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Introduction

Gardens have been a part of urban life for centuries.  In North America vegetable gardens gained popularity during the years surrounding World War II when citizens were encouraged to plant Victory Gardens to supply their own food and take pressure off production industries and resources needed for the war effort (Smith and Kurtz 2003).  Another type of crisis helped to launch the resurgence of the gardening movement in North America in the late 1970s – the decline of inner cities (ibid).  As post-war white flight, fiscal crises, and divestment in inner cities grew, residents of these communities found themselves facing financial problems and lowered access to food markets both of which contributed to a situation known as food insecurity.  The abandonment of inner cities by municipal governments, industry, and wealthier families led to rundown, un-maintained, and decrepit surroundings for those unable to escape the declining neighbourhoods (Hynes 1996).  However, this abandonment also created space, in the form of empty lots, for a grassroots beautification and food security movement in the form of gardens (Smith and Kurtz 2003).  Internationally, urban agriculture – as it is known in the development literature – is a popular tool to combat food insecurity and other economic crises (Altieri et al. 1999; de Haen 2002; Castillo 2003).
Whether gardens are the outgrowth of a food security initiative, a community movement, or a hobby have the potential to play important roles in urban areas.  Increasing urban green space has been linked to increased plant and animal diversity (Gilbert 1989; Honnay et al. 1999; Pickett et al. 2001), improvements in soil (Hynes 1996), and beneficial changes in microclimate (Bach 1972) and hydrology by providing shade, absorbing carbon dioxide and reducing rainwater run-off (Malakoff; Schaake 1972).  Gardening for food has been shown to improve the nutrition of participants and the surrounding community (Blair et al. 1991).  Urban food production also benefits the broader community by reducing the transportation of food.  In North America the average food from a store has traveled 2000 kilometres and has cost eight fossil-fuel calories to deliver one food calorie (Smit 1999).  Given the positive benefits of gardens and gardening in urban areas, an important question for planners, community activists, and environmental activists is how to encourage more people to participate in gardening activities.  In order to increase participation in gardening, we must learn more about what attracts people to the activity now – an undertaking Gilbert states is the ideal role for social scientists to play in the environmental movement (Gilbert 1989).

 
This study is based on a survey conducted by one of the organizations working to encourage participation in urban gardening and urban greening activities in general – City Farmer, based in Vancouver, B.C.  City Farmer conducted an online survey over the course of 4 years.  The survey asked respondents about their interests and experiences with gardening in urban areas (“city farming”) [Appendix A].  The survey garnered 500 responses at the time of writing.  Each respondent was asked 19 different questions about their experiences with gardening.  Only a small selection of questions were analyzed for this study – those concerned directly with reasons for participating in gardening activities and the size and location of respondents’ gardens (questions 7,8, and 9 as well as demographic data such as age, country of residence, and sex).

Methods

A sample of the 500 total surveys was taken using a random number table.  The survey corresponding to the number on the table was selected and reviewed to ensure that the survey was completed by an urban gardener and that no more than one question was left unanswered on the survey.  If either of these conditions were not met, the survey was excluded and a new one selected according to the next number on the random number table.
The original survey data were transformed into ordinal-level data to make analysis possible.  For example, respondents were given 4 choices for size of garden (question 8) – these were recorded as ordinal-level data, ranked 1-4.  Question six, which dealt with reasons for gardening provided respondents with 6 choices.  For analysis, each choice was treated as a separate question and responses were recorded as “yes” if the respondent had checked that box and “no” if the box was unchecked.  In question seven respondents were given a choice of 7 possible locations for their garden.  These were grouped into “home” and “public” gardens for ease of analysis.  Respondents were also asked to state their country of residence.  For the purpose of this analysis, countries were recorded as Canada, United States (USA), and Other (which included 8 responses from a total of 5 different countries).

Once a sample was drawn, several hypotheses were generated:

1. Responses to “reasons for gardening” will differ for men and women.

2. Responses to “reason for gardening” will differ depending on the respondent’s country.

3. Male and female participation will differ by country.

4. Responses to “reasons for gardening” will differ depending on the size of the respondent’s garden.  

5. Responses to “reasons for gardening” will differ depending on the age of the respondent.

6. The size of garden will differ between the sexes.

7. The size of garden will differ between countries.

8. The location of garden will differ between the sexes.

Several statistical analyses were completed for each hypothesis using non-parametric statistics.  The data were almost all nominal-level before transformation, requiring the use of non-parametric statistics.  
Results
Basic descriptive statistics calculated for Age (Fig.1); Size of garden (Fig.2); Country (Fig. 3); Reasons for gardening (Fig. 4); and Location of garden (Fig. 5).  

