𝐵 is the negative binomial log-likelihood 

function.  
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over-dispersion parameter is assumed to be constant (Hilbe, 2007).  The log-likelihood function 

is maximized when the values of 𝑏 make the likelihood as large as possible.   

A zero-truncated negative binomial regression was selected as the method to analyze the 

Link2Feed empirical specifications because it addressed the counted dependent variable, the 

over-dispersion and truncation of the dependent variable. The methods tested, and econometric 

issues addressed are summarized in Table 6.2.  

Table 6.2 - Summary of Econometric Issues and Methods 

Method  Positive Integer 

Dependent Variable 

Over-Dispersed 

Dependent Variable 

Dependent Variable 

Truncated at Zero 

OLS  Not Addressed  Not an Issue  Not Addressed  

Poisson  Addressed Issue   Not Addressed 

Negative Binomial  Addressed Not an Issue Not Addressed 

Zero-Truncated Negative 

Binomial 

Addressed  Not an Issue Addressed 

 

To ensure the method selected was the most appropriate, I estimated and compared the 

Akaike information criterion (AIC) and Bayesian information criterion (BIC) of the various 

regressions, where smaller values represent a better fit. The AIC and BIC of the zero-truncated 

negative binomial regressions were consistently the smallest. 

The coefficients of the zero-truncated negative binomial regressions are equal to the 

difference between the log of the expected values of the dependent variable due to a one-unit 

change in an independent variable. This can be represented as: 

 𝛽 = log(𝑢𝑥0+1) − log(𝑢𝑥0) (6.7) 

where 𝛽 is the regression coefficient of the respective independent variable,  

𝑢 is the expected value of the dependent variable, 

the subscripts of 𝑢 represent a one-unit change in the independent variable.  For easier 

interpretation, the regression results are reported as average marginal effects. The average 

marginal effect of a dummy variable is the discrete first-difference from the base category33. The 

average marginal effect of a continuous variable is the partial derivative of the dependent 

                                                      
33 This is calculated by writing out the full model, then writing out the model if the base category is equal to zero 

and then subtracting the second model from the first.   



76 

 

variable with respect to an independent variable. For continuous variables, the marginal effect 

changes with the value of the independent variable (Stata Help, no date, “margins”). Therefore, if 

the value of the continuous independent variable is not specified, the average of the marginal 

effects is reported. Throughout the chapters, graphs of the marginal effects of important 

continuous independent variables at specific values are shown to demonstrate how the marginal 

effect changes as the value of the independent variable changes.  

6.6 – Endogeneity  

 Due to the nature of the data being analyzed, endogeneity is an issue that must be 

considered in this analysis. Endogeneity can cause bias in the results when an important variable 

is omitted, when multicollinearity occurs, or when measurement error occurs for instance. 

Endogeneity caused by multicollinearity, when an independent variable can be linearly predicted 

by another independent variable accurately, is of concern in this data. Multicollinearity can cause 

bias in the regression results. Variables included in the analysis that are likely endogenous with 

one another are34: 

• income level and education level (as higher levels of education are associated with higher 

levels of income), 

• income level and employment, Employment Insurance, Ontario Works and ODSP status 

(each of these sources of income is associated with a certain range of income),  

• household size and marital status (married or common law households will likely have 

more members), 

• age and marital status (married/common law, separated/divorced and widowed 

individuals are likely older).  

Variance inflation factors were used to determine whether the level of multicollinearity among 

the independent variables in the empirical specifications was problematic. According to Kennedy 

(2008), the acceptable threshold for variance inflation factors is 10 or less. The variance inflation 

factors were all below 4. Therefore, the level of multicollinearity was deemed acceptable.  

                                                      
34 This list of endogenous variables is not exhaustive.  
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6.7 - Estimation, Results and Discussion: The Empirical Specifications    

 The following sections present and discuss the results of the analysis of the three 

empirical specifications described in the previous section35. The average marginal effects are 

reported for the count models followed by the elasticities of selected variables. The average 

marginal effects are interpreted as the average change in the number of visits to the food bank 

that occurs when x increases by 1 unit or when x changes from the base category to the category 

being evaluated. The predicted margins are reported for the base categories of factor variables. 

The predicted margin is interpreted as the average number of visits that would be made to the 

food banks if all observations in the dataset were treated as having a certain characteristic36.  

The empirical specifications were estimated using OLS, poisson, negative binomial and 

zero-truncated negative binomial regressions. The four models were estimated to check for 

robustness, as suggested by Angrist and Pischke (2010) and Leamer (1983). Any differences in 

the results between the models are due to differences in the underlying distributions. Of the four 

models, the results of the zero-truncated negative binomial regression were considered the most 

reliable, for the reasons previously explained in section 6.3 to 6.5.  

Throughout this chapter, these results will be compared with the findings of previous 

studies. The results obtained by Kirkpatrick and Tarasuk (2009) and Loopstra and Tarasuk 

(2012) will be compared with the results of this study since they investigated the relationships 

between socioeconomic characteristics and food bank use in Canada. In addition, the results will 

be compared to other studies from the broader literature on the determinants of food insecurity. 

Olabiyi and McIntyre (2014) investigated causes of food insecurity among higher income 

Canadian households. Dean and Sharkey (2011) is a widely cited paper that investigated 

determinants of food insecurity in rural Texas in 200637. 

                                                      
35 I used Stata Version 14.2 to perform the statistical analysis. 
36 For example, if the predicted margin for female is 10, that means, on average, 10 visits were made to the food 

banks when all clients were treated as female.  
37 Surveys were used to collect the data that was analyzed in Kirkpartrick and Tarasuk (2009), Loopstra and Tarasuk 

(2012), Olabiyi and McIntyre (2014) and Dean and Sharkey (2011). While use of surveys for data collection is 

appropriate due to the nature of the issues being investigated, survey data has limitations. The food insecurity status 

and food bank use of individuals is self-reported, meaning there is a chance the individual will misunderstand the 

question, the question could misidentify an individual as food insecure, or the individual may not feel comfortable 

responding to the questions honestly. The measurement of the number of visits to the food banks in the Link2Feed 

data avoids these issues because this information was not self-reported by the client but was tracked by the food 

bank network’s intake software. Furthermore, using the number of visits to the food banks instead of survey 
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6.7.1 - Empirical Specification #1: Total Monthly Household Income  

In this section the total number of visits each client made to the food banks between 

September 2016 and September 2017 is regressed on various demographic and household 

socioeconomic characteristics. In this first set of results, the income variable is specified as the 

total amount of income that is received by the household monthly, from all sources. The results 

of the analysis of this first empirical specification, equation 6.1, are presented in Table 6.3.  

The overall goodness of fit of the models is given by the adjusted R2 38. For cross-

sectional survey data, a good adjusted R2 tends to be between 0.1 and 0.2. The adjusted R2s were 

between 0.08 and 0.09, therefore, the fit of the first empirical specification is acceptable for cross 

sectional data. Furthermore, the F statistic and Wald Chi2s had p-values that were less than 0.01, 

meaning when all coefficients of the first empirical specification are equated, they are 

significantly different from 0. The results are considered econometrically reliable as the results 

of the four models are very similar. Any differences in results between the models are due to 

differences in the underlying distributions. The results of Table 6.3 will now be discussed. The 

average marginal effects and predicted margins of the zero-truncated negative binomial 

regression are the focus.  

 The average marginal effect of age was positive and highly significant. This indicates 

that older people visited the food banks more often than younger people. Specifically, as clients 

age by one additional year, they are likely to visit the food banks .26 more times on average.  

The average marginal effect of being a man was positive and statistically significant at 

the 1% level. Women were predicted to visit the food banks an average 8.22 times. Adding the 

average marginal effect of being a man to the predicted margin of being a woman, it can be 

deduced that men would make an average 9.58 visits to the food banks. The marital status of 

clients did not have a statistically significant impact. The significance of the average marginal 

effects of age and gender could be a result of the trend of low-skill manual labour jobs becoming 

mechanized or out-sourced to other destinations, leaving the predominantly male workforce 

struggling to find work. Furthermore, individuals become increasingly unable to participate in 

                                                      
questions to measure a person’s level of need reduces the chance of misidentification (ie. labelling someone as 

severely in need when they are not).  
38 The pseudo R2 is given for comparative purposes. It is not considered a stand alone measure of goodness of fit 

(UCLA, 2011).  
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manual labour jobs as they age. These individuals may be too old to get any other type of work 

and thereby end up reliant on the food banks. These trends may have contributed to these results.  

 It is widely held that higher levels of education are associated with higher levels of 

income. Thus, more years of education are expected to be associated with fewer visits to the food 

banks. The results obtained from the Link2Feed dataset seem to suggest otherwise39. As the 

client’s number of years of education increased, the average number of visits to the food banks 

increased by 0.13. The overall result that a greater amount of education was associated with 

more visits to the food banks was the opposite of the expected result40. Kirkpatrick and Tarasuk 

(2009) and Loopstra and Tarasuk (2012) found that lower levels of education were associated 

with higher levels of food bank use. Olabiyi and McIntyre (2014) and Dean and Sharkey (2011) 

found that lower levels of education were related to higher prevalence of food insecurity41. 

Consequently, this result was very unexpected, as people with more severe food insecurity would 

likely use the food banks more.  

In the 2013 Who’s Hungry Report, the Toronto Daily Bread Food Bank noted that the 

inner suburbs were more likely to see immigrants and people with university degrees visiting the 

food banks. It is possible that some clients who reported more years of education may be 

immigrants who received this education in another country. This may be causing higher levels of 

food bank use to be associated with higher levels of education. Another possible reason for this 

finding is that individuals with higher levels of education could have higher levels of debt from 

funding their education. This may also be driving their food bank use. Finally, people with 

higher levels of education may be more capable of navigating the food bank system and/or are 

less bothered by the stigma of food bank use and/or are better at strategizing to meet their needs. 

Due to data limitations, however, none of these theories could be further explored in this 

research.  

Households that are employed but still need to visit a food bank are of particular concern 

because their employment income should be enough to sustain them. Are employed households 

                                                      
39 Appendix 4 summarizes the characteristics of the clients by education level to help understand these results. 
40 The correlation coefficient between the years of education and income level was -0.02, where 0 means there is no 

association. Therefore, there was a low level of correlation between years of education and income level.   
41 Dean and Sharkey (2011) measured the number of years of education. Olabiyi and McIntyre (2014) measured the 

highest level of educational attainment, like this study.  
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less reliant on food banks than households that are not employed? Clients that were not 

employed made an average 8.92 visits to the food banks over the 13-month period. 

Comparatively, employed households made 0.7 fewer visits to the food banks; this result was 

significant at the 10% level in the zero-truncated negative binomial model. Households receiving 

Employment Insurance benefits made 1.1 fewer visits to the food banks. This result was 

statistically significant in all models expect the zero-truncated negative binomial model. Since 

this is the most trusted of the models, I am less confident in this result. Households with 

consistent sources of income may use the food banks less than households without stable sources 

of income as strategizing to meet one’s needs is easier with consistent income. These results 

were consistent with my expectations. Previous studies did not investigate employment status. 

Social assistance status had no statistically significant impact on the number of visits a household 

made to the food banks.  

 Many people living in big and small cities in Canada rely on some form of disability 

benefits. The Toronto Daily Bread Food Bank has noted with concern in past reports that the 

percentage of clients with disabilities using the food banks has grown over the last decade. 

Households receiving Ontario Disability Support Program (ODSP) benefits made an average 

9.35 visits to the food banks, compared to households not receiving ODSP42 who made an 

average 8.67 visits. This effect was statistically significant in the poisson, negative binomial and 

zero-truncated negative binomial models. ODSP benefits are for people who have a recognized 

disability that will be present for at least one year and because of this, their ability to hold 

employment is impaired. A household receiving ODSP benefits as their primary source of 

income has at least one member with a disability. Households with a disabled member would 

likely have a lower income per caput which may be why receiving ODSP was associated with 

higher levels of food bank use on average. The experience of illness in the household could also 

compound any existing issues and may exacerbate the household’s poverty causing more 

reliance on food banks. It is also possible that the magnitude of the ODSP benefits does not 

adequately support the needs of the household. The result was not consistent with the hypothesis 

put forward at the beginning of this chapter. Receipt of ODSP has not been investigated by 

                                                      
42 Clients that were part of the “not receiving ODSP benefits” category could have been receiving some other form 

of disability benefits that were not captured.  
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previous studies investigating food bank use, but Olabiyi and McIntyre (2014) found that 

households experiencing chronic disease were more likely to be food insecure.  

Table 6.3 - Regression Results of the First Empirical Specification: Total Monthly Household 

Income  

 

Dep: Number of Visits to a Food Bank 

over 13 months (mean-12.32) 
OLS Poisson  

Negative 

Binomial  

Zero-

Truncated 

Negative 

Binomial 

Variables Coefficients 

Average 

Marginal 

Effects 

Average 

Marginal 

Effects 

Average 

Marginal 

Effects 

Age  0.2807*** 0.2856*** 0.3000*** 0.2610*** 

 (0.0079) (0.0080) (0.0085) (0.0088) 

Gender (base: Female)  11.6988 11.7474 11.6476 8.2241 

Male  1.2890*** 1.2058*** 1.5172*** 1.3552*** 

 (0.2152) (0.2134) (0.2259) (0.2013) 

Marital Status (base: Single)  12.2594 12.2266 12.3956 8.9098 

Common Law/Married  0.4111 0.4088 -0.0041 -0.0766 

 (0.2927) (0.2866) (0.2997) (0.2635) 

Separated/Divorced -0.1830 0.0624 -0.0672 -0.0636 

 (0.3583) (0.3253) (0.3412) (0.2950) 

Widowed  -0.8573 -0.7925 -0.6400 -0.5147 

 (0.7348) (0.5650) (0.5957) (0.5055) 

Household Size 1.2364*** 1.2599*** 1.4586*** 1.2952*** 

 (0.0934) (0.0813) (0.0934) (0.0857) 

Total Monthly Household Income  0.0008** 0.0006 0.0006 0.0005 

 (0.0004) (0.0004) (0.0004) (0.0004) 

Total Monthly Household Income 

Squared 

-4.43e-07*** -3.80e-07*** -3.61e-07* -2.94e-07** 

(1.27e-07) (1.35e-07) (1.40e-07) (1.24e-07) 

Region of Residence (base: City 

Core) 11.5587 11.5452 11.5912 8.1956 

Inner Suburbs  1.3300*** 1.3428*** 1.3387*** 1.1503*** 

 (0.2064) (0.2077) (0.2172) (0.1916) 

Years of Education  0.1735*** 0.1712*** 0.1577*** 0.1334*** 

 (0.0428) (0.0404) (0.0411) (0.0358) 

Employment Status (base: Not 

Employed)  
12.4022 12.3806 12.4304 8.9165 

Employed -0.8980** -0.7474* -0.8514* -0.7351* 

 (0.4303) (0.4510) (0.4491) (0.3934) 

Employment Insurance Recipient -1.8185** -1.3822* -1.3703* -1.1380 

 (0.7650) (0.8026) (0.8091) (0.7021) 

Social Assistance Status (base: No 

Ontario Works)  
12.5245 12.3556 12.4328 8.9082 

Receiving Ontario Works  -0.6028** -0.1216 -0.2264 -0.1606 

 (0.2665) (0.2695) (0.2731) (0.2405) 

ODSP Status (base: No ODSP)  12.3312 12.1676 12.1762 8.6721 

-0.0539 0.5439* 0.6715** 0.6797** 
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Recipient of Ontario Disability 

Support Program (ODSP) Benefits 
(0.3130) (0.2941) (0.3087) (0.2725) 

Constant  -6.5927 .8764 .8042 .0855 

Number of Obs. 16836 16836 16836 16836 

adj. R2/ pseudo R2 43 0.092 0.085 0.015 0.011 

AIC 44 134790 266276 117615 112524 

BIC 45 134906 266392 117739 112648 

F Statistic/Wald Chi2 46 126.31*** 1956.83*** 1911.73*** 1761.73*** 
* p value < 0.1, ** p value < 0.05, *** p value < 0.01. 

