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Summary

A recent increase in urban food production has been stimulated by both the recognised advantages which it brings in terms of health, recreation and urban sustainability and by the solution which it represents to the many problems associated with the globalisation of the food system, urbanisation and increasingly intensified agriculture.  

The City of Edinburgh has experienced not only a growth in the number and diversity of urban food growing projects over recent years but also a rise in waste, carbon emissions and both human and environmental health problems. 

This study aimed to address these problems by assessing current food production and subsequently quantifying the room for expansion of food growing in the city. Case studies were conducted detailing information on 16 different food production projects within the City. From these details, 3 estimates were produced relating to how much land is available for growing food in Edinburgh. Further calculations were made showing how much food could be produced and therefore how many people could be fed from this land. 

Results revealed a huge diversity of projects in a wide variety of land uses. It was estimated that between 63 and 141 ha of land could be used for food growing which corresponded to between 5 and 25,000 people obtaining their daily fruit and vegetable requirements from food production in Edinburgh. 

In light of this the study concludes that there is a large potential for growing food in Edinburgh and that in order to benefit from this potential, new growing projects must begin across the city.
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1. Introduction


Food is important both from a biological and cultural perspective. It provides us with the nourishment which we need in order to survive and it also forms a huge part of our interaction both with other people and the environment. As a result it is intimately involved not only with the individuals which it feeds but with society as a whole and the ecosystems in which people reside. This relationship means that food can be both a great provider of welfare and happiness, but it can also be the cause of many problems and ill-effects across the world.  This dissertation will summarise the problems associated with the food system and will subsequently present a solution to some of those problems in the form of urban food production. The study will then attempt to quantify, within the City of Edinburgh, how much urban agriculture could develop and ultimately what this expansion would mean with regards to food supply and consumption in Edinburgh. 

---------------

The globalisation of food and agriculture and the growing urban location of global human populations have led to an increase in the distance between food production and its consumption. They have also led to an increasing domination of food production and supply by a small number of large businesses whose interest lies not with food provision or environmental welfare, but with maximum profits and returns. Furthermore, farming practices have become increasingly intensive over past decades, with greater use of chemicals, machinery, monoculture production and genetic modification. The effects of these changes to agriculture and food supply have manifested themselves in massive environmental damage, human health problems, financial costs and continued harm to communities. 


The increasing distance that food travels to reach our homes is putting a huge strain upon the environment. It has been estimated that in the UK, agricultural and food produce account for 28% of goods transported on roads. When added to the road transport used to get food from shops to houses, this totals over £3.5 billion per year in external environmental and social costs [Pretty et al 2005]. A further 13.5% of global emissions are accountable to agriculture as a result of crop irrigation, manufacture and use of inorganic fertilisers and the plethora of chemicals which are used on intensive farms across the world [IPCC 2007, Lal 2004]. On top of this are the emissions which occur as a result of food waste from consumers and the food industry. In the UK it has been estimated that over 6 million tonnes of food from households, much of which is edible, goes to landfill. The result is methane emissions from anaerobic decomposition at landfill sites and emissions of carbon dioxide from the transportation of this waste. If removed, the emissions saved from this practice would be equivalent to taking 1 in 5 cars off the road in the UK [WRAP 2008]. Millions of tonnes of food also go to landfill from supermarkets and the catering industry alongside large volumes of packaging which is used to protect and preserve food on its increasingly long journey from ‘farm to fork’ [Sanders 2005, Benjamin 2007]. The combined effect of all of these processes is that food contributes massively to carbon emissions and is therefore a key driver of climate change.


On a local level, these vast amounts of waste are adding to the UK’s landfills which currently cover an area larger than the city of Edinburgh
. These are associated with significant visual, noise and chemical pollution. Additionally, increasing use of landfill is adding large economic costs onto consumers in the form of rapidly rising landfill tax. This price rise is partly due to estimates that the UK only has 9 years left of available landfill at current waste disposal rates [Local Government Authority, 2007]. The chemical pollution from waste, plus that from pesticides, herbicides and fertilisers used in intensive farming, is also contributing to declining levels of wildlife diversity in both countryside and urban areas. Globally, species extinction rate is occurring at “1000 times the background rate typical of the earth’s past” [Secretariat of the Convention on Biological Diversity 2006]. Intensification of housing within cities, along with the subsequent minimisation of green space, has also stimulated much of the decline in urban wildlife and has led to a reduction in health of city dwellers, had negative effects for urban microclimates and has increased vulnerability to floods and heat waves [Ladroc & Eleni 2006].