As an aside, the sum of all reasons for gardening given by each respondent was calculated (Fig.6).  
Very few statistically significant results were found for any of the hypotheses.  All statistical tables can be found in Appendix B.
A Pearson’s Chi-squared test was conducted to determine whether reasons for gardening differ for men and women.  No significant results were found (Table 1).

A Kruskal-Wallis test was conducted to determine whether reasons for gardening differ depending on the respondent’s country.  No significant results were found for the Kruskal-Wallis test (Table 2).
Differences in male and female participation by country were analyzed using a Kruskal-Wallis test.  Some significant results were found for this hypothesis (X²= 9.844, P=.007) (Table 3) indicating that respondents in countries other than Canada and the United States may have different reasons that North Americans for practicing “city farming.”

Analysis of hypothesis four (reasons for gardening will differ depending on size of respondent’s garden) also yielded some significant results.  Using a Kruskal-Wallis test (Table 4), differences were found in “Garden for Enjoyment” (X²= 15.175, P=.002) and “Garden for better food flavour” (X²= 15.557; P=.001) indicating that people may choose the size of their garden based on the reasons for gardening – not a particularly surprising result.
No differences in reasons for gardening were found in gardeners of different ages (Table 5).  

Some differences in size of garden were found for different sexes using a Mann-Whitney U-test (U= 159; P= .009) indicating that men and women tend to have different sized gardens (Table 6).  

No differences were found in garden size for different countries using a Kruskal-Wallis test (Table 7).  No difference was found in garden location depending on the respondent’s sex using a Man-Whitney U-test) (Table 8).

Discussion
Gardener Demographics

Three forms of urban gardening have been identified by Brown and Carter: commercial farms, community gardens, and backyard gardens.  They report that in the U.S. there are 6000 community gardens in 38 cities (Brown and Carter 2003).  Similarly, community gardens are found in the majority of Canadian cities (Fairholm 1998).  Brown and Carter estimate that up to 25% of U.S. homes have backyard gardens.  While community gardens can range in size from a few gardeners up to 350, like one Milwaukee garden, backyard gardeners are probably still much more common than community gardens.  The City Farmer survey data showed that 72% of respondents gardened at home while only 18% of respondents participated in community or other public gardens.  An additional 10% of respondents gardened both at home and in a public garden.  Given the data collected by Brown and Carter (Brown and Carter 2003), a higher number of home gardeners is to be expected, but the large difference between home and community gardeners in this survey appears unbalanced.  Because completion of the survey required internet access those gardeners of low socio-economic status, who may be more likely to participate in a public garden project, might not have had an equal chance to participate in the survey.   
Brown and Carter (2003) report that participants in urban gardening tend to be over the age of sixty-five.  The distribution of gardeners in the City Farmer survey was just the opposite –with the majority of respondents being under the age of 50.  The skewed age range of respondents may, again, be linked to the medium of the survey.  Since this was an online survey, older gardeners may have been less likely to respond due to lack of access to the internet or lack of comfort with the technology. 

Garden Size

Even very small gardens can produce impressive amounts of food or other products (Hynes 1996; Fairholm 1998).  In tightly-packed urban community gardens, resourceful gardeners still find space for a wide variety of plants for food and aesthetic enjoyment.  Differences in size of garden might reflect different geographic locations – an inner city garden might have less space available than a community garden a little farther from the urban center.  Garden size might also differ depending on access to land, ability to manage a large garden, and or motivation for gardening.  The City Farmer survey did not collect data on exact geographic location within the city, but differences in size of garden depending on sex of gardener, gardener’s country of residence, and reasons for gardening were collected.  Previous literature has not addressed the issue of individual garden size – although some data exists on size of community gardens as a whole (Brown and Carter 2003).
The exact differences between men and women’s garden sizes was not determined – but the differences between the sexes appear at the level of large and extra large gardens with 4 men and 0 women having large gardens and 0 men and 1 woman having an extra large garden.  One possible explanation is that men and women differ in their willingness or ability (physical or time-wise) to take on the care of a large garden.  There may also be differences in access to large plots of land or ability to pay for or rent large plots.  Differences between the sexes in terms of access to land or ability to manage large plots is an issue advocates should be aware of as they work with individual and communities to develop garden projects.