Notes: Depending on the method being used, the coefficient or average marginal effects are provided for all 

continuous and dummy variables. The robust standard errors are shown in brackets. 
+ The predicted margins are presented for the bases of the dummy variables. 

The larger the household, the greater the need for food and the higher the food bill, other 

things being equal. An increase in household size by one person increased the number of food 

bank visits made, on average, by 1.3. This result was highly significant across all models. This 

was the expected effect as the more individuals there are in a household, the more resources a 

household requires. This finding was consistent with the finding of Olabiyi and McIntyre (2014) 

who found larger households have a higher prevalence of food insecurity. 

Toronto is a mega city, the largest in Canada. Certain areas of Toronto are more 

affordable than others. Does food bank use vary depending on the relative cost of living in the 

city? My results demonstrate that it does. Households living in the inner suburbs made 9.4 visits 

to the food banks on average compared to households living in the city core who made 8.2 visits 

on average. This result was significant at the 1% level across all four models. This was the 

expected relationship as researchers at the Toronto Daily Bread Food Bank have noticed that the 

city’s poor are moving from the city core to the inner suburbs, which are relatively more 

affordable. It should be noted that the level of food bank use is higher in the inner suburbs than 

                                                      

43 Adjusted R2 = 1 −
(1−𝑅2)(𝑁−1)

𝑁−𝑘−1
 where R2 is the sample r-squared, N is the sample size and k is the number of 

parameters. The Pseudo R2 is McFadden’s R-squared = 1 −
𝑙𝑛𝐿(𝑀𝐹𝑢𝑙𝑙)

ln 𝐿(𝑀𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡)
 where 𝑀𝐹𝑢𝑙𝑙  is the model with predictors, 

𝑀𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 is the model without predictors, L is the estimated likelihood. The model with the higher pseudo R2 has 

the greater likelihood (UCLA, 2011).  
44 AIC = −2𝑙𝑛𝐿 + 2𝑘 W 

where L is the maximized log-likelihood of the model and k is the number of parameters estimated (Stata Manual, 

No Date).  
45 BIC = = −2𝑙𝑛𝐿 + 𝑘𝑙𝑛𝑁  

where L is the maximized log-likelihood of the model, k is the number of parameters estimated and N is the number 

of observations in the sample (Stata Manual, No Date).  
46 The F statistic or Wald Chi2 statistic were used to test whether all of the model coefficients were equal to zero.  
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the city core, even though it is harder to get around in the inner suburbs due to worse access to 

public transportation.   

How does the level of income influence the frequency of food bank use? This is explored 

using two alternative measures of the income variable in this research. The measure used in this 

empirical specification is total monthly household income. The average marginal effects of total 

monthly household income were positive. The average marginal effects of total monthly 

household income squared were negative. An f-test and wald tests were used to determine 

whether the linear and squared coefficients of total monthly household income were 

simultaneously equal to zero. All of the tests were rejected at the 1% significant level. Therefore, 

this is evidence that a concave quadratic relationship exists between food bank use and total 

monthly household income. As total monthly household income increased, the number of visits 

to the food banks increased, but at a decreasing rate. This was an unexpected result. After a 

specific income level, the number of visits to the food banks began to decrease as the level of 

total monthly household income increased. The value of total monthly household income at 

which the curve inflects is $850.3447.  

This result was different from the results of Kirkpatrick and Tarasuk (2009) and Loopstra 

and Tarasuk (2012), who found that food bank use decreased as the level of income increased. 

Olabiyi and McIntyre (2014) and Dean and Sharkey (2011) found that the risk of food insecurity 

decreased as income level increased. The result of my research does not dispute that an inverse 

relationship between income level and food bank use does occur at some point, but it occurs 

beyond a certain level of income. Previous research has demonstrated that the lower the level of 

household income, the higher the likelihood of experiencing severe food insecurity (Loopstra 

and Tarasuk, 2013). Therefore, the low level of food bank use observed among clients with very 

low levels of total monthly household income (under $200/month) could be evidence that they 

do not use food banks to address their food insecurity. People who are homeless, for example, 

would likely not visit a food bank because they have no place to put three days worth of food, 

nor do they have the tools needed to prepare it. These people would probably be more likely to 

use a community food program, like a soup kitchen, to address their food insecurity. It is also 

                                                      
47 This was determined by calculating the partial derivative of the number of visits to the food bank with respect to 

total monthly household income.   
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possible that people with very low-incomes lack the capacity or confidence required to navigate 

the food banks.  

Total monthly household income is a continuous variable. Therefore, the marginal effects 

vary over different values of total monthly household income. For this reason, the average 

marginal effect, which is the mean of the marginal effects, is reported in the regression tables. 

Considering the significance of income measures in this study, it is important to understand how 

the marginal effects of total monthly household income change as the level of income changes. 

Therefore, the marginal effects of total monthly household income were calculated from $0 to 

$10,000 (at $100 increments) and are shown in Figure 6.1. In the Figure, the magnitude of the 

marginal effects grows slightly as the level of total monthly household income increases. The 

relationship between income and food bank use is investigated further in the following sections.   

Figure 6.1 - Marginal Effects of Total Monthly Household Income  
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6.7.2 - Empirical Specification #2: Relative Monthly Income 

 The second empirical specification employs a relative measure of income. A measure of 

relative income was employed because it directly captures a household’s level of need and 

allows for a comparison of levels of need across households. Compared with developing 

countries, poverty in developed countries is predominantly relative instead of absolute. 

Considering the connection that food bank use has to poverty, it is important to investigate the 

depth of poverty that a household experiences compared to that of another household.  

Relative monthly income captures the difference between the household’s total monthly 

income and their respective low-income line. The Market Basket Measure low-income lines 

from Statistics Canada were used48. The Market Basket Measure low-income lines vary 

depending on the number of members in the household. Relative monthly income was 

constructed by identifying the appropriate low-income line for the household based on their 

household size. This low-income line was then subtracted from the amount of total monthly 

household income that was reported when the client was processed in the intake system. If the 

household had an income below their low-income line, their relative monthly income was 

negative49. This empirical specification explored whether the relationships observed in the 

previous specification changed when relative monthly income was an explanatory variable. The 

results of the second empirical specification are presented in Table 6.4.  

Overall, the goodness of fit of the third empirical specification was acceptable as the 

adjusted R2s were around 0.09. The F statistic and Wald Chi2s demonstrated that when all the 

regression coefficients were equated, they were not equal to 0, meaning the regressions had 

predictive power. The results are considered econometrically reliable as the results across the 

four models are very similar.  

Like in the first empirical specification, older clients, male clients, clients living in the 

inner suburbs vs. the city core and clients with more years of education all made more visits to 

the food banks. For the intuition behind these results please refer to the first empirical 

specification in section 6.7.1.  

                                                      
48 The reasons of the selection of this low-income line are discussed in chapter 5 section 5.4, table 5.1, footnote 19.  
49 For example, if the Market Basket Measure low-income line for a 2-person household is $2500 per month and the 

household’s total monthly income was $1500, then their relative monthly income was $-1000.  
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Table 6.4 - Regression Results of the Second Empirical Specification: Relative Monthly Income 

Dep: Number of Visits to a Food Bank 

over 13 months (mean-12.32) OLS Poisson  
Negative 

Binomial  

Zero-

Truncated 

Negative 

Binomial 

Variables Coefficients 

Average 

Marginal 

Effects 

Average 

Marginal 

Effects 

Average 

Marginal 

Effects 

Age  0.2855*** 0.2909*** 0.3034*** 0.2637*** 

 (0.0079) (0.0080) (0.0085) (0.0088) 

Gender (base: Female)  11.6860 11.7261 11.6315 8.2153 

Male  1.3156*** 1.2535*** 1.5416*** 1.3737*** 

 (0.2146) (0.2130) (0.2255) (0.2010) 

Marital Status (base: Single)  12.2782 12.2660 12.4019 8.9163 

Common Law/Married  0.3528 0.2858 -0.0341 -0.0932 

 (0.2919) (0.2839) (0.2998) (0.2641) 

Separated/Divorced -0.2295 0.0078 -0.1064 -0.0959 

 (0.3580) (0.3248) (0.3401) (0.2941) 

Widowed  -0.8114 -0.7689 -0.5969 -0.4800 

 (0.7344) (0.5677) (0.5955) (0.5054) 

Relative Monthly Income  -0.0021*** -0.0021*** -0.0019*** -0.0016*** 

 (0.0004) (0.0004) (0.0004) (0.0004) 

Relative Monthly Income Squared  -4.77e-07*** -4.55e-07*** -4.16e-07*** -3.44e-07*** 

 (1.11e-07) (1.02e-07) (1.14e-07) (1.01e-07) 

Region of Residence (base: City 

Core)  
11.5534 11.5423 11.5810 8.1909 

Inner Suburbs  1.3393*** 1.3481*** 1.3477*** 1.1575*** 

 (0.2063) (0.2074) (0.2171) (0.1915) 

Years of Education  0.1765*** 0.1720*** 0.1598*** 0.1352*** 

 (0.0427) (0.0403) (0.0410) (0.0358) 

Household Size  1.0724*** 1.0775*** 1.2679*** 1.1288*** 

 (0.1072) (0.0946) (0.1058) (0.0954) 

Employment Status (base: Not 

Employed)  
12.3865 12.3707 12.4156 8.9080 

Employed -0.6935 -0.6128 -0.7227 -0.6310 

 (0.4249) (0.4497) (0.4489) (0.3945) 

Employment Insurance Recipient -1.6677** -1.2950 -1.2927 -1.0825 

 (0.7596) (0.8051) (0.8086) (0.7027) 

Social Assistance Status (base: No 

Ontario Works)  
12.5391 12.3854 12.4462 8.9224 

Receiving Ontario Works  -0.6453** -0.2136 -0.2846 -0.2090 

 (0.2647) (0.2690) (0.2750) (0.2430) 

ODSP Status (base: No ODSP)  12.2563 12.1110 12.1084 8.6194 

Recipient of Ontario Disability 

Support Program (ODSP) benefits 

0.2239 0.7600*** 0.9081*** 0.8785*** 

(0.3015) (0.2876) (0.3020) (0.2674) 

Constant  -8.0598 .7460 .6949 -.0413 

Number of Obs. 16836 16836 16836 16836 

adj. R2/ pseudo R2 0.092 0.085 0.015 0.011 
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AIC 134778 266018 117605 112517 

BIC 134894 266134 117728 112641 

F Statistic/Wald Chi2 128.04*** 1989.15*** 1931.20*** 1775.48*** 
* p value < 0.1, ** p value < 0.05, *** p value < 0.01. 

Notes: Depending on the method being used, the coefficient or average marginal effects are provided for all 

continuous and dummy variables. The robust standard errors are shown in brackets. 
+ The predicted margins are presented for the bases of the dummy variables. 

With the inclusion of relative monthly income, employment status became insignificant 

across nearly all models, social assistance status remained insignificant but the effect of ODSP 

status increased in statistical significance. Households receiving ODSP made an average 0.9 

more visits to the food banks than non-ODSP households. The direction of this effect was 

consistent with the results of the last empirical specification. Refer to the first empirical 

specification in section 6.7.1 for a detailed discussion of the possible reasons for the direction of 

this relationship.  

The average marginal effect of relative monthly income was negative and statistically 

significant at the 1% level. Relative monthly income squared was negative and statistically 

significant at the 1% level. These results indicate that as households became less poor, their food 

bank use decreased at a decreasing rate. Previous studies investigating food bank use have not 

investigated the impact of relative income. However, this finding supports the results of 

Kirkpatrick and Tarasuk (2009) and Loopstra and Tarasuk (2012) who found that households 

with lower levels of income were more likely to use the food banks. Figure 6.2 is a graph of the 

marginal effects of relative monthly income calculated from $-5000 to $5000, at $100 

increments. As shown in the Figure, the magnitude of the marginal effects increased as the level 

of poverty decreased, with the rate of this growth diminishing. This figure is different from 

Figure 6.1 because it modeled a nominal income measure and this figure is modeling relative 

income, the relationships explored are different.   
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Figure 6.2 - Marginal Effects of Relative Monthly Income 

 

6.7.3 - Selected Elasticities  

 The elasticities of variables that were considered of particular interest in this study are 

shown in Table 6.5. Elasticities are useful because they are comparable, allow for better intuitive 

explanations than average marginal effects and can be communicated to a broader audience. 

These elasticities are interpreted as the proportional change in y for a one unit increase in x or the 

proportional change in y for a change in x from the base category to the category being 

evaluated.  

The elasticities of years of education were positive but relatively small, as one additional 

year of education increases the average number of visits to the food banks by 1%. As has been 

discussed, this result could be because people with higher levels of education may have higher 

levels of debt, they may be better equipped to navigate the food banking system or they many not 

have earned their education in Canada. Perhaps some of the clients have mental health or 

substance abuse issues and this was not captured in the analysis. Further research into this is 

needed.  
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Of the primary sources of income, receipt of income from employment decreased the 

proportion of visits to the food banks relative to households with no employment, but only 

significantly in one specification. Receipt of Employment Insurance and Ontario Works had no 

significant impact. Households receiving ODSP were more likely to use the food banks. 

Households receiving Ontario Works had the lowest average total monthly household income out 

of these characteristics50. Households on ODSP had the next smallest average total monthly 

household income, followed by Employment Insurance and income from employment. It is 

interesting that even though the average nominal amount of income was relatively lower, receipt 

of Ontario Works did not significantly impact the average number of visits to the food banks 

while receipt of ODSP increased the average number of visits to the food banks. This was likely 

due to the additional complications that are associated with having a disability or health issue. It 

is of concern that receipt of ODSP does not reduce the average number of visits to the food 

banks. People with disabilities have long-term complications that can greatly reduce their 

standard of living and could be costly to the health care system if the person does not have the 

means to take care of themselves. These findings may inform discourse in the Ontario 

Government as they are the operators of these programs.  