The decline in biodiversity is, to a large extent, attributable to increasing global temperatures which, as they continue, will lead to habitat destruction and decreasing levels of ecosystem resilience. Both biodiversity decline and climate change will, in turn, have huge effects upon food production. Biodiversity loss, especially amongst invertebrates, will lead to massively reduced yields as a result of poor crop pollination and the lack of natural disease and pest resistance [Cleveland et al 2001]. Climate change will affect many of the climate-sensitive farming practices conducted around the world and will massively increase water stress and levels of pests and crop diseases [IPCC 2007]. In this respect, many of the problems inherent in the current food system associated with waste, carbon emissions and chemical use, will have a positive feedback effect and directly impact on our ability to provide food for current and future generations.


The world has recently experienced a food crisis which saw some global food prices rise over 85% between 2005 and 2008 [Holt-Giménez 2008]. The reliance on food imports and the production, by many countries, of only a few intensively grown food crops has resulted in huge insecurity in the food system and an exacerbation of the hunger crisis. There are currently over 850 million severely malnourished people in the world today, a number which is rising as the food and economic crises escalate [FAO 2008]. Contrasted with this, there are an estimated 1 billion overweight adults and 300 million clinically obese people on earth [WHO 2003]. Most of these are in rich western countries, the same countries which also waste a large percentage of their food and which are causing a disproportionate number of the environmental problems shown above. 


These huge health problems associated with food are coupled with large social issues related to the food industry. In Scotland, as with many other countries, there has been a decline in agricultural employment of late [National Statistics 2009]. This is related, in part, to the mechanisation of farming, the introduction of greater levels of chemicals and the subsequent reduction in need for manual labour on farms. The recent economic crisis has also caused huge amounts of unemployment and has led to the closure of many small enterprises and businesses. Both of these factors have added, especially in cities, to increasing social polarisation, higher crime and ultimately a loss in sense of place and community amongst residents [Eurostat 2009]. 


The gap which has emerged between areas of food production and consumption has not only had direct impacts on the environment in terms of increasing food miles and waste, but has had wider implications with regard to society and the environment. The two forces of globalisation and urbanisation have resulted in people being removed from the natural cycles involved with agriculture, the effects of which have been a decreased knowledge about food and where it comes from, plus a lack of appreciation for the environmental effects of its production [Cowell & Parkinson 2003]. The outcome has been a huge loss in the amount of knowledge possessed about sustainable farming practices, a decline in the genetic diversity of agricultural crops and animals, and an increasing neglect of the environmental impact which humans induce as a result of food consumption [Lacy 1994].  These problems are further exacerbated by the political issues which shroud the food industry. Large unsustainable agribusinesses are increasingly dominating the food production market whilst big business, in the form of supermarkets, predominantly control supply to consumers [Blythman 2004, Mills 2008]. The result is that there is a relative lack of choice over food in many places and decreasing involvement and democratic input into the food system have led to a weakened ability of consumers to change a food system which is ultimately damaging them [Wrigley 2002].


As ecologists, we are not interested in these problems as abstract concepts, but have a deeper interest which endeavours to seek the root cause of the situation and ultimately to discover a solution, or set of solutions to our findings. Although the facts and numbers presented above do not reflect universal truths about the food system and human activities, they do serve to illustrate the point that, from an ecological perspective, we are experiencing an ongoing ecological disaster, one which has been caused through unsustainable consumption, excessive waste and environmental neglect. 


Nowhere are these problems greater than in towns and cities, where increasingly urban populations are consuming an escalating proportion of the world’s resources [City of Torronto 1999]. Net imports of goods and net exports of waste products mean that urban settlements do not live within their ecological limits. As such, they represent ‘open-loop’ linear ecological systems in which, unlike the ‘closed-loop’ cyclic systems found in nature, little nutrient cycling occurs and there is little systemic sustainability [Akin Aina 1992] 

It is clear that there is a huge imperative to address these problems and seek radical approaches to their solutions - solutions which focus food production, waste recycling, health benefits, social advances and economic security where it is needed by most people – in urban settlements. Urban food production is perhaps one such solution. Known commonly as Urban Agriculture (UA), it aims not only to produce food in towns and cities but also to engage with the many interrelated social, environmental and economic facets of food production [Howe & Wheeler 1999]. 