Some differences were found for size of garden depending on the respondent’s country.  Since so few respondents were from outside North America (8) and those eight people represented 5 different countries, it is not possible to drawn any conclusions about respondents from outside either the U.S. or Canada; and the mix of countries represented in the category mean that few conclusions can be drawn based on findings concerning the category.  However, it would have been equally impossible to draw conclusions about any given country based on 1 or 2 respondents from that country.
Some differences in reasons for gardening were found for respondents with different sizes of gardens.  Because a post-hoc test was not possible for this analysis we were not able to determine the exact relationship between garden size and reasons for gardening.   Follow-up interviews or other qualitative data collection methods might help to clarify the relationship.  For now, advocates can simply be aware (as most undoubtedly are) that people will want different sizes of gardens depending on their motivation for participating in the activity.  For example, a person who wishes to garden primarily for enjoyment and to relieve stress might find that a small home garden – perhaps just the size of a window box – would be sufficient and that a larger garden might create more stress and less enjoyment because of the added work to maintain it. 
Motivation for gardening

The modern urban gardening movement grew out of economic stress and urban decay.  Urban gardening is a common tool for improving food security and improving rundown neighbourhoods.  Because of the potential for urban food production to alleviate food security and nutrition problems, much of the literature has focused on this aspect of urban gardens.  However, even their study of the role of community gardens improving nutrition, Blair et al. (1991) found that the most common response farmers gave to the question of why they gardened was recreation (21%).  The City Farmer survey found similar results with “enjoyment” being the most common answer given as a reason for gardening (94% responded that enjoyment was at least one of the reasons they gardened).  The next most common response was “for better food flavour” (84%) which could also be considered a form of enjoyment – as opposed to directly for food security or nutritional improvement.

When the sums of all responses for reasons for gardening were totalled and analyzed, it was found that 34% of respondents had selected all 6 choices for reasons for gardening.  A risk in providing several choices on a survey is that respondents will, without careful consideration, check all the choices.  One method to control for over-responses is to treat all surveys in which the respondent has selected all possible choices as biased and throw them out.  That step was not taken in this study, but the high percent of respondents who did check all choices may have unintentionally biased the results.  However, gardening in inherently a multi-faceted activity in which is it possible to participate for a wide range of reasons – so respondents who selected all 6 choices might have been reflecting the richness of their gardening experiences.

No differences were found in the City Farmer survey between the reasons men and women participate in gardening.  Both sexes rate “enjoyment” as the most popular reason for gardening, with better food flavour as the next most popular reason.  Similarly, no differences were found in reasons for gardening between countries.  There were some differences in male and female participation depending on country – but only between Canada and Other and the U.S. and Other.  Again, the diversity within the country category “Other” makes drawing conclusions about the category impossible. 

No differences were found in motivation for gardening between respondents of different ages.  The similarity in responses among men and women, Americans and Canadians, and different age groups indicates that the activity is practiced in much the same way in both countries – with men and women of a variety of ages participating for the same reasons.  It may be helpful for advocates or planners to know that programs that encourage urban gardening can, and should be, designed to include both men and women and can be shared with organizations in both the U.S. and Canada.  These similarities might allow advocacy or community development organizations to share program and curriculum information more easily.
Conclusions

Much of the literature on urban agriculture, community gardens, and urban gardening in general tends to focus on its role in reducing food insecurity and creating a more stable food system for urban dwellers (Fairholm 1998; Altieri et al. 1999; Smit 1999; de Haen 2002; Brown and Carter 2003; Castillo 2003).  However, the results of the City Farmer online survey, as well as research conducted by Blair et al. (1991) have found that the primary reason people choose to participate in urban gardening projects is for enjoyment or recreation.  The links between urban food production and improved nutrition and food security are clear  - urban gardening projects provide participants and other community members with access to affordable and healthy foods (Blair et al. 1991; Fairholm 1998; Brown and Carter 2003).  In order to ensure that more people benefit from these nutritional improvements as well as the many other improvements gardens can bring to a community – environmental changes, better aesthetics, better community relations, and increased physical activity to name a very few (Hynes 1996), more people should be encouraged to participate.  Surveys like City Farmer’s will help that organization as well as other advocacy, community development, and environmental agencies target their programs to attract the greatest number of participants – not just those who might benefit from the food security improvements.  A wider base of people participating in gardening and urban greening projects will allow the benefits of these activities to spread even farther throughout urban communities.
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Appendix A: City Farmer Online Survey Form

Welcome to City Farmer's Urban Agriculture Survey 

Please take a few minutes to complete the following form. Where there are multiple answers to choose from, check as many of the boxes as apply to your situation.