 The elasticities with the largest magnitudes were household size and region of residence. 

Households with more members are more reliant on food banks. This is relevant to the City of 

Toronto and the Government of Ontario because it identifies families as being more likely to be 

reliant on food banks than a household with one person. This fact will inform policy and 

program discussions. The inner suburbs are more affordable than the city core and, therefore, a 

higher level of food bank use was observed in the inner suburbs. Knowing that lower income 

households are moving to the inner suburbs has implications for the City of Toronto as they may 

want to review what support resources are available for low-income people in this part of 

Toronto.    

                                                      
50 The average total monthly income of employed households was $1182, the average total monthly income of 

households receiving Employment Insurance was $1136, the average total monthly income of households receiving 

Ontario Works was $884 and the average total monthly income of households receiving ODSP was $1093. The most 

common of these characteristics was households receiving Ontario Works, followed by those receiving ODSP, and 

then employed households and finally household’s receiving EI. 
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Table 6.5 - Comparison of Selected Elasticities 

Dep: Number of Visits to Food Banks over 13 

months (mean-12.32) 
First Empirical 

Specification   

Second Empirical 

Specification 
Variables Elasticity Elasticity 

Total Monthly Household Income  0.0001  

Total Monthly Household Income Squared -3.32e-08**  

Relative Monthly Income   -0.0002*** 

Relative Monthly Income Squared   -3.88e-08*** 

Household Size 0.1462*** 0.1274*** 

Years of Education 0.0151*** 0.0153*** 

Region of Residence (base: City Core)   

Inner Suburbs 0.1313*** 0.1322*** 

Employment Status (base: Not Employed)   

Employed -0.0860* -0.0735 

Employment Insurance Recipient -0.1365 -0.1296 

Social Assistance Status (base: No Ontario Works)  

Receiving Ontario Works  -0.0182 -0.0237 

ODSP Status (base: No ODSP)    

Recipient of (ODSP) benefits 0.0755** 0.0971*** 
* p value < 0.1, ** p value < 0.05, *** p value < 0.01. 

Note: All the results were converted from zero-truncated negative binomial regressions. Robust standard errors were 

estimated.  

6.7.4 - Empirical Specification #3: Mean Rent 

 Over the past decades, Toronto has been one of the real estate hotspots in Canada. 

Concerns regarding a lack of supply of affordable housing have been on the City of Toronto’s 

political agenda. Does the cost of housing have an impact of the level of food bank use? Food 

bank use was regressed on mean rent by postal code, relative monthly income and the various 

other socioeconomic characteristics in the previous empirical specification. Mean rent needed to 

be investigated separately because rental information was not available for the whole dataset. 

The results are presented in Table 6.6.  

Overall, the goodness of fit of the third empirical specification was acceptable as the 

adjusted R2s were slightly less than 0.1. The regressions have significant predictive capability as 

the F statistic and Wald Chi2s were statistically significant at the 1% level. The results are 

considered econometrically reliable as the results across the four models are similar.  

Like the results from the previous empirical specifications, older clients, male clients, 

larger households, clients living in the inner suburbs vs. city core and clients with more years of 

education made more visits to the food banks on average. Employment status and social 

assistance status did not have a significant impact on food bank use. The average marginal effect 
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of ODSP status remained positive and statistically significant. The intuition behind these results 

was explained in detail in the discussion of the first empirical specification, please refer to 

section 6.7.1.   

 With the inclusion of mean rent by postal code, the average marginal effect of both the 

linear and squared term of relative monthly income remained negative and highly significant 

across all four methods. This means that households visit the food banks less as their poverty 

decreases.  

 The average marginal effect of mean rent was negative and statistically significant 

between the 5% and 10% level. Households living in postal codes with a mean rent that was $1 

relatively higher went to the food bank 0.0014 fewer times. This was the expected relationship, 

as households living in postal codes with higher mean levels of rent anticipate being able to pay 

the higher cost, thereby signalling a better financial situation. However, the magnitude of this 

effect is minute and therefore, the impact of this variable on food bank use, while significant, is 

not very large. The marginal effects of mean rent calculated from $818/month to $2263/month at 

$20 intervals are shown in Figure 6.3. The magnitude of the marginal effects increased as mean 

rent increased.  

Figure 6.3 - Marginal Effects of Mean Rent 
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Table 6.6 - Regression Results of the Third Empirical Specification: Mean Rent and Relative 

Monthly Income 

Dep: Number of Visits to a Food Bank 

over 13 months (mean-12.32) OLS Poisson  
Negative 

Binomial  

Zero-

Truncated 

Negative 

Binomial 

Variables Coefficients 

Average 

Marginal 

Effects 

Average 

Marginal 

Effects 

Average 

Marginal 

Effects 

Age  0.2903*** 0.2962*** 0.3107*** 0.2716*** 

 (0.0089) (0.0090) (0.0096) (0.0100) 

Gender (base: Female)  11.9587 11.9990 11.9071 8.4798 

Male  1.1905*** 1.1290*** 1.4305*** 1.2861*** 

 (0.2419) (0.2409) (0.2552) (0.2284) 

Marital Status (base: Single)  12.5014 12.4834 12.6186 9.1312 

Common Law/Married  0.2181 0.1722 -0.1202 -0.1563 

 (0.3284) (0.3178) (0.3366) (0.2979) 

Separated/Divorced -0.1167 0.1275 0.0511 0.0425 

 (0.4052) (0.3699) (0.3848) (0.3335) 

Widowed  -0.8985 -0.7988 -0.6780 -0.5594 

 (0.8463) (0.6554) (0.6818) (0.5795) 

Mean Rent  -0.0011* -0.0012* -0.0015** -0.0014** 

 (0.0006) (0.0006) (0.0007) (0.0006) 

Relative Monthly Income  -0.0023*** -0.0024*** -0.0021*** -0.0017*** 

 (0.0004) (0.0004) (0.0005) (0.0005) 

Relative Monthly Income Squared  -4.76e-07*** -4.63e-07*** -4.10e-07*** -3.38e-07*** 

 (1.26e-07) (1.15e-07) (1.29e-07) (1.15e-07) 

Region of Residence (base: City 

Core)  
12.0317 12.0215 12.0607 8.6316 

Inner Suburbs  0.8196*** 0.8210*** 0.8282*** 0.7132*** 

 (0.2502) (0.2526) (0.2668) (0.2367) 

Years of Education 0.1215** 0.1229*** 0.1081** 0.0921** 

 (0.0481) (0.0455) (0.0464) (0.0406) 

Household Size  1.1200*** 1.1302*** 1.3265*** 1.1859*** 

 (0.1210) (0.1066) (0.1186) (0.1075) 

Employment Status (base: Not 

Employed)  
12.5597 12.5465 12.5860 9.0833 

Employed -0.2177 -0.1255 -0.1085 -0.0725 

 (0.4961) (0.5297) (0.5370) (0.4793) 

Employment Insurance Recipient -1.8320** -1.4423 -1.1441 -0.8887 

 (0.8746) (0.9064) (0.9363) (0.8224) 

Social Assistance Status (base: No 

Ontario Works)  
12.7594 12.6033 12.6484 9.1232 

Receiving Ontario Works  -0.7012** -0.2628 -0.2664 -0.1809 

 (0.2972) (0.3028) (0.3117) (0.2771) 

ODSP Status (base: No ODSP)  12.4595 12.3134 12.3005 8.8115 

Recipient of Ontario Disability 

Support Program (ODSP) benefits 

0.2267 0.7769** 0.9919*** 0.9695*** 

(0.3393) (0.3249) (0.3423) (0.3051) 
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Constant  -6.1491 .9259 .8965 .2173 

Number of Obs. 13,598 13,598 13,598 13,598 

adj. R2/ pseudo R2 0.093 0.086 0.016 0.012 

AIC 109203 217454 95399 91330 

BIC 109323 217574 95527 91458 

F Statistic/Wald Chi2 98.62*** 1638.27*** 1580.09*** 1447.82*** 
* p value < 0.1, ** p value < 0.05, *** p value < 0.01. 

Notes: Depending on the method being used, the coefficient or average marginal effects are provided for all 

continuous and non-base dummy variables. The robust standard errors are shown in brackets. 
+ The predicted margins are presented for the bases of the dummy variables. 

6.8 - Summary  

 This chapter developed the empirical framework that was used to analyze the Link2Feed 

data. Several empirical issues were identified and addressed using zero-truncated negative 

binomial regression. The empirical analysis had several significant findings. Older clients and 

clients who were male made more visits to the food banks, on average. Household size increased 

the average number of visits the clients made to the food banks.  

 More years of education significantly increased the average number of visits made to the 

food banks. This finding, while it was consistent across the empirical specifications, was 

unexpected and at odds with previous research. It is possible that people with higher levels of 

education were more likely to have the aptitude and/or confidence needed to navigate the food 

banking system, which is why they were shown as being comparatively more reliant on the food 

banks. The country in which the education was earned was not specified and could be another 

reason that clients with more years of education used the food banks more. 

 Living in the inner suburbs compared to the city core of Toronto increased the average 

number of visits made to the food banks. As noted by the Toronto Daily Bread Food Bank, the 

inner suburbs were expected to have a higher average level of food bank use because, compared 

to the city core, the inner suburbs have become relatively more affordable, although the inner 

suburbs have worse access to public transit, fewer resources and are less walkable.  

 Being employed, receiving Employment Insurance benefits, and receiving Ontario Works 

did not have a significant impact on the average number of visits to food banks. Receipt of 

Ontario Disability Support Program (ODSP) benefits increased the average number of visits to 

the food banks, which was an unexpected effect. Living in a postal code with a comparatively 

higher level of mean rent reduced the average number of food bank uses. This was the expected 
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impact as households that choose to live in postal codes with higher average levels of rent likely 

have comparatively better financial situations.  

 The investigation of total monthly income provided some evidence that having a very 

low level of income suppresses the number of visits to the food banks. As income increases from 

the very low level, food bank use increases. This occurs to a point and then food bank use 

decreases as income level increases. This relationship was different from that found in previous 

studies. The investigation of relative monthly income demonstrated that the poorer a household 

is, the more reliant they are on food banks. This relationship was consistent with previous 

literature.  

 This section has summarized the main findings of the Link2Feed empirical analysis. The 

empirical analysis of the Who’s Hungry data is in the following chapter and includes the 

development of the empirical framework, an explanation of the econometric methods used, and a 

presentation and discussion of the results of the empirical analysis.  
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Chapter 7 – “Who’s Hungry” Empirical Model, Methods and 

Results 

7.1 – Introduction  

The hypotheses developed in the conceptual framework were further investigated through 

the empirical analysis of the Who’s Hungry data. The empirical analysis of the Who’s Hungry 

dataset is complimentary to the Link2Feed empirical analysis as the Who’s Hungry dataset is 

cross-sectional time series covering 2006 to 2016, and includes information on Indigenous status, 

subsidized housing status, citizenship/immigration status and household composition. This 

information was not captured in the Link2Feed dataset. Moreover, the impact of the 2008 

recession on food bank use can also be investigated using the Who’s Hungry dataset. If I had 

identification of food bank users over time, I could develop a panel dataset and explore several 

issues temporally. This was not possible because of missing food bank user identification. 

Nevertheless, I explore a few additional issues using the longitudinal observations in this dataset. 

The chapter is organized as follows: section 7.2 develops the empirical specifications, section 7.3 

and 7.3.1 explain the econometric methods used, sections 7.4 to 7.4.3 present and discuss the 

results of the analysis of this dataset and sections 7.5 and 7.5.1 provide a summary and 

comparison of the key results.  

7.2 - Empirical Specifications   

The motivation of this empirical analysis was to better understand the underlying causes 

of food bank use. The empirical specifications developed in this section were used to guide the 

investigation of the relationships between the number of months of regular food bank use and 

household socioeconomic characteristics. The dependent variable of this empirical analysis is the 

number of months of regular food bank use, which was self-reported by clients in surveys. Like 

chapter 6, the relationship between food bank use and income level is being given special 

attention due to the importance of income level in determining food insecurity status. The impact 

of income level is explored using two of three alternative measures used in the previous chapter. 

The empirical framework has been developed in light of the empirical findings related to the 
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relationships between food insecurity and socioeconomic characteristics in the literature51. The 

first empirical specification investigated the effects of income level, measured as total monthly 

income per person, and other socioeconomic variables on food bank use in Toronto. The 

specification is shown in equation 7.1: 

 

𝐿𝑖 =  𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑀𝑎𝑙𝑒𝑖 + 𝛽3𝑆𝑖𝑛𝑔𝑙𝑒𝑖 + 𝛽4𝑌𝑒𝑎𝑟𝑠𝑜𝑓𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖

+ 𝛽5𝑆𝑖𝑛𝑔𝑙𝑒𝑃𝑎𝑟𝑒𝑛𝑡𝑖 + 𝛽6𝑃𝑎𝑟𝑒𝑛𝑡𝑠𝑖 + 𝛽7𝐼𝑛𝑐𝑜𝑚𝑒𝑖

+ 𝛽8𝐼𝑛𝑐𝑜𝑚𝑒2𝑖 + 𝛽9𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑆𝑖𝑧𝑒𝑖 + 𝛽10𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖

+ 𝛽11𝑂𝑛𝑡𝑎𝑟𝑖𝑜𝑊𝑜𝑟𝑘𝑠𝑖 + 𝛽12𝐷𝑖𝑠𝑎𝑏𝑙𝑒𝑑𝑖 + 𝛽13𝐼𝑛𝑑𝑖𝑔𝑒𝑛𝑜𝑢𝑠𝑖

+ 𝛽14𝑆𝑢𝑏𝑠𝑖𝑑𝑖𝑧𝑒𝑑𝑅𝑒𝑛𝑡𝑖 + 𝛽15𝑃𝑒𝑟𝑚𝑎𝑛𝑒𝑛𝑡𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖

+ 𝛽16𝑅𝑒𝑓𝑢𝑔𝑒𝑒𝑖 + 𝛽17𝑇𝑒𝑚𝑝𝑜𝑟𝑎𝑟𝑦𝑖 +  𝛽18𝑂𝑡ℎ𝑒𝑟𝑆𝑡𝑎𝑡𝑢𝑠𝑖

+ 𝛽19𝑁𝑢𝑚𝑏𝑒𝑟𝐹𝐵𝑖 + 𝛽20𝑃𝑟𝑒𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑖

+ 𝛽21𝐷𝑢𝑟𝑖𝑛𝑔𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑖 + 𝛽22𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦𝑖  + 𝜖𝑖 

(7.2) 

 

 

The second empirical specification, shown in equation 7.2, explores income level measured as 

relative monthly income. Relative monthly income is the difference between the household’s 

total monthly income and their respective low-income line, where negative values indicate an 

income level below the respective low-income line52.  