On a most basic level, Urban Agriculture represents a transition from the globalisation of food to a much more localised approach. This has the benefits of producing food close to where it is consumed meaning reduced food miles and a huge cutback in protective packaging and subsequent waste [COSLA & City of Edinburgh Council 2007]. It also allows much of the unsustainable water use in traditional agriculture to be replaced with waste water from the urban centre, such as rainwater collected from roofs or ‘grey water’ from households and businesses.  Adding to this, the huge amounts of organic waste produced by cities can be used as a sustainable source of fertiliser, and the use of organic techniques on a small scale from energetic urban workers can go some way towards replacing harmful chemicals used in intensive food production. Through these processes carbon emissions are massively reduced, representing a large step towards climate change mitigation [Cowell & Parkinson 2003]. Environmental damage is also reduced through the minimisation of harmful inputs into and harmful waste produced as a result of food production [Howe & Wheeler 1999, Akin Aina 1992].

Reduction of chemical inputs and outputs helps to prevent the wider loss of biodiversity. On a local scale, urban food production sites can provide essential space for biodiversity [COSLA & City of Edinburgh Council 2007]. They act as urban ‘stepping stones’ for wildlife whilst the organic growing, selective planting and habitat provision which is commonly exhibited in urban agriculture can actively encourage biodiversity in areas which offer little other protection to many species [The Scottish Government 2008, Whatmore & Hinchliffe 2003]. Furthermore, urban growing sites can improve existing green space which is often bereft of life and offers little else than uniform lawn spaces. This benefits not only animals and plants, but humans too. Urban agricultural sites, such as community gardens and allotments, offer people a place to relax, socialise and exercise whilst also producing some food for themselves and their families. As such, many of the issues to do with diminishing health of urban inhabitants and communities - such as the rise in obesity, growing mental health problems, inner city crime and the loss in sense of ‘place’ which people experience - can be mitigated [COSLA & City of Edinburgh Council 2007, Howe & Wheeler 1999]. 



A local supply of food helps to increase food security for urban populations [Drescher 2004]. Food growth which is conducted by people living in cities and towns puts production control back into the hands of the citizens. Primarily this means that prices can be locally determined and based upon need and not on profit margins. Secondly, a secure supply of food can also exist which is effected little by fluctuations in oil prices, global weather patterns and political situations. As a result, people can choose, to a much larger extent, what they want to grow and eat and, with regards to the environment and other people, how they want to grow it. Additionally, jobs, skills and training in disciplines which many urban dwellers have little access to can be provided by urban food growing projects whilst growing food in cities might offer the ability to work fewer hours by offsetting some outgoings which would otherwise be spent in a grocery shop [DCLG 2007, City of Torronto 1999]. This extra time spent outdoors and not at work has been shown to improve the health of not only individuals but of communities too [Ulrich 1984]. More indirectly, the economic benefits of growing food in cities would manifest themselves in reduced taxes from landfill and water and decreased external costs related to environmental damage, road transportation (and the associated degradation of roads) and social problems such as crime and vandalism [Bryld 2003]. 



Perhaps one of the largest and most intangible of values derived from the production of food in cities is the way in which it familiarises people with natural processes. Urban growing spaces can act as places for ‘ecological engagement’ which facilitate greater environmental awareness and knowledge of ecological processes amongst the inhabitants [Whatmore & Hinchliffe 2003]. Urban food production can therefore be a great tool for practical and theoretical education. This, in turn, leads to a greater awareness about issues surrounding sustainability, recycling, environmental damage and social injustice. With awareness comes greater appreciation for these things and consequently people will more readily engage with activities which intend to enact nature conservation and environmental protection [Deelstra & Girardet 1999].  



Finally, Urban Agriculture is not just a theoretical idea – it is a real and positive solution which has been adopted across the world. In China, many cities, including Beijing, produce a significant proportion of their vegetables in urban regions [Hough 1995, Akin Aina 1992]. Berlin, Germany, has a large community gardening culture in which many residents are involved in urban food production and even more benefit from the environmental and health advantages which they bring [City of Torronto 1999, Rosol 2005]. The UK also has a relatively large and expanding urban agricultural tradition. This has been reflected by rising vegetable, herb and fruit seed sales which have increased by 29% per year over the past two years and have now overtaken sales of ornamental flower seeds [The Horticultural Trades Association 2008, Vidal 2007]. 