Top of Form

1. Your e-mail address [image: image2.wmf]


2. What country do you live in? [image: image3.wmf]


3. What is your interest in Urban Agriculture? [image: image4.wmf]






4. Do you live in an urban area? 

yes [image: image5.wmf]


no [image: image6.wmf]


If you answered "no" please go to Question 19


5. (Yes, I live in an urban area) Do you produce any of your food? 
(anything from one tomato in a container, to livestock on a small farm) 

yes [image: image7.wmf]


no [image: image8.wmf]


If you answered "no" please go to Question 18 


6. (For city farmers only) What food do you produce? 

[image: image9.wmf]

vegetables 

[image: image10.wmf]

fruit 

[image: image11.wmf]

herbs 

[image: image12.wmf]

honey 

[image: image13.wmf]

meat 

[image: image14.wmf]

fish 

[image: image15.wmf]

dairy

[image: image16.wmf]

grains 

[image: image17.wmf]

legumes 

[image: image18.wmf]nuts 

other [image: image19.wmf]


 



7. (For city farmers only) Where do you grow your food? 

[image: image20.wmf]

in a home garden

[image: image21.wmf]

in a community garden

[image: image22.wmf]

on a rooftop

[image: image23.wmf]

on a windowsill

[image: image24.wmf]

on a balcony

[image: image25.wmf]

in a school garden

[image: image26.wmf]

in a hospital garden

[image: image27.wmf]on farm land

other [image: image28.wmf]




8. (For city farmers only) How large is your city farm? (food producing area)

[image: image29.wmf]

small (0 to 100 square ft)

[image: image30.wmf]

medium (100 to 1000 square feet)

[image: image31.wmf]

large (1000 to 10,000 square feet)

[image: image32.wmf]

very large (more than 10,000 square feet)



9. (For city farmers only) Why do you grow food in the city?

[image: image33.wmf]

Because I enjoy the activity.

[image: image34.wmf]

Because it saves me money.

[image: image35.wmf]

Because it is safer to eat than store bought food.

[image: image36.wmf]

Because it relieves stress.

[image: image37.wmf]

Because it is good for the environment.

[image: image38.wmf]Because I enjoy the flavour of home-grown food.

other [image: image39.wmf]




10. (For city farmers only) Do you sell any of the food you produce?

[image: image40.wmf]yes

If yes, then where do you sell it? [image: image41.wmf]


[image: image42.wmf]

no



11. How long have you produced food in the city?

[image: image43.wmf]

0 - 5 years

[image: image44.wmf]

5 - 10 years

[image: image45.wmf]

10 - 20 years

[image: image46.wmf]

longer



12. (For city farmers only) What stops you from growing more food than you do? 

[image: image47.wmf]

I have no time.

[image: image48.wmf]

There is no space.

[image: image49.wmf]

City by-laws prevent it.

[image: image50.wmf]

I need more information.

[image: image51.wmf]

The climate is poor.

[image: image52.wmf]The land is polluted. 

other [image: image53.wmf]




(For city farmers only)
13. What is your age? [image: image54.wmf]


14. Are you [image: image55.wmf]

male or [image: image56.wmf]female? 

15. What city do you live in? [image: image57.wmf]


16. What is the population of your city? (approx.) [image: image58.wmf]




17. (For city farmers only) Please tell us more about your experience producing food in the city.

[image: image59.wmf]




 



18. (For urban dwellers only, who do NOT produce food in the city)
Why do you not produce food in the city? 

[image: image60.wmf]

Because I am not interested.

[image: image61.wmf]

Because I lack space.

[image: image62.wmf]

Because I don't know how to produce food.

[image: image63.wmf]

Because my landlord won't allow it.

[image: image64.wmf]

Because it is too expensive.