 

𝐿𝑖 =  𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑀𝑎𝑙𝑒𝑖 + 𝛽3𝑆𝑖𝑛𝑔𝑙𝑒𝑖 + 𝛽4𝑌𝑒𝑎𝑟𝑠𝑜𝑓𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖

+ 𝛽5𝑆𝑖𝑛𝑔𝑙𝑒𝑃𝑎𝑟𝑒𝑛𝑡𝑖 + 𝛽6𝑃𝑎𝑟𝑒𝑛𝑡𝑠𝑖 + 𝛽7𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒𝑖

+ 𝛽8𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒2𝑖 + 𝛽9𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑆𝑖𝑧𝑒𝑖 +  𝛽10𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖

+ 𝛽11𝑂𝑛𝑡𝑎𝑟𝑖𝑜𝑊𝑜𝑟𝑘𝑠𝑖 + 𝛽12𝐷𝑖𝑠𝑎𝑏𝑙𝑒𝑑𝑖 + 𝛽13𝐼𝑛𝑑𝑖𝑔𝑒𝑛𝑜𝑢𝑠𝑖

+ 𝛽14𝑆𝑢𝑏𝑠𝑖𝑑𝑖𝑧𝑒𝑑𝑅𝑒𝑛𝑡𝑖 + 𝛽15𝑃𝑒𝑟𝑚𝑎𝑛𝑒𝑛𝑡𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖

+ 𝛽16𝑅𝑒𝑓𝑢𝑔𝑒𝑒𝑖 + 𝛽17𝑇𝑒𝑚𝑝𝑜𝑟𝑎𝑟𝑦𝑖 +  𝛽18𝑂𝑡ℎ𝑒𝑟𝑆𝑡𝑎𝑡𝑢𝑠𝑖

+ 𝛽19𝑁𝑢𝑚𝑏𝑒𝑟𝐹𝐵𝑖 + 𝛽20𝑃𝑟𝑒𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑖 + 𝛽21𝐷𝑢𝑟𝑖𝑛𝑔𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑖

+ 𝛽22𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦𝑖  + 𝜖𝑖 

(7.23) 

  

For simplicity and to economize space, the definitions of the variables used in these two models, 

their empirical specification and the expected signs of each of the variables are given in Table 

7.1.  

  

                                                      
51 Studies from which the Who’s Hungry empirical framework took guidance from include Kirkpatrick and Tarasuk 

(2009), Loopstra and Tarasuk (2012), Li et al. (2016), Loopstra and Tarasuk (2013), McIntyre et al. (2012), 

McIntyre et al. (2015), Olabiyi and McIntyre (2014), McIntyre et al. (2016) and St-Germain et al. (2017). 
52 The Market Basket Measure low-income lines from Statistics Canada were used. The Market Basket Measure 

low-income lines vary depending on the number of members in the household.  
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Table 7.1 - Description of Variables in the Empirical Models and their Expected Effect 

Type of 

Variable  

Variable Representation in 

Empirical Model 

Expected Sign 

Positive 

Integers  

The number of months 

of regular food bank 

use, self-reported by 

clients in survey 

𝐿𝑖 Dependent variable, counted and 

zero truncated.  

Positive 

Integer  

Client Age  𝐴𝑔𝑒𝑖 𝛽1 ?  

Dummy  Client Gender Status Base: Female = 0 𝛽2 ?  

 Male  𝑀𝑎𝑙𝑒𝑖 = 1 

Dummy Client Marital Status  Base: Not Single = 0 𝛽3 < 0, because households of 

larger size haver more needs.  

 Single  𝑆𝑖𝑛𝑔𝑙𝑒𝑖 = 1 

Continuous  Client’s Years of 

Education 
𝑌𝑒𝑎𝑟𝑠𝑜𝑓𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 𝛽4 < 0, because more years of 

education are associated with 

higher levels of income and 

better job opportunities, 

therefore less food bank use is 

expected. 

Dummy Household Composition Base: No Children = 0 𝛽5, 𝛽6 > 0, because children 

increase the needs of the 

household without earning 

additional income.  
 Single Parent  𝑆𝑖𝑛𝑔𝑙𝑒𝑃𝑎𝑟𝑒𝑛𝑡𝑖 = 1 

 Parents 𝑃𝑎𝑟𝑒𝑛𝑡𝑠𝑖 = 1 

Continuous  Total Monthly 

Household Income 

(eq. 7.1) 

𝐼𝑛𝑐𝑜𝑚𝑒𝑖 𝛽7 > 0,  

𝛽8 < 0, because a concave 

quadratic relationship is 

expected. Clients with very low 

incomes are expected to have 

very low food bank use because 

of a lack of ability to access the 

resource. As income increases, 

the client’s ability to access food 

bank increases. As client income 

continues to rise, need will 

decrease and after a point, food 

bank use will decrease. 

 

Continuous  Total Monthly 

Household Income 

Squared 

(eq. 7.1) 

𝐼𝑛𝑐𝑜𝑚𝑒2𝑖 
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Continuous  Relative Monthly 

Income 53 

(eq. 7.2)  

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒𝑖 𝛽7 > 0,  

𝛽8 < 0, because a concave 

quadratic relationship is 

expected. Clients with very low 

incomes are expected to have 

very low food bank use because 

of a lack of ability to access the 

resource. As income increases, 

the client’s ability to access food 

bank increases. As client income 

continues to rise, need will 

decrease and after a point, food 

bank use will decrease. 

Continuous  Relative Monthly 

Income  

(eq. 7.2)  

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝐼𝑛𝑐𝑜𝑚𝑒2𝑖 

Positive 

Integer 

Household Size  𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑆𝑖𝑧𝑒𝑖 𝛽9 > 0, because the more 

people in the household, the 

needs the household must meet.  

Dummy Employment Status  Base: Not Employed = 

0 
𝛽10 < 0, because receipt of 

consistent income allows holds 

to strategize more effectively to 

meet their needs, which 

decreases need to use food 

banks. 

  Employed  𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖 = 1 

Dummy  Social Assistance Status Base: Not Recipient of 

Ontario Works = 0 
𝛽11 < 0, because receipt of 

consistent income allows holds 

to strategize more effectively to 

meet their needs, which 

decreases need to use food 

banks. 

 Recipient of Ontario 

Works 
𝑂𝑛𝑡𝑎𝑟𝑖𝑜𝑊𝑜𝑟𝑘𝑠𝑖 = 1 

Dummy  Disability Status  Base: Not Disabled = 0 𝛽12 > 0, because people with 

disabilities have may have 

physical or psychological health 

issues which create barriers to 

their being able to access the 

food bank.  

 Disabled  𝐷𝑖𝑠𝑎𝑏𝑙𝑒𝑑𝑖 = 1 

Dummy Indigenous Status  Base: Not Indigenous = 

0  
𝛽13 > 0, because they have a 

higher likelihood of 

experiencing economic 

discrimination or having 

experienced generational trauma 

which increases their 

vulnerability. 

 Indigenous  𝐼𝑛𝑑𝑖𝑔𝑒𝑛𝑜𝑢𝑠𝑖 = 1 

Dummy  Subsidized Housing 

Status 

Base: Market Rent = 0 𝛽14 > 0, because these 

households have anticipated that 

                                                      
53 Relative monthly income captures the difference between the household’s total monthly income and their 

respective low-income line. The Market Basket Measure low-income lines from Statistics Canada were used.  The 

Market Basket Measure low-income lines vary depending on the number of members in the household. Relative 

monthly income was constructed by identifying the appropriate low-income line for the household based on their 

household size. This low-income line was then subtracted from the amount of total monthly household income. If 

the household had an income below their low-income line, their relative monthly income was negative. 
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 Subsidized Rent  𝑆𝑢𝑏𝑠𝑖𝑑𝑖𝑧𝑒𝑑𝑅𝑒𝑛𝑡𝑖 = 1 they are not capable of paying 

market level rent signalling a 

poor financial situation.  

Dummy Citizenship/Immigration 

Status 

Base: Canadian 

Citizen/First Nations = 

0 

𝛽15,𝛽16, 𝛽17,𝛽18 < 0, because 

non-citizens are less likely to 

use food banks due to lack of 

knowledge of the existence of 

food banks or cultural reasons 

for not accepting charity. 

 Immigrant Permanent 

Resident  
𝐼𝑚𝑚𝑖 = 1 

 Refugee Claimant 𝑅𝑒𝑓𝑢𝑔𝑒𝑒𝑖 = 1 

 Temporary Status 

(student, visitor) 
𝑇𝑒𝑚𝑝𝑜𝑟𝑎𝑟𝑦𝑖 = 1 

 Other  𝑂𝑡ℎ𝑒𝑟𝑆𝑡𝑎𝑡𝑢𝑠𝑖 = 1 

Positive 

Integer 

Number of Food Banks 

Participating in the 

Who’s Hungry Data 

Collection 

𝑁𝑢𝑚𝑏𝑒𝑟𝐹𝐵𝑖  𝛽19 ? 

 

Dummy Recession Impact Base: Post Recession 

2014-2016 = 0 
𝛽20, 𝛽21 ? 

𝛽22 < 0, because the recession 

resulted in financial difficulty 

for many households and 

therefore more households begin 

to use the food bank for a short 

period of time, reducing the 

average duration of food bank 

use.  

 Pre-Recession 2006/2007 𝑃𝑟𝑒𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑖 = 1 

 Recession 2008-2010 𝐷𝑢𝑟𝑖𝑛𝑔𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑖 = 

1 

 Recession Recovery 2011-

2013 
𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦𝑖 

= 1 

 

7.3 - Econometric Issues and Empirical Method Selection  

 The same econometric issues that applied to the empirical analysis of the Link2Feed 

dataset also lend themselves to the empirical analysis of the Who’s Hungry dataset. The 

dependent variable, the number of months of regular food bank use, is a positive integer and is 

truncated at zero as all participants in the Who’s Hungry dataset were food bank users.  

Recognizing the integer values of the dependent variable and its truncation, Poisson, negative 

binomial and zero-truncated negative binomial regression were implemented. The specification 

tests (AIC and BIC) demonstrated zero truncated negative binomial regression was the most 

appropriate method for this dataset as well. The results from all four methods were included in 

the tables containing the regression results for comparative purposes.  
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7.3.1 – Endogeneity and Selection Bias    

As was discussed in the analysis of the Link2Feed data, endogeneity, specifically due to 

multicollinearity, is of concern due to the nature of the data being analyzed. Serious 

multicollinearity could bias the results. Independent variables that could be endogenous 

include54:  

• Household composition and income level (single parent households will likely 

have a lower average level of income than two parent households) 

• Subsidized housing status and Ontario Works Status (if a household is living in 

subsidized rent there is a higher chance that they are also receiving Ontario 

Works) 

Variance inflation factors were used to test for multicollinearity among the independent 

variables in the empirical models55.  

Selection bias occurs when a random sample is not collected randomly and thus skews 

the results of the analysis. Selection bias is a relevant issue in the analysis of the Who’s Hungry 

dataset because the dataset consists of eleven random samples that were combined56.  Food bank 

clients volunteered to participate in the survey therefore self-selection bias is present. The 

sensitive nature of the information being collected and the physical set up of the food banks 

(little privacy) are additional reasons clients may elect not to participate, and thereby increases 

the likelihood of selection bias.  

7.4 - Estimation, Results and Discussion: The Empirical Models   

 The following sections focus on the presentation and discussion of the empirical results. 

For brevity, results from only two empirical specifications are presented. The dependent variable 

used in the regressions was the number of months of regular food bank use, which was self-

reported by clients in the surveys collected. The first empirical model specifies income as total 

monthly household income while the second empirical model specifies income as relative 

                                                      
54 This list of independent variables that could be endogenous not exhaustive.  
55 According to Kennedy (2008), variance inflation factors greater than 10 indicate multicollinearity that should be 

addressed. All variance inflation factors were below 10, therefore, it was determined that multicollinearity was not 

of concern.   
56 Selection bias did not apply to the Link2Feed analysis because it was a census of food bank users in the Toronto 

Daily Bread Food Banks network.  
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monthly income. The average marginal effects derived from the estimated results are presented 

first, followed by a set of selected elasticities. The average marginal effects of continuous 

variables are interpreted as the average change in the number of months of regular food bank use 

that occurs when x increases by 1 unit. The average marginal effects of dummy variables are 

interpreted as the change in the number of months of regular food bank use when x changes from 

the base category to the category being evaluated. For the dummy variables, the predicated 

margins of the base categories were reported. The predicted margins are the average number of 

months of regular food bank use if everyone in the dataset were treated as if they had a certain 

characteristic57. Following Angrist and Pischke (2010) and Leamer (1983), the results of OLS, 

poisson, negative binomial and zero-truncated negative binomial regressions are presented 

throughout this chapter to demonstrate robustness.  

Finally, these results are compared with the findings of previous studies that investigated 

causes of food bank use such as Kirkpatrick and Tarasuk (2009), Loopstra and Tarasuk (2012), 

and two papers from the broader food insecurity literature; Olabiyi and McIntryre (2014) and 

Dean and Sharkey (2011).  

7.4.1 - Empirical Specification #1: Total Monthly Household Income  

 The first empirical model regressed the number of months of regular food bank use on 

various client socioeconomic characteristics. This first empirical specification measured income 

as total monthly household income. The results of this first empirical specification are presented 

in Table 7.2.  

The overall goodness of fit of the models is given by the adjusted R2 58. For cross-

sectional survey data, a good adjusted R2 tends to be between 0.1 and 0.2. The adjusted R2s were 

between 0.1 and 0.15. Furthermore, the F statistic and Wald Chi2s had p-values that were less 

than 0.01, meaning when all of the coefficients of the first empirical specification are equated, 

they are significantly different from 0 and the model has predictive capability. The results are 

considered econometrically reliable as the results of the four models are very similar. Any 

differences in results between the models are due to differences in the underlying distributions. 

                                                      
57 For example, if the predicted margin for female is 10, that means, on average, 10 visits were made to the food 

banks when all clients were treated as female. 
58 The pseudo R2 is given for comparative purposes. It is not considered a stand alone measure of goodness of fit 

(UCLA, 2011).  
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The results of Table 7.2 will now be discussed. The average marginal effects and predicted 

margins of the zero-truncated negative binomial regression are the focus.  

The number of participating food banks was included in the model to control for different 

food banks participating in the Who’s Hungry data collection each year. It did not have a 

statistically significant impact but was nonetheless important to include. The recession of 2008 

resulted in financial difficulty for many households in Canada. Considering the significance of 

income in determining food security status, it was hypothesized that the 2008 recession caused 

more use of food banks. Surprisingly, all of the periods included in the recession impact variable 

were statistically insignificant. While the results are not reported here, the annual unemployment 

rate in Toronto was also used to investigate the impact of the 2008 recession on the duration of 

food bank use. No statistically significant impact was detected with the annual unemployment 

rate either.  