This rise in interest can clearly be seen within the City of Edinburgh. There are currently 33 allotment sites in the City within which are 1419 plots where a diverse group of people grow fruit and vegetables [SAGS 2007]. Over the last three decades there has been increasing interest in this form of urban food production, with waiting list numbers rising from only 231 people in 1983, to 450 in 2002, up to over 1500 people on today’s waiting list [Gainey 2008, Holmes 2007]. Adding to these numbers are the many people who have not put themselves on the waiting list but are none-the-less interested in growing food. These might be people who are unaware of allotment provision – owing to the fact that no advertising exists in Edinburgh regarding allotments – or people who have rejected the waiting times of up to 7 years and opted to conduct their own urban agricultural projects [Woolard 2009]. In either case there is a large ‘latent demand’ for growing space in Edinburgh and therefore an imperative, from a social perspective, for greater provision and access to these resources [SAGS 2007]. 

The imperative for greater food production and its associated benefits in Edinburgh comes from other directions too. According to a recent WWF report, Edinburgh has the Largest Ecological Footprint of any city in Scotland, with its population consuming resources from an area 100 times larger than that of the city. Of this estimate, food constituted 1/5 of the total area and large amounts of food waste contributed further [Calcott & Bull 2007]. In 2005/6 the city produced 261,493 tonnes of waste, 204,000 of which went to landfill and 19,000 of which was Biodegradable Municipal Waste (BMW) used for composting. Of the landfilled waste, over half was BMW [Gainey 2008, section 9]. Adding to these environmental problems are health issues such as obesity which, in Scotland, is the second highest level in the world and costs the NHS over £171 million per year [Grant et al 2007]. Finally, all of these problems will be exacerbated by a growing urban population in Edinburgh which by 2030 is projected to be 15% higher than today [National Statistics 2008]. 

This information suggests not only that there is a growing problem in Edinburgh, but that there is also an emerging solution in the form of urban agriculture. Within the City it has been shown that there is the human potential to expand food production. The waste statistics, viewed in a positive light, represent an opportunity in terms of a much refined waste-management system where large amounts of organic waste produced by the city are composted and turned from being a problematic burden into a useful fertiliser for urban farming systems. Other waste from the city, such as water (for crop irrigation) and solid wastes (such as wood for construction of compost bins/sheds, bottles and glass for greenhouses etc) could also be fed back into an urban agricultural system and still more waste would be eliminated due to advantages associated with localisation. Added to this is the political potential which includes calls from the Scottish Government for urban institutions to give over available land to food production [Scottish Government 2008**]; an historic potential which at one point saw 70 000 allotments in Scotland – compared to today’s 6000 – producing over half of the fruit and vegetable requirements for the country [De Silvey 2002, Crouch & Ward 1988] and a legal requirement which mandates the acquisition and expansion of urban allotments if there is, as there appears to be, a demand 
[SAGS 2007].  

This overview of local and global problems related to food production and the solution represented by urban food production suggest that there must be greater analysis of the city-wide potential to grow food. Few studies have attempted this. One study conducted in London, which primarily seeks to describe the benefits of urban agriculture, makes a basic prediction about the potential food production in the city. This prediction is derived from estimations on what proportion of certain land uses could be used for agriculture. The ‘area for urban agriculture’ estimates which result are combined with a ‘productivity’ value to give an estimate of how many tonnes of produce could be obtained per year. This method of calculation seems a sensible, logical way to calculate the food production potential of a city. A major drawback from this study, however, is that the figures it uses for the ‘proportion of land use’ which could be used for urban agriculture are estimates based upon no real data or case studies. As such, the study does not represent any reality nor is based upon any calculated or observed data [Garnett 2000 p483].  A study which builds on this has attempted to quantify the amount of land available for urban agriculture in 3 areas in London. This study uses the area estimates from Garnett [2000] and applies them to land use categories which are mapped using GIS systems. The outcome is a land area estimate which is then developed, using productivity data, into a food production estimate. A final calculation is made, using average food consumption data, regarding how many people could be fed in the study areas. Once again, sensible methodology is employed in calculating estimates in this study but the results still rely upon arbitrary estimates for the proportion of land area which could be used for urban agriculture [Tomkins 2006]. A study from Portland, USA, ‘The Diggable City’, attempted to take an inventory of vacant and publicly-owned land by using GIS technology. The motivation for this study was to identify locations in which urban agriculture could take place and feed this information into City Council proceedings. The study involved no quantification of total land available but identified individual sites within the city which could be used for agriculture. This was done by developing a set of environmental and land use ‘criteria’ and applying them to a series of case studies of areas in the city. This case study approach is useful as it investigates where food production could occur based upon real land areas which have been assessed for their suitability [Toulan 2005]
.