[image: image65.wmf]Because I have no time.

other [image: image66.wmf]




 

19. For those who do NOT live in an urban area, please tell us why you are interested in Urban Agriculture.
[image: image67.wmf]






[image: image68.wmf]

S

ubmit



 HTMLCONTROL Forms.HTML:Reset.1 [image: image69.wmf]

R

eset


Appendix B: Statistical Output[image: image70.wmf]
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Bottom of Form
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Figure 1: Histogram of respondents’ ages
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Figure 2: Size of respondents’ gardens by percent
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Figure 3: Respondents’ country of residence
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Figure 4: Respondents’ reasons for gardening
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Figure 5: Location of respondents’ gardens
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Figure 6: Sum of respondents’ reasons for gardening

Test Statistics(a,b)
	 
	garden because enjoys the activity?
	garden to save money?
	garden to eat safer food?
	garden to relieve stress?
	garden to improve environment?
	garden for better food flavour?

	Chi-Square
	.029
	1.014
	.719
	.324
	.099
	.669

	df
	1
	1
	1
	1
	1
	1

	Asymp. Sig.
	.865
	.314
	.396
	.569
	.753
	.413


a  Kruskal Wallis Test

b  Grouping Variable: Respondent's sex

Table 1: Kruskal-Wallis test for reasons for gardening by sex


Test Statistics(a,b)

	 
	garden because enjoys the activity?
	garden to save money?
	garden to eat safer food?
	garden to relieve stress?
	garden to improve environment?
	garden for better food flavour?

	Chi-Square
	.632
	3.099
	.739
	2.686
	.927
	.623

	df
	2
	2
	2
	2
	2
	2

	Asymp. Sig.
	.729
	.212
	.691
	.261
	.629
	.732


a  Kruskal Wallis Test

b  Grouping Variable: Countrycode

Table 2: Kruskal-Wallis test for reasons for gardening by country


Test Statistics(a,b)

	 
	Respondent's sex

	Chi-Square
	9.844

	df
	2

	Asymp. Sig.
	.007


a  Kruskal Wallis Test

b  Grouping Variable: Countrycode

Table 3: Kruskal-Wallis of male/female participation by country

Test Statistics(a,b)

	 
	garden because enjoys the activity?
	garden to save money?
	garden to eat safer food?
	garden to relieve stress?
	garden to improve environment?
	garden for better food flavour?

	Chi-Square
	15.175
	2.791
	5.957
	4.019
	1.379
	15.557

	df
	3
	3
	3
	3
	3
	3

	Asymp. Sig.
	.002
	.425
	.114
	.259
	.711
	.001


a  Kruskal Wallis Test

b  Grouping Variable: Size of garden

Table 4: Kruskal-Wallis test for reasons for gardening by size of garden
Test Statistics(a,b)

	 
	garden because enjoys the activity?
	garden to save money?
	garden to eat safer food?
	garden to relieve stress?
	garden to improve environment?
	garden for better food flavour?

	Chi-Square
	2.795
	8.980
	3.193
	2.714
	1.699
	2.320

	df
	5
	5
	5
	5
	5
	5

	Asymp. Sig.
	.732
	.110
	.670
	.744
	.889
	.803


a  Kruskal Wallis Test

b  Grouping Variable: Age category

Table 5: Kruskal-Wallis test for reasons for gardening by age group of gardener


Test Statistics(a)

	 
	Size of garden

	Mann-Whitney U
	159.500

	Wilcoxon W
	624.500

	Z
	-2.622

	Asymp. Sig. (2-tailed)
	.009


a  Grouping Variable: Respondant's sex

Table 6: Mann-Whitney U-test for size of garden by sex


Ranks

	 
	Countrycode
	N
	Mean Rank

	Size of garden
	Canada
	16
	23.84

	 
	USA
	25
	25.10

	 
	Other
	7
	23.86

	 
	Total
	48
	 



Test Statistics(a,b)

	 
	Size of garden

	Chi-Square
	.119

	df
	2

	Asymp. Sig.
	.942


a  Kruskal Wallis Test

b  Grouping Variable: Countrycode

Table 7: Kruskal-Wallis test for size of garden by country

Ranks

	 
	Respondent's sex
	N
	Mean Rank
	Sum of Ranks

	location of garden
	male
	18
	24.11
	434.00

	 
	female
	31
	25.52
	791.00

	 
	Total
	49
	 
	 



Test Statistics(a)

	 
	location of garden

	Mann-Whitney U
	263.000

	Wilcoxon W
	434.000

	Z
	-.419

	Asymp. Sig. (2-tailed)
	.676


a  Grouping Variable: Respondent's sex

Table 8: Mann-Whitney U-test for differences in location of garden by sex
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