 Age was highly statistically significant, with clients using the food banks an average 0.41 

months longer for every year they aged. Women used the food banks for an average 29.7 

months, with men using the food banks for an average 26.3 months. The impact of household 

composition was statistically insignificant. Clients of “single” marital status used the food banks 

for 2.5 months longer on average than clients who did not identify as single, who used food 

banks for 28.7 months on average. This effect was significant at the 5% level. Conversely, each 

additional person in a household increased the duration of food bank use by an average 1.4 

months. This result was statistically significant at the 1% level. These results may seem 

contradictory, however clients of “single” marital status may only have one household income to 

rely on, which may make them more vulnerable. Furthermore, being of single marital status also 

does not mean the household only consists of one individual. Clients belonging to households 

with more members face higher levels of need, which drives the higher level of reliance on the 

food banks.  

As the client’s years of education rose, the average number of months of regular food 

bank use decreased by 1.35 months. This result was consistent and statistically significant across 

all levels. This result was consistent with my hypothesis, which was that higher levels of 

education provide more abundant employment opportunities and higher earning potential. This 

relationship was also consistent with the findings of previous studies, including Kirkpatrick and 
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Tarasuk (2009), Loopstra and Tarasuk (2012), Olabiyi and McIntyre (2014) and Dean and 

Sharkey (2011).  

  

Table 7.2 - Regression Results of the First Empirical Specification: Total Monthly Household 

Income 

Dependent Variable: Number of 

Months of Regular Food Bank 

Use (mean- 32.55 months) 

OLS Poisson 
Negative 

Binomial 

Zero- Truncated 

Negative 

Binomial 

 Coefficients 

Average 

Marginal 

Effects 

Average 

Marginal 

Effects 

Average 

Marginal Effects 

Age  0.2964*** 0.2899*** 0.4156*** 0.4089*** 

 (0.0374) (0.0367) (0.0412) (0.0403) 

Total Monthly Household Income  0.0078*** 0.0074*** 0.0089*** 0.0087*** 

 (0.0020) (0.0023) (0.0022) (0.0022) 

Total Monthly Household Income 

Squared  

-2.06e-06*** -2.01e-06*** -2.22e-

06*** 

-2.16e-06*** 

(5.71e-07) (-2.01e-06) (6.52e-07) (6.36e-07) 

Number of Participating Food 

Banks 
-0.0151 0.0058 -0.0288 -0.0345 

 (0.1109) (0.1128) (0.1086) (0.1041) 

Recession Impact (base: Post 

Recession 2014-2016)  
32.7155 32.8460 33.1673 28.5593 

Pre-Recession 2006/2007 1.0989 0.7204 0.0193 -0.0407 

 (2.8983) (2.9215) (2.8368) (2.7101) 

Recession 2008-2010 -1.5765 -1.7661 -1.8434 -1.6999 

 (2.1510) (2.1582) (2.0937) (1.9970) 

Recession Recovery 2011-2013 0.2460 0.1352 0.0512 0.0722 

 (1.6320) (1.6140) (1.5834) (1.5146) 

Gender (base: Female)  34.4866 34.4695 34.3824 29.7107 

Male  -4.2110*** -4.1107*** -3.6327*** -3.4104*** 

 (0.9849) (0.9611) (0.9310) (0.8897) 

Marital Status (base: Not Single)  32.6643 32.7106 33.2525 28.7015 

Single  0.7104 0.9927 2.4460* 2.5161** 

 (1.4405) (1.3647) (1.2687) (1.2011) 

Years of Education -1.3288*** -1.3244*** -1.4149*** -1.3484*** 

 (0.1726) (0.1692) (0.1655) (0.1589) 

Household Size  1.4978*** 1.7193*** 1.5365*** 1.4387*** 

 (0.4897) (0.4724) (0.4469) (0.4316) 

Citizenship Status (base: 

Canadian Citizen/First Nations)  
34.9306 34.9922 35.1940 30.4218 

Immigrant/Perm. Res -9.8472*** -11.8355*** -12.315*** -11.6606*** 

 (0.9660) (1.0269) (0.9318) (0.8641) 

Refugee Status  -13.4851*** -20.2175*** -20.089*** -18.8978*** 

 (1.0159) (1.0790) (1.0736) (0.9959) 

Temporary Status -13.5613*** -22.5674*** -22.935*** -21.6185*** 

 (1.0260) (1.1478) (1.0867) (0.9850) 
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Other  -1.9891 -1.7053 -3.9078 -3.7653 

 (6.4753) (6.6149) (5.6599) (5.3448) 

Indigenous Status (base: Not 

Indigenous) 31.0451 31.0649 31.1273 26.6239 

Indigenous  16.0586*** 12.9312*** 13.8779*** 13.1312*** 

 (2.2378) (1.8529) (1.9393) (1.8568) 

Household Composition (base: 

No Children)  
33.3998 33.3814 33.0396 28.3708 

Single Parent -1.7310 -1.3413 0.0705 0.3447 

 (1.5977) (1.6037) (1.6027) (1.5525) 

Parents with Children   -3.0854* -3.9130** -2.6805 -2.3861 

 (1.7996) (1.8000) (1.6960) (1.6277) 

Disability (base: Not Disabled)  26.4577 25.5485 25.5457 21.3185 

Disabled  12.3524*** 12.4175*** 12.6645*** 11.9326*** 

 (1.0558) (1.0104) (1.0120) (0.9565) 

Rent Status (base: Market Rent)  29.1403 29.0087 29.3573 24.9949 

Subsidized Rent  11.1598*** 10.1257*** 9.4818*** 8.7868*** 

 (1.1598) (1.0732) (1.0566) (1.0024) 

Employment Status (base: Not 

Employed)  
32.8695 32.7395 32.7063 28.1008 

Employed  -3.7581*** -3.2605** -1.3028 -0.8407 

 (1.2780) (1.4141) (1.5061) (1.4668) 

Social Assistance Status (No 

Ontario Works)  
34.6787 34.0786 33.6777 28.9331 

Receiving Ontario Works  -5.1185*** -4.3226*** -2.9330*** -2.4945** 

 (1.0305) (1.0212) (1.0279) (0.9868) 

Constant  25.8141 1843.83 2.9873 2.7453 

Number of Observations 10,594 10,594 10,594 10,594 

adj. R2/ pseudo R2 0.105 0.154 0.022 0.018 

AIC 111175.7 465290.1 92096.6 89991.7 

BIC 111342.9 465457.3 92271.0 90166.2 

F Statistic/Wald Chi2 75.41*** 1843.83*** 2081.59*** 1943.67*** 
* p value < 0.1, ** p value < 0.05, *** p value < 0.01. 

Notes: Depending on the method being used, the coefficient or average marginal effects are provided for all 

continuous and dummy variables. The robust standard errors are shown in brackets. 

Recession Impact: Post-recession (2014-2016) was used as the base value for the recession impact variable because 

it was a period in which the economy was not experiencing the impacts of the 2008 recession. 

Household Composition: The base variable “no children” consists of single person households, couples with no 

children or couples and their extended family with no children. 

+ The predicted margins are presented for the bases of the dummy variables. 

  

The average marginal effect of total monthly household income was positive and 

statistically significant at the 1% level, while the effect of total monthly household income 

squared was negative and statistically significant at the 1% level. When the linear and squared 

coefficients were tested for being simultaneously equal to zero, the test was rejected at the 1% 

level of significance. The duration of food bank use increased as total monthly household income 
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increased, with this effect diminishing. Once total monthly household income reached a certain 

point, the duration of food bank use decreased. The maximum of the quadratic relationship 

occurred at $2,013.89/month. Like in the empirical analysis in chapter 6, this finding of a 

positive relationship between food bank use and total monthly household income was surprising. 

This is because people with the lowest levels of income are likely to be the most food insecure 

but empirical evidence reveals that these people did not use food banks to address their food 

insecurity. Figure 7.1 shows the marginal effects of total monthly household income calculated 

from $0 to $6,000 at $100 intervals59. As can be seen from the Figure, the magnitude of the 

marginal effects increased as the level of income increased.  

 

Figure 7.1 - Marginal Effects of Total Monthly Household Income 

 

 Employment did not have a statistically significant effect on the months of regular food 

bank use. Households receiving Ontario Works used the food banks for an average 2.5 fewer 

                                                      
59 The marginal effects of continuous variables change with as the value of the variable changes. The average 

marginal effect is reported in the regression tables. For an important variable like income level, it is valuable to see 

how the marginal effects change as the level of total monthly income per person changes. This is the purpose of this 

figure.  
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months than households not receiving Ontario Works, who visited the food banks regularly for 

an average 28.9 months. This result was the expected effect and was statistically significant 

across all models. These households were receiving income through the Ontario Works program 

on a consistent basis which may have allowed them to strategize to meet their needs more 

effectively and thereby, shorten their length of regular food bank use. This result is contrary to 

the findings of Kirkpatrick and Tarasuk (2009) and Loopstra and Tarasuk (2012). Olabiyi and 

McIntyre (2014) found that unemployed households on social assistance were also more likely to 

be food insecure.  

  

 Households that were living in subsidized housing used food banks more often than 

households living in rental accommodation. Households living in subsidized housing used food 

banks for an average 33.8 months, while households paying market rent had an average length of 

regular use that was 25 months. This result was robust as it was statistically significant at the 1% 

level across all four models. This was the expected result as households that are living in 

subsidized housing are in a distinctly worse financial situation than those paying market rent, and 

therefore the average duration of food bank use among households living in subsidized housing 

was longer.  

 

The empirical analysis of the Link2Feed data (chapter 6) investigated the impact of 

receiving ODSP on food bank use. It was found that households receiving ODSP were more 

reliant on food banks than non-ODSP households. In this empirical analysis, client self-reported 

disability status is investigated. Did clients who identified as having a disability use the food 

banks longer? Clients who self-identified as having a disability used food banks, on average, for 

11.9 months longer than non-disabled clients. This finding is statistically significant at the 1% 

level across all four models. These clients identified themselves as having a health issue which 

likely compounded existing challenges and may have worsened their situations. Furthermore, a 

disability could prevent a person from being able to work. Therefore, employment may not be a 

viable option for many of these clients. All these issues related to having a disability may have 

increased the likelihood of food bank use.  
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 Increased likelihood of severe food insecurity is a serious concern among Indigenous 

people in Canada. Does this translate into a higher level of food bank use? Clients who identified 

as Indigenous used the food banks for an average 39.7 months, or 3.3 years. This is 13 months 

longer than non-Indigenous clients. This result is statistically significant in all four models. This 

result could be attributed to prolonged periods of economic discrimination, generational trauma 

and racial prejudice experienced by Indigenous people. The magnitude of this effect is 

remarkable because it is considerably larger than the effects of other variables included in the 

study period.  

 

 Most Canadians are either immigrants or descendants of immigrants. It takes time to 

become established after moving to a new country. Do non-citizens use food banks longer than 

Canadian citizens?  Non-citizens used the food banks for a significantly shorter period than 

Canadian citizens, on average60. Canadian citizens used the food banks for an average 30.4 

months, while the length of use of the other categories was 18.76 months for permanent 

residents, 11.5 months for refugees and only 8.8 months for clients with temporary immigration 

status in Canada. The lower levels of food bank use observed among non-citizens could be due 

to receipt of charity not being an accepted cultural practice or a lack of knowledge of the 

existence of food banks, or other resources being available to them to address their food 

insecurity, such as support within the community.  

   

7.4.2 - Empirical Specification #2: Relative Monthly Income 

The second empirical specification regressed the number of months of regular food bank 

use on numerous different socioeconomic characteristics. A relative measure of income was 

included in this specification. Relative monthly income captures the difference between the 

household’s total monthly income and their respective low-income line. Relative monthly 

income was constructed by identifying the appropriate low-income line for the household based 

on their household size and subtracting it from the amount of total monthly household income61.  

The overall goodness of fit of the second empirical specification was acceptable considering the 

                                                      
60 The only category that had an insignificant impact was “other” which could include people in Canada illegally. 

However, this category constituted a very small portion of the sample. 
61 The Market Basket Measure low-income lines from Statistics Canada were used. The Market Basket Measure 

low-income lines vary depending on the number of members in the household. If the household had an income 

below their low-income line, their relative monthly income was negative. 
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adjusted R2s were between 0.1 and 0.15. Furthermore, the F statistic and Wald Chi2s were 

statistically significant, meaning the model has predictive capability. The results are considered 

econometrically reliable as the results of the four models are very similar. The results of the 

second empirical specification are presented in Table 7.3 and are similar to the results from the 

first empirical specification.  