In Edinburgh the council's allotment department are currently looking for new sites on council land and various groups, such as the Edinburgh Backgreen Community Association (ECBA) and Edinburgh Guerrilla Gardeners are seeking space in less conventional spaces such as communal greens, roadside verges and abandoned land [Woolard 2009, Burnett 2009, Starky 2009]. Additionally, a survey of all allotments in Scotland – which includes a detailed survey of Edinburgh – has been produced by the Scottish Allotment Gardens Society (SAGS) showing allotment locations, their size and type of ownership [SAGS 2007]. These pieces of research explore particular aspects of food growing in the City and have been important to the development of urban agriculture in Edinburgh. What appears to be lacking, however, is a holistic view which investigates the total potential for food production in Edinburgh in terms of quantity and category of land. Similarly, there seems to be a lack of evidence-based studies in the academic literature which assess what quantity of land could be used in cities for food production.

In light of the perceived shortfall in academic and policy-related literature regarding urban agriculture in Edinburgh, the large problems associated with food and the recognised solutions which are brought by urban agriculture, a study will be undertaken which seeks to discover, in the context of the City of Edinburgh, how much land could be used to grow food and subsequently what quantity of food could be produced. In this way the study will build upon the limited amount of information which is held regarding future agricultural potential in the city and will, it is hoped, stimulate and support current activity which is of high value and large potential. 


This will be done by conducting a survey of food growing projects in the city and from these deriving estimates of the proportion of open space which is currently used to grow food on in certain areas across the city. The proportions estimated from these case studies, along with information on open space in Edinburgh, will then be used to predict what total area of land could be used in the city to grow food on. Data regarding the productivity of urban food growing sites will then be combined with these estimates to give a set of figures alluding to the quantity of fruit, vegetables and herbs which could be produced in Edinburgh. 


The results from this research are intended to be used by the City of Edinburgh Council, public and private institutions and organisations involved in promoting urban agriculture in Edinburgh. Furthermore it is intended that this research be used in places other than Edinburgh as a basis for conducting further evidence-based assessments of urban food production potential. Most importantly this study is designed to aid the many individuals and communities who are seeking space in which to grow food in cities.

2. Objectives

The overall aim of this study is to find out what potential there is in the City of Edinburgh to expand urban food production. The broad hypothesis which will be tested is that ‘there is space within the City of Edinburgh for the expansion of food production’. The aim of this project is to find out whether this hypothesis is correct and furthermore to quantify the potential for the expansion of food production in the city. This quantification will be achieved through the following six steps:

I. To survey the existing food production in Edinburgh and construct a comprehensive list of projects across the city
II. To collect information about all of the projects surveyed regarding how they operate, what they grow, benefits they have and any other relevant information

III. To estimate what proportion of land within Edinburgh can be used for food production
IV. To estimate what area of land can be used in Edinburgh for growing food
V. To quantify how much food could be produced in Edinburgh 
VI. To make the results of this research accessible and usable by interested parties 

The achievement of these objectives will allow a broad picture to be built up of the agricultural capacity of Edinburgh and will, if the hypothesis proves correct, allow the results of this study to be used by those wishing to further urban food production in Edinburgh. 
3. Materials and Methods

To achieve the objectives outlined above, this study employed the following methodology:

1.  The definition of a study area

2.  A survey of current growing spaces

3. Site visits and data collection

4. Calculation of the Proportion of green area represented by food production at case studies

5. Categorisation of study sites

6. Calculation of potential food production area

7. Quantification of potential food production

All raw information gathered was recorded in a table as shown below (table 3.1.) (see APPENDIX 1 for full set of raw data). 
Table 3.1. Example of the table used and information recorded during the data collection and survey stage of the study.

	Broad Category
	PAN 65 Full land use classification
	Location (Case Study)
	Grid reference (from Carto map)
	Total green area (m2)
	Food production area (m2)
	Type of food production
	Proportion of area used for food production (%)

	 
	 
	 
	 
	 
	 
	 
	 

	Backgreen
	Residential amenity space
	Orwell backgreen, Dalry (ECBA)
	323916, 672775
	2200*
	80 [P]*
	V, H,F
	3.6

	 
	 
	Cherrytree backgreen, Dalry (ECBA)
	323824, 672817
	1100*
	122 [P]*
	V, H
	11.1


Study area definition:

Primarily, a geographical definition of Edinburgh was sought in order to define the area in which the study would take place. The boundary selected was that used by the City of Edinburgh Council in the Draft Open Space Audit 2009 [The City of Edinburgh Council 2009]. Using this definition allowed the study to utilise and directly compare data regarding open space areas in Edinburgh. As such, when referring to 'Edinburgh' in this study, the area described is that shown in figure 3.1.

[image: image6.emf]
Figure 3.1: The boundary defining The City of Edinburgh (shown as a thick black line) which is used in the Draft Open Space Audit 2009 [The City of Edinburgh Council 2009] and which will act as the limit for this study. All predictions, estimates and surveys in this study lie within this boundary

Survey of current growing spaces:


Within this boundary an investigation was conducted which aimed to seek out food growing projects. Initially this involved conducting a web-based Google search using the key words 'urban food production, allotments, Edinburgh'. This yielded a list of organisations involved in urban agriculture in Edinburgh and several reports detailing allotment information in the City [SAGS 2007, The City of Edinburgh Council 2002]. Contact with these organisations allowed the construction of a 'project list' of food growing projects and contact details for people involved with them [APPENDIX 2]. Contact with all persons and organisations took place via email, telephone or face-to-face interview and always involved inquiry into any other food production projects individuals may have known about. Any growing project which was highlighted through this communication was sought out using internet searches or through personal contact details. All new projects were added to the 'project list' [APPENDIX 2].

Contact with a large number of individuals from a wide variety of sources between November 2008 and February 2009, gave high confidence that a large proportion of the urban agriculture projects in Edinburgh had been found. As such the search for new projects was ended. 
Site visits and data collection:


Site visits were subsequently made to projects (case studies) from the 'project list'. Where possible meetings were arranged on-site with people involved.


The exact location of each case study was recorded using the ‘identify coordinates’ option on Edina, Digimap, Carto Map [Digimap 2009]. The location was recorded as two 6- digit numbers, an ‘easting’ and a ‘northing’, which can be typed into the Edina Carto ‘national grid’ box under the ‘search’ function in order to locate each of the sites. This allows easy identification of sites for use in further research both in this study and by others.


General information regarding food production was obtained on site visits through first-hand observation. This included details about what was grown throughout the year (fruit, vegetables, herbs), how it was produced (organically, with the use of chemicals, in raised beds, use of crop rotation etc), information regarding the structure of the project (volunteer-run, community projects, mental health project etc) and other interesting information (e.g. the use by the project of recycled materials from the surrounding area). 


The 'food production area' (m2) at each location was approximated by pacing along two sides of the area used to grow food and subsequently multiplying the two lengths together to get a rectangular area estimation
. All area measurements were verified using Edina Carto Map 'calculate area of polygon' tool at a scale of 1:850. This verification was intended to avoid large errors in area estimation. All 'food production area' estimations included space taken up by ancillary food growing features such as compost bins and tool sheds as these are considered to be an intimate part of food production and are also included in the 'productivity' estimates used later in the study. 


The ‘total green area’ (m2) within which the food production project was located was also estimated, using the 'calculate area of polygon' function at 1:850 scale on Edina Carto Map as above. Several of the study sites had been quantified, in terms of the area which they cover, by the council in recent reports [Gainey 2008] or by other groups [SAGS 2007]. Where this information was available it was used and the area estimation verified using the Edina Carto Map. No discrepancies occurred between official data and the estimations using the Carto map and therefore no adjustments were needed. 

Proportion of green area represented by food production at case studies:

The proportion (as a percentage) of the area which each case study represented in its wider ‘total green area’ was subsequently calculated using the formula: 

proportion of area used for food production (%) = [(area of food production/total green area)*100]


Throughout surveying, each case study was grouped, initially, into ‘broad categories’ with other case studies. Each 'broad category' intended to describe the overall land use of the space in which they were located. These categories were chosen on a purely descriptive basis and were intended to facilitate identification of similar open spaces. 