Table 7.3 - Regression Results of the Second Empirical Specification: Relative Monthly Income 

Dependent Variable: Number of 

Months of Regular Food Bank Use 

(mean- 32.55 months) 

OLS Poisson 
Negative 

Binomial 

Zero- 

Truncated 

Negative 

Binomial 

 Coefficients 

Average 

Marginal 

Effects 

Average 

Marginal 

Effects 

Average 

Marginal 

Effects 

Age  0.3018*** 0.2958*** 0.4251*** 0.4187*** 

 (0.0374) (0.0368) (0.0411) (0.0403) 

Relative Monthly Income -0.0016 -0.0017 -0.0025 -0.0025 

 (0.0015) (0.0016) (0.0016) (0.0015) 

Relative Monthly Income Squared -1.45e-06*** -1.47e-06*** -1.99e-06*** -1.99e-06*** 

 (4.81e-07) (5.49e-07) (5.28e-07) (5.15e-07) 

Number of Participating Food 

Banks 

-0.0412 -0.0166 -0.0588 -0.0639 

(0.1116) (0.1134) (0.1085) (0.1039) 

Recession Impact (base: Post 

Recession 2014-2016)  
33.0370 33.1639 33.7089 29.1115 

Pre-Recession 2006/2007 0.6278 0.2396 -0.7791 -0.8544 

 (2.8922) (2.9227) (2.8458) (2.7212) 

Recession 2008-2010 -2.0900 -2.2649 -2.6785 -2.5470 

 (2.1530) (2.1716) (2.1120) (2.0172) 

Recession Recovery 2011-2013 0.0325 -0.0793 -0.3441 -0.3285 

 (1.6303) (1.6249) (1.6019) (1.5354) 

Gender (base: Female)  34.5496 34.5295 34.4744 29.8074 

Male  -4.3408*** -4.2247*** -3.8048*** -3.5843*** 

 (0.9840) (0.9598) (0.9275) (0.8862) 

Marital Status (base: Not Single)  32.6241 32.6968 33.2397 28.6955 

Single  0.5816 0.9427 2.3860* 2.4663** 

 (1.4351) (1.3666) (1.2602) (1.1921) 

Years of Education -1.3384*** -1.3342*** -1.4364*** -1.3709*** 

 (0.1727) (0.1695) (0.1651) (0.1585) 

Household Size  2.6327*** 2.7820*** 3.0455*** 2.9380*** 

 (0.5676) (0.5615) (0.5333) (0.5145) 

Citizenship Status (base: Canadian 

Citizen/First Nations)  
34.9146 34.9802 35.1787 30.4127 

Immigrant/Perm. Res -9.8520*** -11.8354*** -12.2644*** -11.6121*** 

 (0.9680) (1.0268) (0.9346) (0.8667) 

Refugee Status  -13.2140*** -20.0734*** -19.8725*** -18.7037*** 

 (1.0209) (1.0888) (1.0881) (1.0105) 
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Temporary Status -13.4104*** -22.5051*** -22.8746*** -21.5802*** 

 (1.0287) (1.1477) (1.0867) (0.9853) 

Other  -1.9989 -1.7991 -3.9282 -3.7890 

 (6.4802) (6.6043) (5.4280) (5.0888) 

Indigenous Status (base: Not 

Indigenous) 31.0450 31.0615 31.1479 26.6501 

Indigenous  16.0594*** 12.9746*** 13.7354*** 12.9761*** 

 (2.2367) (1.8526) (1.9248) (1.8409) 

Household Composition (base: No 

Children)  
33.3594 33.3620 33.0471 28.3854 

Single Parent -1.4136 -1.1291 0.2414 0.4971 

 (1.5809) (1.6051) (1.5909) (1.5412) 

Parents with children -3.1650* -4.0060** -2.8505* -2.5569 

 (1.8095) (1.8137) (1.6922) (1.6227) 

Disability (base: Not Disabled)  26.3697 25.4992 25.4481 21.2247 

Disabled  12.5342*** 12.5257*** 12.8762*** 12.1436*** 

 (1.0528) (1.0079) (1.0084) (0.9536) 

Rent Status (base: Market Rent)  29.2416 29.0975 29.4872 25.1294 

Subsidized rent  10.8175*** 9.8054*** 9.0340*** 8.3358*** 

 (1.1453) (1.0520) (1.0365) (0.9808) 

Employment Status (base: Not 

Employed)  
32.9035 32.7678 32.7464 28.1433 

Employed  -4.0576*** -3.5409** -1.7023 -1.2434 

 (1.2824) (1.4055) (1.4804) (1.4363) 

Social Assistance Status (No 

Ontario Works)  
34.9429 34.3353 34.0002 29.2495 

Receiving Ontario Works -5.7232*** -4.9403*** -3.7307*** -3.2816*** 

 (1.0615) (1.0247) (1.0154) (0.9687) 

Constant  30.8880 3.3160 3.1604 2.9411 

Number of Observations 10,594 10,594 10,594 10,594 

adj. R2/ pseudo R2 0.105 0.154 0.022 0.018 

AIC 111178.4 465379.3 92094.5 89989.4 

BIC 111345.5 465546.5 92268.9 90163.8 

F Statisic/Wald Chi2 75.25*** 1844.21*** 2095.33*** 1956.98*** 
* p value < 0.1, ** p value < 0.05, *** p value < 0.01. 

Notes: Depending on the method being used, the coefficient or average marginal effects are provided for all 

continuous and non-base dummy variables. The robust standard errors are shown in brackets. 

Recession Impact: Post-recession (2014-2016) was used as the base value for the recession impact variable because 

it was a period in which the economy was not experiencing the impacts of the 2008 recession. 

Household Composition: The base variable “no children” consists of single person households, couples with no 

children or couples and their extended family with no children. 

+ The predicted margins are presented for the bases of the dummy variables. 

 

The impact of the number of participating food banks and the recession remained 

statistically insignificant. Older clients were found to use the food banks longer. Male clients 

used the food banks for shorter periods of time than female clients. Household composition and 

employment status did not have a significant impact on the duration of food bank use. Clients 
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living in subsidized housing, clients who were disabled, clients who identified as being of 

“single” marital status, clients living in larger households and Indigenous clients all used the 

food banks for a comparatively longer time, on average. The magnitude of the impact of being 

Indigenous remained surprisingly large. Clients who were not citizens and clients receiving 

Ontario Works all had a shorter average duration of food bank use. However, as in the first 

empirical specification, the impact of employment status was not consistently significant across 

all four models.  

Clients with more years of education used the food banks for a shorter time, on average. 

The result that clients with higher levels of education demonstrated a lower level of food bank 

use was consistent with the initial hypothesis put forward in this chapter. This result was also 

consistent with the results from the first empirical model and the findings of the studies 

Kirkpatrick and Tarasuk (2009) and Loopstra and Tarasuk (2012). Both Olabiyi and McIntyre 

(2014) and Dean and Sharkey (2011) found that higher levels of education were associated with 

lower prevalence of food insecurity. 

The average marginal effect of relative monthly income was negative, while that of 

relative monthly income squared was negative. These coefficients were tested for being 

simultaneously equal to zero, which was rejected at the 1% significance level. The duration of 

food bank use decreased as relative monthly income increased, with this effect occurring at a 

decreasing rate. Figure 7.2 shows the marginal effects of relative monthly income from $-5000 to 

$1900, at $100 intervals. The average marginal effect increased in magnitude as income 

increased. This finding is consistent with the results of Kirkpatrick and Tarasuk (2009) and 

Loopstra and Tarasuk (2012) who found that higher levels of income were associated with lower 

levels of food bank use. 
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Figure 7.2 - Marginal Effects of Relative Monthly Income 

 

7.4.3 - Selected Elasticities  

Elasticities of variables that are of particular interest are shown in Table 7.4. Elasticities 

are useful because they are comparable, lend themselves to better intuitive explanation and can 

be communicated to a broader audience62. Receipt of social assistance was associated with a 

comparatively shorter duration of food bank use than households not receiving social assistance. 

This is very interesting because the previous literature has found that households receiving social 

assistance are more reliant on food banks. Debates about whether the level of social assistance is 

inadequate and even whether social assistance should exist are common in Ontario’s political 

realm. While a substantial portion of the sample of food bank users were receiving Ontario 

Works (44%), this is evidence that providing social assistance has the desired effect of lessoning 

the severity of an individual’s poverty.  

                                                      
62 These elasticities are interpreted as the proportional change in y for a one unit increase in x or a change in x from 

the base category to that being evaluated. 
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Having children in the household did not significantly increase the duration of food bank 

use, but households with more members were significantly more reliant on the food banks. The 

magnitude of the elasticity of household size doubled with the inclusion of relative monthly 

income, indicating there is a degree of correlation between household size and income, which is 

not surprising.  

The magnitudes of the elasticities associated with being Indigenous, living in subsidized 

housing and having a disability were all positive and very large. These groups have been 

identified as vulnerable in the political realm, as there are various programs and policies that are 

targeted at improving the well being of Indigenous people and people with disabilities within 

Ontario. People living in subsidized housing are already benefiting from a government program. 

For some perspective, 8% of the clients in the sample identified as Indigenous, 27% were living 

in subsidized housing and 48% of clients identified as having a disability. These elasticities 

demonstrate that something associated with being Indigenous increases a person’s vulnerability, 

as their reliance on the food banks is much greater than that of other groups investigated in this 

study. Households living in subsidized housing have self-identified as being in greater need than 

those paying market rent, as they are receiving government benefits. The magnitude of the 

duration of food banks is of concern, especially considering these households are already 

receiving help. The proportion of clients in the sample who identified as disabled and the 

magnitude of their use of the food banks compared to other groups also indicates that the 

implications of having disability is making their situations noticeably worse than other clients.  
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Table 7.4- Comparison of Selected Elasticities 

Dependent Variable: Number of Months of 

Regular Food Bank Use (mean- 32.55 months) 

First Empirical 

Model 

Second Empirical 

Model 

Variables  Elasticity Elasticity 

Total Monthly Household Income   0.0003***  

Total Monthly Household Income Squared  -7.71e-08***  

Relative Monthly Income  -0.0001 

Relative Monthly Income Squared  -7.09e-08*** 

Years of Education  -0.0481*** -0.0489*** 

Household Size 0.0513*** 0.1048*** 

Rent Status (base: Market Rent)    

Subsidized rent  0.3012*** 0.2865*** 

Indigenous Status (base: Not Indigenous)   

Indigenous  0.4009*** 0.3967*** 

Household Composition (base: No Children)   

Single Parent 0.0121 0.0174 

Parents with Children -0.0879 -0.0944 

Disability (base: Not Disabled)   

Disabled  0.4445*** 0.4524*** 

Employment Status (base: Not Employed)   

Employed  -0.0304 -0.0452 

Social Assistance Status (No Ontario Works)   

Receiving Ontario Works  -0.0902** -0.1190*** 
* p value < 0.1, ** p value < 0.05, *** p value < 0.01. 

Note: All the elasticities were converted from zero-truncated negative binomial regressions. Robust standard errors 

were estimated.  

 

7.5 - Summary  

This chapter outlined the empirical framework that guided the analysis of the Who’s 

Hungry data, discussed the econometric models used and then presented and discussed the 

results of the analysis. Various socioeconomic characteristics investigated in this empirical 

analysis had significant impacts on the duration of food bank use. Non-citizens used the food 

banks for a shorter time than Canadian citizens. Indigenous clients used the food banks over a 

year longer, on average, than non-Indigenous clients. Clients living in subsidized housing used 

the food banks for about 8 months longer than households that were paying market rent. Clients 

who self identified as having a disability used the food banks for about a year longer, on average, 

than clients with no disability. The 2008 recession surprisingly had no significant impact on food 

bank use.  

Older clients used the food banks for a longer time. Male clients used the food banks for 

shorter periods of time than female clients. Clients who identified with the “single” marital status 
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used the food banks for a significantly longer period of time than not single clients. Households 

with more members used the food banks for longer, on average. Household composition did not 

have a significant impact. Clients with more years of education used food banks for shorter 

periods of time.  

Clients who were receiving Ontario Works used the food banks for shorter periods of 

time. Employment status did not have a statistically significant impact. The length of food bank 

use increased as total monthly household income increased from very low levels, to 

comparatively higher levels. The magnitude of this effect gradually diminished until, after a level 

of income, the length of food bank use decreased as the level of total monthly household income 

increased. This result is evidence that people with very low incomes do not use food banks to 

address their food insecurity. When relative monthly income was investigated it was found that 

the average length of food bank use decreased as relative monthly income increased.  

7.5.1 - Fact vs. Fiction  

 In conclusion, considering the results from both datasets, characteristics that are 

associated with higher levels of food bank use include aging, larger household size, being 

Indigenous, living in comparatively cheaper rent, having a disability and receiving ODSP 

benefits. Clients who were not Canadian citizens were less reliant on the food banks. Previous 

literature determined that receipt of Ontario Works increases reliance on food banks, but this 

research has found evidence of the opposite; receipt of social assistance was associated with 

reduced duration of food bank use. Clients with more years of education used the food banks for 

shorter durations. It was also found that more years of education was associated with a larger 

number of visits to the food banks. This result could have been driven by factors, such as debt 

level, which were not possible to investigate due to data limitations. The poorer a household was, 

the more reliant they were on food banks. Households with very low levels of income did not 

seem to rely on food banks to address their food insecurity. The following and final chapter will 

summarize the work completed in this thesis, identify the policy implications of this research and 

will also discuss areas for future research.  
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Chapter 8 – Conclusion 

8.1 - Introduction and Motivation  

3.2 million Canadians are struggling with food insecurity (Tarasuk et al., 2016). Food 

insecurity has several serious health implications for both adults and children. These include 

malnutrition, increased risk of nutrition related diseases, cognitive developmental deficits, 

behavioural issues and psychosocial dysfunction (Cook et al., 2004, McIntyre et al., 2012). 

There are a variety of supports for food insecure people in Canada which include soup kitchens, 

school run meal programs, nutrition projects, meals on wheels, emergency food vouchers, bed 

and breakfast programs and food banks.  

Food banks are voluntary, community-based initiatives that collect donated foodstuffs 

from the public, farms and food industry and distribute to people in need in different locations in 

Canada (Loopstra and Tarasuk, 2012). The combination of civil society and private sector efforts 

make food banks a unique response to food insecurity in developed countries. The first food 

bank in Canada was established in Edmonton in 1981 (Riches, 1986). It was meant to 

temporarily support a community experiencing economic difficulty. Instead, the food bank 

model spread throughout Canada and, as the need has grown over time, food banks became 

institutionalized in this country. Food banks are now accessed by hundreds of thousands of 

Canadians every month (Food Banks Canada, 2016).  

Not all food insecure individuals access food banks. Previous studies have found that of 

the food insecure population in Canada, food bank users tend to be more severely food insecure 

(Kirkpatrick and Tarasuk, 2009; Loopstra and Tarasuk, 2012; Loopstra and Tarasuk, 2015). Food 

bank users are not well understood as very little formal research has investigated their situations. 

There are two studies that have investigated the underlying causes of food bank use. Kirkpatrick 

and Tarasuk (2009) and Loopstra and Tarausk (2012) found that of low-income households in 

Toronto, receiving social assistance, households with lower levels of education, non-immigrants 

and households with lower levels of income were more likely to use food banks. Due to the small 

amount of research in this area, there are many socioeconomic factors that have yet to be 

investigated. Questions this research sought to answer that were not previously investigated 

included: How does a disability impact food bank use? Are households receiving income from 

employment or benefits from Employment Insurance less likely to use food banks? Does where a 
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household lives in Toronto impact the frequency of food bank use? Do households with more 

members use food banks more often? Did the 2008 recession impact food bank use? Does being 

Indigenous impact a person’s reliance on food banks? Are non-Canadian citizens more likely to 

use food banks? The main purpose of the research was to bridge this gap by addressing most of 

the relevant factors that push people to use food banks in Canada. The objectives of this research 

were to: 

1. To carry out a selective review of the institutional features of social safety nets and history of 

food banking in four different countries by researching and synthesizing relevant information 

from the respective governments and national food banking systems.  

2. To conduct a critical literature review by analyzing relevant academic studies, non-

government organizations publications and governments documents, synthesizing the 

information and identifying key contributions as well as gaps in the literature.  

3. To develop an economic conceptual framework of a household’s decision to use a food bank.  

4. To develop an empirical framework to measure the relationship between the factors of interest 

and use of the Toronto Daily Bread Food Bank network as captured in the Link2Feed dataset and 

to evaluate the subsequent results by applying the conceptual framework.  

5. To develop an empirical framework to measure the relationship between the factors of interest 

and use of the Toronto Daily Bread Food Bank network as captured in the Who’s Hungry dataset 

and to evaluate the subsequent results by applying the conceptual framework. 