Categorisation of study sites:


Each case study was subsequently categorised using the ‘Full Land Use Classification’ in the PAN65 Open Space Classification [The Scottish Government 2008 p20] [APPENDIX 4] used by the City of Edinburgh Council for the identification of all open space types. This categorisation involved looking at the ‘description of open space types’ [The City of Edinburgh Council 2009] [APPENDIX 4] and deciding, according to personal first hand observations from the site visits regarding their physical composition, which land use classification was most appropriate for each case study. Some of the full land use classifications were grouped together e.g. - ‘cemetery’ and ‘churchyard’ - due to their perceived similarities which was based upon the ‘description of open spaces’ [APPENDIX 4]. Those ‘full land use classification’ types not used in the study were omitted because an example of a food production project within them was not found in this study – e.g. no allotment garden was found on a Golf course and therefore the ‘full land use classification’ named ‘Golf Courses’ was not included in the calculations. 

The only case studies not placed within the PAN65 classifications were those which were found on previously developed ‘brownfield’ sites: Slateford Green and Gorgi City Farm. These were placed under ‘derelict and urban vacant land’ classification derived from Scottish Vacant and Derelict Land Survey 2008 [Scottish Government 2008].


Categorisation of study sites under PAN65 and the Derelict and Urban Vacant Land Survey gives this research a structure which is compatible with planning policy in Edinburgh and other cities [Scottish Government 2008*] which therefore facilitates the results of this research being used in real council planning procedures and city wide policy. 
Land area estimates:


For each of the ‘full land use classification’ groups, a maximum, minimum and average (arithmetic mean) ‘proportion of area used for food production’ was calculated. The maximum value was taken from the case study within each PAN 65 'full land use classification' group which represented the largest proportion of total green area given over to food production. For the minimum the same rule applied but for the case study with the least area of land given over to food growing. For those classification groups which had only one case study and therefore only one ‘proportion of area used for food production’ value, this single value was used for all three maximum, minimum and average outputs e.g. in the 'schools' category. 


Having classified each case study it was then possible to find - using land area estimates from the Draft Open Space Audit 2009, which uses the PAN65 land use classifications, and the derelict/urban vacant land survey [Scottish Government 2008]- how many Hectares of land there are within each of the ‘full land use classifications’ in the whole of Edinburgh. The 3 values for each ‘land use classification’ were all subsequently used with this data to calculate an ‘Area (Ha) of potential food growing space in Edinburgh’ by using the formula:

[a] x [[b]/100]

(where [a] is the ‘Area of 'full land use classification' in Edinburgh (Ha)’ & [b] is the ‘Proportion of area used for food production (%)’ (maximum, minimum or mean))

This provided the study with 3 different scenarios which, based upon data from the case studies, estimated how much land could potentially be used for conducting urban agriculture in Edinburgh. 


The data from this research was then compared to other data for open spaces - such as area estimations for allotments and the total amount of open space in Edinburgh [The City of Edinburgh Council 2009] – in order to place it in context.
Quantification of potential food production:


A further calculation was made in order to quantify how much food could be produced under the three scenarios. The data for this came from 3 sources: an allotment gardener in Edinburgh who has kept an annual record of his produce [Wright 2008]; a Ministry of Agriculture experimental plot in 1941 [Stokes 2009] and a survey currently being conducted by the National Society of Allotment and Leisure Gardeners [Stokes 2009]. A mean ‘productivity (kg/ha)’ was calculated from the 3 data sources [APPENDIX 3]. The resulting productivity value was then multiplied with area estimations for food production under the three different scenarios to give 3 estimates for the total ‘food production potential’ (kg/year) in Edinburgh. 

Total potential food production in Edinburgh (kg/year) = area (ha) x productivity (kg/ha/year)


The same calculation was made with a productivity half of that used above. Because the amount of food produced by the 3 sources have been produced either on experimental plots or by people who have a lot of experience/ can dedicate a huge amount of time to their plot, it was deemed that halving the productivity might give a more accurate reflection of what could really be produced on average by city dwellers. In this way, 6 estimates were produced for the total amount of food which could potentially be produced in Edinburgh.


These 6 estimates were then used as a basis for investigating how many people could be fed by urban agriculture in Edinburgh. This was calculated by dividing each of the 6 estimates for the total amount of food produced by the amount of fruit and vegetables which adults are recommended to eat annually:

Number of people fed by Urban Agriculture in Edinburgh = amount of food produced (kg) / recommended quantity of fruit and vegetables eaten annually by an adult (kg)

The 'recommended quantity of fruit and vegetables eaten annually by an adult' value was derived from 5-a-day portions recommended by the Department of Health. These suggest that adults should eat 5x80g (400g) of fruit and vegetables a day which equates to 145.6kg per year [Department of Health 2007]. 