8.2 - Theoretical Results  

 An economic conceptual framework was developed whereby a household chose to use a 

food bank if food bank use maximized their utility. Their utility was determined by the quantity 

of a numeraire good, the quantity of food the possessed, and a vector of the household’s 

socioeconomic characteristics. The household was subject to a budget constraint consisting of 

the prices of the numeraire and food and their wage and non-wage income. If the household 

determined that the level of utility they received from visiting the food bank (adjusted for 

stigma) was higher than the level of utility associated with not using the food bank, the 

household would choose to visit the food bank.   
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8.3 - Data and Econometric Methods 

 The Toronto Daily Bread Food Bank provided the data analyzed in this thesis. The 

Toronto Daily Bread Food Bank is a food bank and distributor of food to over 200 other food 

banks and feeding programs throughout Toronto. According to Richard Matern, Director of 

Research and Communications at the Toronto Daily Bread Food Bank, their network of food 

banks represents about 40% of the food banks in operation in the city. The datasets that were 

provided included a census of all the clients who visited their network from September 2016 to 

September 2017. This is known as the Link2Feed dataset and contained socioeconomic 

information 16,836 clients. The client’s reliance on food banks was measured as the number of 

visits the client made to the food bank network over the 13-month period. The second dataset, 

known as the Who’s Hungry dataset, is a combination of eleven random samples collected 

annually between 2006 and 2016, therefore, it is cross sectional time series. The Who’s Hungry 

dataset contained 10,954 observations. In this dataset, a client’s reliance on food banks is 

measured as the self-reported number of months of regular food bank use. Zero-truncated 

negative binomial regression was used in the empirical analysis of both datasets. 

8.4 – Key Findings  

 The two datasets were analyzed separately, however, the key findings will be 

summarized in tandem. Households with more members were more reliant on food banks. Non-

citizens used food banks for a significantly shorter period than Canadian citizens. Clients who 

were Indigenous were found to have a much higher level of reliance on food banks than non-

Indigenous clients, as they used food banks for a year longer, on average. Households that were 

living in postal codes that had comparatively higher levels of rent made fewer visits to the food 

banks over the 13-month period that was investigated. Clients living in the inner suburbs were 

found to have a higher level of reliance on food banks than clients living in the city core of 

Toronto. The 2008 recession was not found to have a statistically significant impact on the rates 

of food bank use.  

 More years of education were associated with shorter average duration of food bank use. 

Further research is needed to determine whether more years of education increased the average 

number of times the food banks were accessed. There was some evidence that households whose 

primary source of income was Ontario Works payments were less reliant on food banks when 
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compared with households that were not employed or were not receiving Ontario Works63. 

Receipt of income from employment or Employment Insurance benefits had no significant 

impact on reliance on food banks. Households that were receiving Ontario Disability Support 

Program (ODSP) benefits as their primary source of income and clients who self-identified as 

having a disability were more reliant on food banks.  

The further below the household’s total monthly income was from their respective low-

income line, the more reliant they were on food banks. In other words, the poorer a household 

was the more reliant they were on food banks. There was evidence that households with very low 

levels of income had very low levels of food bank use. This was unexpected because clients with 

very low levels of income would likely have the most severe levels of food insecurity. This 

means these clients did not seem to rely on food banks to address their food insecurity. These 

findings have various implications for food banks, the City of Toronto and the Government of 

Ontario.  

8.5 - Policy Implications  

This research set out to understand the underlying socioeconomic causes of food bank 

use. Various significant results were found which were shared in the previous section. These 

results have implications for the main stakeholders in this economic problem, who were 

identified at the outset of this thesis. These stakeholders were the operators of food banks in 

Toronto, the City of Toronto and the Government of Ontario. How the key findings relate to each 

of these stakeholders will now be discussed.  

The findings of this research could support food bank managers in their efforts to 

anticipate demand. While this may not be new information, any negative or downward pressure 

on incomes will likely increase demand for food banks. Reductions in government benefits, 

reductions in employment income or lay-offs in a certain sector would likely increase demand. 

For instance, as mechanization continues, jobs in the retail and manufacturing sectors are 

becoming increasingly vulnerable and could drive demand for food banks in the future should 

these jobs be replaced. Food banks in the inner suburbs of Toronto could also anticipate growth 

                                                      
63 This result was consistently significant in the Who’s Hungry dataset, but not the Link2Feed dataset.  
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in demand for their services as the inner suburbs are more affordable, and higher levels of food 

bank use in the inner suburbs compared to the city core were found.  

The findings of this thesis could help food bank managers in their efforts to raise support 

for food bank activities. This research reveals some of the more vulnerable populations of food 

bank clients. For instance, the average duration of regular food bank use was significantly longer 

among Indigenous individuals and people with disabilities. These facts could motivate increased 

support.  

This thesis has highlighted the importance of collecting data on food bank users. This 

data is collected through survey questions, however, structuring survey questions to minimize 

misinterpretation can be tricky. One practice to keep in mind is avoiding the use of terms with 

general meanings, such as “many” or “regular”. If it is necessary to use such terms, provide a 

definition of what exactly is meant by that term. Other information that was particularly valuable 

was quantified measures of food bank use (ie. number of visits over last year) because they were 

specific measures of need. Additional information that might be useful to know would include 

the client’s substance abuse status, level of familial/social support, and level household debt.  

Various findings related to certain groups could inform discussions at the City of Toronto 

and/or the Government of Ontario. For instance, clients who self-identified as having a disability 

and households who were receiving Ontario Disability Support Program benefits had a 

significantly higher level of reliance on food banks than most of the other characteristics that 

were studied. Indigenous people also had a much higher reliance on food banks than non-

Indigenous people. Both the City of Toronto and the Government of Ontario have policies and 

programs focused on supporting the well being of people with disabilities and Indigenous 

peoples. The findings in this thesis could contribute to discussions surrounding issues in such 

areas.  

8.6 - Areas for Future Research  

This research found some evidence that clients with very low household incomes exhibit 

lower levels of food bank use than generally low-income households. But very low-income 

clients likely have the most severe level of food insecurity. Then, how do very low-income 

households deal with food insecurity if they do not use food banks? Do they use soup kitchens or 
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community feeding programs? Why are very-low income households not using food banks? Is 

this because of a lack of aptitude or lack of comfort navigating the food banking system? Or are 

there other barriers, such as no access to transportation, that are keeping these people from 

accessing the food banks? Understanding these issues related to the low-income and socially 

vulnerable is needed to figure out how to help them in the future.  

Other questions that could be investigated include what is the impact of debt level on 

food bank use? Does having a substance abuse problem or lack of familial support increase the 

likelihood of reliance on food banks? Does the country where education is earned impact 

reliance on food banks? There are many areas that future studies could pursue.  

8.7 - Concluding Remarks  

This thesis conducted an economic analysis of the socioeconomic drivers of food bank 

use in Toronto, Canada. A comparative analysis of the history of food banking and the structure 

of institutional social safety nets in Canada, the United States, the United Kingdom and Australia 

was conducted. A critical literature review that synthesized the contributions of studies 

investigating the determinants of food insecurity and food bank use was carried out. An 

economic theoretical framework of a household’s decision to use a food bank was developed, 

which had not been previously done. Empirical analysis of data from the Toronto Daily Bread 

Food Bank, the likes of which has not been analyzed before, was done. Many of the 

socioeconomic characteristics that were investigated for a relationship with food bank use had 

not been explored before, such as Indigenous status, household composition and disability status. 

It was found that aging, larger household sizes, receipt of Ontario Disability Support Program 

benefits, being Indigenous, having a disability and low-income levels were associated with 

higher reliance on food banks. Food bank managers can benefit from this research as it can help 

them raise support for their work. Findings related to relevant policy and program areas, such as 

the findings regarding Indigenous people or people with disabilities, may inform discussions in 

the City of Toronto and the Government of Ontario. Hopefully this research encourages further 

investigation of this area.   
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Appendices  

Appendix 1- Summary of Methods and Data of Critical Literature  

Theme Studies  Method  Data and Source   Findings  

Socioeconomic 

factors and 

their relation to 

Food Security 

 

Bartfeld 

and 

Dunifon 

2006 

Logistic 

hierarchical 

regression 

modeling 

1998-2001 Food Security Supplements from 

the American Current Population Survey, 

70,942 observations, cross-sectional 

Food insecurity worsened among 

households with less income, high 

housing costs, high tax burden  

Bernell et al 

2006 

Multivariate 

logit regression 

1999-2001 Oregon Population Survey, 4,275 

observations, cross-sectional 

High county-level rent increases risk of 

food insecurity, effect more significant 

when paired with low-income  

 

Borjas 

(2004) 

Triple-

difference 

linear 

probability 

model 

United States Current Population Survey from 

1995 to 1999, panel, 207,761 observations   

Immigrants impacted by welfare reform 

experienced an increase in food 

insecurity 

Carter et al. 

(2012) 

Longitudinal 

logistic 

regression 

Quebec Longitudinal Study of Child 

Development, 1,746 observations, 1997/98-

2003/04 

No significant findings  

Davis and 

Geiger 

(2017) 

Logistic 

regression 

European Quality of Life Survey, 2003, 2007 

and 2011, cross-sectional, 30,507 observations  

The level of food insecurity varied 

across welfare regimes  

Dean and 

Sharkey 

(2011) 

Multinomial 

regression 

 

2006 Brazos Valley Community Health 

Assessment, 1803 observations, cross-section, 

Texas US 

People with low social capital, high 

levels of perceived personal disparity, 

residence in low income household, 

minority group membership and lower 

levels of education were more likely to 

experience food insecurity  

Fletcher et 

al. (2009) 

OLS with fixed 

effects 

Longitudinal sample of families with children 

and state rental costs across US, 2001 and 

2003, 10,000 observations  

Increasing housing costs between 2001 

and 2003 increased the rates of food 

insecurity  
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Gunderson 

et al. (2003) 

Probit 

Maximum 

likelihood 

model and 

probit OLS 

model, 

-Sample of 220 low-income housed and 

homeless women with children in Worcester, 

Massachusetts from 1992 to 1995;  

-Sample of 216 female headed families never 

used emergency shelter but receiving aid, 

1992-1995, cross sectional data  

Families that are more prone to 

homelessness have higher levels of food 

insecurity  

King 

(2015) 

Difference-in-

difference 

model 

Fragile Families and Child Wellbeing Study, 

longitudinal, 2,481 children between 1998-

2000 in 20 US cities 

Food insecurity is associated with 

housing instability  

Leete and 

Bania 

(2010) 

Multivariate 

logistic 

regression 

American household Income and Program 

Participation, Feb 2001 to April 2004, panel 

data, 18,380 observations  

Positive income shocks have no impact 

on food insufficiency while negative 

income shocks tend to significantly 

increase food insufficiency  

Li et al. 

(2016) 

Multivariate 

logit 

regressions 

Canadian Community Health Survey, 2005-

2012, 54,656 observations, cross-sectional 

The increase in social assistance funding 

during this period caused a short-term, 

statistically significant decrease in food 

insecurity in British Columbia 

Loopstra 

and 

Tarasuk 

(2013) 

Chi-squared 

tests and 

regression 

analysis 

2005-2007 sample of low-

income families with children and renting in 

12 high poverty areas in Toronto; 484 

observations, cross-sectional 

Subsidized rent families experienced 

higher levels of food insecurity than 

market rent households 

Loopstra et 

al. (2016) 

Cross-national 

first difference 

model  

Eurostat 2015 and the Organization for 

Economic Cooperation and Development, 21 

EU countries from 2004 to 2012 

Both rising unemployment and declining 

wages were found to be associated with 

increased food insecurity  

McIntyre et 

al. (2012) 

Summary 

statistics and 

logistic 

regression  

Canadian Community Health Survey, 2007-

2008, 29,407 observations, cross-sectional  

Lower levels of education and lower 

levels of income significantly increased 

the likelihood of the household 

experiencing food insecurity  

McIntyre et 

al. (2015) 

Path analysis 

model and OLS 

regression  

Canadian National Population Health Survey 

1998-1999 and 2006-2007, longitudinal data, 

985 observations 

Less frequent employment and negative 

health status increased the likelihood of 

recurrent food insecurity through their 

effects on income  

McIntyre et 

al. (2016) 

Blinder-oaxaca 

decomposition 

Canadian Community Health Survey, 2009-

2010, 68,050 observations, cross-sectional  

Food insecurity was less prevalent 

among homeowners  
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Olabiyi and 

McIntyre 

(2014) 

Multivariate 

regression 

analysis  

-pooled the 

cross-sections  

Canadian Community Health Survey from 

2005 to 2010, 116,351 observations, cross-

sectional  

 

Renters, single parent households, larger 

household compositions, lower 

educational attainment, those on 

unemployment insurance, chronic 

disease present, smoking and a gambling 

addiction were all associated with higher 

likelihood of food insecurity  

Sriram and 

Tarasuk 

2015 

Fixed effects 

multiple linear 

regression  

Canadian Community Health Survey, 2007-

2012 for 33 Census Metropolitan Areas across 

9 provinces, cross-sectional, 65,000 

observations 

Peak unemployment rates were linked to 

increased food insecurity among CMAs  

 

St-Germain 

and 

Tarasuk 

2017 

Multivariate 

logistic 

regression 

2005-2007 sample of low-

income families with children and renting in 

12 high poverty areas in Toronto; 484 

observations, cross-sectional 

After-tax income, after-rent income and 

total expenditure had a negative 

relationship with food insecurity  

Food Banks 

and 

Socioeconomic 

Factors 

Chhabra et 

al. 2014 

Pearson's 

correlation 

coefficient 

53 interviews (50 to 60 mins) of among urban 

food bank users in Cincinnati 

No significant findings between any 

variables 

Garthwaite 

et al. 2015 

Descriptive 

analysis  

ethnographic study of a Trussell Trust food 

bank in North East England, 2013, 42 

interviews with food bank users, 8 with 

volunteers, 6 of the food bank users had 

follow-ups 

Ill health was not usually the reason 

people were referred to the food bank, 

but it was a significant compounding 

factor in peoples struggle to get away 

from needing the food bank 

Kirkpatrick 

and 

Tarasuk 

2009 

Multivariate 

logistic 

regression  

2005-2007 sample of low-

income families with children and renting in 

12 high poverty areas in Toronto; 484 

observations, cross-sectional 

Food bank use was positively related to 

social assistance, having less than a high 

school education. Negatively related 

with income and immigrants.  

Loopstra 

and 

Tarasuk 

2012 

Multivariate 

logistic 

regression 

Follow-up to Kirkpatrick and Tarasuk 2009 

sample, 371 low income families in Toronto 

use of food programs 

Odds of using a food bank increased 

with worsened food insecurity status  

Loopstra 

and 

Tarasuk 

2015 

Descriptive 

comparison of 

summary 

statistics  

Canadian Community Health Survey and Food 

Banks Canada Hunger Counts from 2007 

to 2011  

Number and characteristics of people 

using food banks are not representative 

of the food insecure population  
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Starkey et 

al. 1998 

Data collected 

compared with 

Quebec data 

Sampled 57 food banks in Montreal, 490 food 

bank users completed a questionnaire and an 

interview with a dietitian 

People using food banks were on 

average: 

-mean age was 41  

-living alone 

-on social assistance  

-educated, with college or university 

degree  

Tarasuk et 

al. 2014 

Summary 

statistics 

2011-2012 Canadian Community Health 

Survey and Food Banks Canada Hunger 

Counts 

Those reliant on welfare were much 

more likely to experience severe food 

insecurity  

 



132 

 

Appendix 2 - Summary Statistics of Link2Feed Data  

Variables Observations Percent 

(%) 

Mean  Standard 

Deviation  

Minimum  Maximum  

Number of Visits 

to the Food Bank 

16,836  12.32 13.90 1 94 

Age 16,836  45.56 14.04 1 95 

Household Size 16,836  2.12 1.53 1 14 

Total Monthly 

Income 

16,836  937.48 681.91 0 5,700 

Relative Monthly 

Income  

16,836  -1393.43 841.16 -5,828.86 1,617.08 

Mean Rent*  13,598  1143.10 198.19 887 2,263 

Gender        
Female  8,766 52.07 $1049.71 

(11.91) 

$749.38 

(13.71) 

$0 

(1) 

$5,562 

(94) 
Male  8,070  47.93 $815.57 

(12.76) 

$575.85 

(14.09) 

$0 

(1) 

$5,700 

(91) 

Marital Status       
Single  10,152 60.30 $852.98 

(11.25) 

$551.64 

(12.97) 

$0 

(1) 

$5,500 

(83) 
Married/Common 

Law  
4,237 25.17 $1115.80 

(13.85) 

$919.03 

(15.12) 

$0 

(1) 

$5,700 

(94) 
Separated/Divorced  1,956 11.62 $969.82 

(13.78) 

$616.67 

(14.71) 

$0 

(1) 

$5,296.96 

(91) 
Widowed  491 2.92 $1017.19 

(15.26) 

$647.65 

(15.77) 

$0 

(1) 

$4,096 

(82) 

Years of 

Education 
16,836  12.72 2.57 8 20 

Employment Status  

Employed  
1,118  6.64 $1181.60 

(10.63) 

$778.75 

(13.13) 

$0 

(1) 

$5,700 

(84) 

Employment 

Insurance Recipient 

240 1.43 $1136.17 

(10.38) 

$737.90 

(11.76) 

$0 

(1) 

$5,344 

(55) 

Not-Employed  
15,478 91.93 $916.77 

(12.47) 

$669.53 

(13.97) 

$0 

(1) 

$5,562 

(94) 

Social Assistance Status  
Recipient of 

Ontario Works   
5,805 34.48 $883.80 

(11.36) 

$583.06 

(13.33) 

$0 

(1) 

$5,297 

(91) 
No Ontario Works  11,031 65.52 $965.74 

(12.82) 

$726.99 

(14.16) 

$0 

(1) 

$5,700 

(94) 

ODSP Status       
ODSP Recipient 4,537 26.95 $1093.30 

(12.93) 

$490.18 

(13.91) 

$0 

(1) 

$4,325 

(79) 
No ODSP 12,299 73.05 $880.01 

(12.09) 

$731.89 

(13.89) 

$0 

(1) 

$5,700 

(94) 

Region of Residence  
City Core 7,241 43.01   $879.86 

(11.42) 

$594.04 

(12.90) 

$0 

(1) 

$5,296.96 

(91) 
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Inner Suburbs 9,595 56.99 $980.97 

(12.99) 

$738.41 

(14.57) 

$0 

(1) 

$5,700 

(94) 

Note: *A subset of the data set had available postal codes, therefore mean rental cost is only available for 13,890 to 

the 16,836 observations. **The dollar amounts provided within the dummy variables are the mean, standard 

deviation and minimum/maximum of the total gross monthly income for that category. ***The bracketed number is 

the mean, standard deviation and minimum/maximum number of food bank visits across categories.  
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Appendix 3 - Who’s Hungry Data Set Summary Statistics  

Variables Overall 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Total 

Observations 

10,594 788 1,057 1,306 1,091 1,219 1,107 1,057 1,021 633 563   752 

# of Surveyed 

Food Banks 
 56 57 55 49 46 46 49 36 37 31 36 

Length of 

Regular Use 

            

Mean 32.44 36.44 34.57 30.01 28.57 30.26 32.36 32.60 31.97 30.57 36.17 37.97 

Std. Deviation 48.54 53.33 56.50 44.63 43.14 49.62 48.20 47.85 46.68 45.92 47.66 49.31 

Min/Max 1/420 1/360 1/380 1/360 1/360 1/384 1/384 1/420 1/372 1/360 1/360 1/420 

Age             

Mean 44.12 41.69 42.29 42.45 42.67 44.08 44.60 44.73 45.24 46.77 46.67 47.07 

Std. Deviation 12.43 11.98 11.17 11.65 12.06 12.49 12.63 12.59 12.77 12.33 12.77 13.49 

Min/Max 1/90 16/84 15/83 17/82 17/89 17/88 17/87 5/89 11/85 19/86 18/90 1/85 

Household Size             

Mean 2.35 2.07 2.24 2.40 2.54 2.27 2.30 2.36 2.47 2.52 2.28 2.32 

Std. Deviation 1.58 1.45 1.45 1.62 1.59 1.55 1.61 1.55 1.68 1.64 1.64 1.50 

Min/Max 1/12 1/11 1/8 1/11 1/10 1/10 1/12 1/9 1/10 1/8 1/12 1/8 

Total Monthly Household Income          

Mean 1056.74 980.67 1064.64 102.81 1047.95 1057.23 1008.07 1058.40 1060.31 1167.57 1117.79 1121.65 

Std. Deviation 600.12 562.86 593.97 586.66 599.98 589.60 600.60 603.92 612.58 655.07 552.61 629.29 

Min/Max 0/6,000 0/4,000 0/3,860 0/4,000 0/4,500 0/4,750 0/6,000 0/4,500 0/4,500 0/5,000 0/4,000 0/4,097 

Relative Monthly Income           

Mean -1138.0 -831.5 -882.04 -1005 -1146 -1094 -1202 -1273 -1351 -1285 -1246 -1334 

Std. Deviation 686.87 549.13 564.32 609.54 685.93 612 687 668 724 766 769 774 

Min/Max 
-5,121/ 

1936 

-3293/ 

1512 

-3055/ 

1418 

-3719/ 

1622 

-4164/ 

1459 

-3434/ 

1871 

-4894/ 

1936 

-3762/ 

1735 

-5121/ 

1695 

-4606/ 

1743 

-3888/ 

1656 

-4475/ 

1309 

Gender             
Female (%) 51.46 46.07 53.83 49.16 49.13 49.88 52.57 53.83 55.24 51.82 53.29 51.99 
Male (%) 48.54 53.93 46.17 50.84 50.87 50.12 47.43 46.17 44.76 48.18 46.71 48.01 

Marital Status             
Single (%) 68.81 77.92 64.81 59.42 58.20 69.98 71.18 72.19 71.30 69.83 75.31 77.39 
Not Single (%) 31.19 22.08 35.19 40.58 41.80 30.02 28.82 27.81 28.70 30.17 24.69 22.61 



135 

 

Education Level             

Mean  12.95 12.15 12.81 12.84 12.96 13.08 13 12.86 13.18 13.89 13.13 13.13 

Std. Deviation 2.68 2.37 2.71 2.60 2.63 2.72 2.69 2.73 2.76 2.79 2.77 2.59 

Min/Max 8/20 8/18 8/18 8/18 8/18 8/18 8/18 8/18 8/18 8/20 8/20 8/20 

Employment 

Status 
            

Employed (%) 11.36 7.74 12.30 13.63 11.09 8.70 10.48 12.58 10.87 14.69 12.08 11.44 
Not-Employed (%) 86.64 92.26 87.70 86.37 88.91 91.30 9.52 87.42 89.13 85.31   87.92 88.56 

Social Assistance Status                     
Ontario Works 

Recipient (%) 
43.69 54.70 45.22 44.79 44.73 45.61 43.00 45.32 43.29 38.23 35.35 33.51 

No Ontario Works 

(%)  
56.31 45.30 54.78 55.21 55.27 54.39 57.00 54.68 56.71 61.77 64.65 66.49 

Household Composition           
No Children (%) 61.08 66.12 59.79 60.72 56.19 61.69 60.43 61.40 58.47 61.93 64.12 65.43 
Single Parent (%) 17.99 18.65 19.87 19.53 18.42 17.97 20.05 17.12 18.71 14.69 15.99 12.90 
Parents (%) 20.93 15.23 20.34 19.75 25.39 20.34 19.51 21.48 22.82 23.38 19.89 21.68 

Disability Status             
Disabled (%) 48.45 61.17 49.48 47.32 47.48 44.71 45.17 43.42 44.17 48.97 50.09 59.18 
Not Disabled (%) 51.55 38.83 50.52 52.68 52.52 55.29 54.83 56.58 55.83 51.03 49.91 40.82 

Indigenous Status             
Indigenous (%) 8.70 15.61 10.03 8.50 7.52 7.47 7.05 8.42 6.07 6.16 12.43 9.44 
Not Indigenous (%) 91.30 84.39 89.97 91.50 92.48 92.53 92.95 91.58 93.93 93.87 87.57 90.56 

Subsidized Housing Status            
Subsidized Rent 

(%) 
29.59 29.57 27.63 27.95 26.31 26.33 30.26 31.60 32.03 28.75 34.64 35.11 

Market Rent (%) 70.41 70.43 72.37 72.05 73.69 73.67 69.74 68.40 67.97 71.25 65.36 64.89 
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Appendix 4 - Summary of Characteristics of Clients Across Education Levels and Levels of Food Bank Use  

 Low Food Bank Use 

(1-2 visits) 

Marginal Food Bank Use 

(2-6 visits) 

Moderate Food Bank Use  

(6-18 visits) 

High Food Bank 

Use 

(18-94 visits)  

Primary School or 

Less  

Sample Percent: 2.14% 

Age: 48 

Income/Person: $576  

Household Size: 2.4 

% Single Marital Status: 47 

% Employed: 3.88 

Sample Percent: 1.59% 

Age: 49 

Income/Person: $533 

Household Size: 2.6 

% Single Marital Status: 45 

% Employed: 3 

Sample Percent: 1.72% 

Age: 52 

Income/Person: $525 

Household Size: 2.6 

% Single Marital Status: 44 

% Employed: 1.73 

Sample Percent: 

2.19% 

Age: 56 

Income/Person: $555 

Household Size: 2.6 

% Single Marital 

Status: 40 

% Employed: 3.53 

High School 

Degree 

Sample Percent: 8.52% 

Age: 41 

Income/Person: $569 

Household Size: 1.9 

% Single Marital Status: 68 

% Employed: 6.76 

Sample Percent: 5.97% 

Age: 44 

Income/Person: $585 

Household Size: 2 

% Single Marital Status: 65 

% Employed: 6.67 

Sample Percent: 7.12% 

Age: 46 

Income/Person: $580 

Household Size: 2 

% Single Marital Status: 63 

% Employed: 5.34 

Sample Percent: 

6.42% 

Age: 50 

Income/Person: $560 

Household Size: 2.3 

% Single Marital 

Status: 59 

% Employed: 5.09 

Post-Secondary 

Degree  

8.65% 

Age: 42 

Income/Person: $564 

Household Size: 2 

% Single Marital Status: 60 

% Employed: 11.68 

6.29% 

Age: 43 

Income/Person: $565 

Household Size: 2 

% Single Marital Status: 60 

% Employed: 10.29 

7.36% 

Age: 46 

Income/Person: $561 

Household Size: 2.2 

% Single Marital Status: 56 

% Employed: 8.15 

7.88% 

Age: 51 

Income/Person: $551 

Household Size: 2.4  

% Single Marital 

Status: 48 

% Employed: 6.25 

Post-Graduate 

Degree  

Sample Percent: 0.74% 

Age: 43 

Income/Person: $472 

Household Size: 2.3 

% Single Marital Status: 41 

% Employed: 8.06 

Sample Percent: 0.55% 

Age: 43 

Income/Person: $498 

Household Size: 2.2 

% Single Marital Status: 43 

% Employed: 7.61 

Sample Percent: 0.70% 

Age: 46 

Income/Person: $474 

Household Size: 2.4 

% Single Marital Status: 39 

% Employed: 14.14 

Sample Percent: 

0.78% 

Age: 51 

Income/Person: $415 

Household Size: 2.6 

% Single Marital 

Status: 27 
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% Employed: 11.45 

Some High School  Sample Percent: 6.06% 

Age: 43 

Income/Person: $612 

Household Size: 1.8 

% Single Marital Status: 47 

% Employed: 3.53 

Sample Percent: 3.92% 

Age: 45  

Income/Person: $597 

Household Size: 2 

% Single Marital Status: 69 

% Employed: 1.97 

Sample Percent: 5.05% 

Age: 49 

Income/Person: $587 

Household Size: 2 

% Single Marital Status: 67 

% Employed: 3.53 

Sample Percent: 

5.29% 

Age: 51 

Income/Person: $574 

Household Size: 2.2 

% Single Marital 

Status: 66 

% Employed: 2.92 

Trade Certificate  Sample Percent: 0.59% 

Age: 43 

Income/Person: $519 

Household Size: 2 

% Single Marital Status: 64 

% Employed: 8.08 

Sample Percent: 0.40% 

Age: 45 

Income/Person: $514 

Household Size: 2.1 

% Single Marital Status: 68 

% Employed: 4.41 

Sample Percent: 0.54% 

Age: 55 

Income/Person: $620 

Household Size: 2.1 

% Single Marital Status: 55 

% Employed: 6.59 

Sample Percent: 

0.57% 

Age: 52 

Income/Person: $593 

Household Size: 1.9 

% Single Marital 

Status: 47 

% Employed: 7.22 

Some Post-

Secondary School 

Sample Percent: 3.39% 

Age: 36 

Income/Person: $580 

Household Size: 1.8 

% Single Marital Status: 70 

% Employed: 10.51 

Sample Percent: 2.16% 

Age: 36 

Income/Person: $579 

Household Size: 1.8 

% Single Marital Status: 71 

% Employed: 11.81 

Sample Percent: 2.14% 

Age: 40  

Income/Person: $599 

Household Size: 1.9 

% Single Marital Status: 66 

% Employed: 8.89 

Sample Percent: 

1.29% 

Age: 46  

Income/Person: $572 

Household Size: 2.3 

% Single Marital 

Status: 54 

% Employed: 8.76 
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