4. Results

Sixteen case studies were used to inform the research for this dissertation. These case studies show food production activities on a wide variety of land uses and within a diversity of institutions and organisations (table 1, Case Studies). Furthermore, the case studies showed a diverse approach to urban food production and exhibited not only food production benefits but wider benefits relating to community and the environment. Importantly, the case studies also outlined some of the things restricting the growth of Urban Agriculture (case studies). 

Case Studies: 

The following case studies have been selected due to their representation of a wide range of issues associated with Urban Agriculture and therefore their beneficial input into this research.
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It can be seen that food in Edinburgh is grown in many types of open space (table 4.1). This study has found food production projects in 10 out of 20 PAN 65 full land use classifications (there are 21 land use classifications but one is ‘allotments’ and therefore already has food produced on it) [The City of Edinburgh Council 2009], plus projects on land classified as ‘Derelict & Urban Vacant land’. 


Table 4.1 shows that the proportion of the wider open space which food production projects consume varies from site-to-site (for raw data see APPENDIX 1.). This is reflected in table 4.2 where the ‘maximum’ estimate for potential area of food production is more than double the ‘minimum’ estimate. 
Table 4.1. Shows all 16 case studies used in the research. ‘PAN 65 Full land use classification’ categories relate to those used in [The City of Edinburgh Council 2009]. *Derelict and urban vacant land classification is from [Scottish Government 2008]. The type of food production is detailed as Vegetables (V), Fruit (F) or Herbs (H). The ‘Proportion of area used for food production’ details what percentage of the total land each case study represents within the wider open space in which it is found e.g. what % of land a food growing project represents within a backgreen. 
	Broad Category
	PAN 65 Full land use classification
	Case Study (organisation)
	Type of food production
	Proportion of area used for food production (%)

	Backgreen
	Residential amenity space
	Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)
	V, H,F
	3.6

	
	
	Cherrytree backgreen, Dalry (ECBA)
	V, H
	11.1

	
	
	Appletree backgreen, Gorgi (ECBA)
	V, H
	5.9

	
	
	Wheatfield backgreen, Gorgi (ECBA)
	V, H
	11.0

	Cemetery
	Cemetery, Churchyard
	Greyfriars Kirkyard (Greyfriars Herb Garden Project)
	H
	1.1

	University
	Institutions, Business amenity space
	Kings Buildings campus (KB allotment)
	H, V, F
	0.2

	
	
	Edinburgh College of Art (ECA allotment)
	V,F
	2.0

	Hospital
	
	Royal Edinburgh Hospital (Royal Ed orchard)
	V, F, H
	14.2

	Art Gallery
	
	Dean Gallery (council allotment)
	V,H,F
	14.9

	School
	Schools
	Liberton Primary School
	V, F, H
	0.8

	Park
	Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds
	Inverleith Park (council allotment)
	V,H
	9.8

	
	
	Leith Links (West) (council allotment)
	V,H,F
	6.9

	
	
	Pilrig Park (council allotment)
	V,H,F
	5.9

	Green Corridor
	Green Corridors
	Morningside railway side (Guerrilla gardeners)
	F,H
	1

	Brownfield
	Derelict and urban vacant land*
	Gorgie City Farm (Bantams Vegetable Garden)
	V, H
	8.8

	
	
	Slateford Green housing development (independent allotment)
	V, H
	5.6


Table 4.2. Shows how much land could be used for food production in Edinburgh under 3 different scenarios. Each of the scenarios is based upon data from the case studies detailed in table 1. 
	 
	Scenario

	 
	Minimum
	Maximum
	Mean

	Area of potential food production (ha)
	63.64
	141.92
	101.86


To place the estimates from table 4.2  in context, figure 4.1 (a1), (b1) & (c1) give an indication of what proportion of the ten ‘PAN65 land use classifications’ plus ‘derelict and vacant’ land would be taken up under the three different scenarios. Under the ‘minimum’ scenario (a1), 3.8% of this land would be consumed. Under the ‘maximum’ scenario (b1) 8.5% of the land is taken up by urban agriculture and food production under the ‘mean’ scenario (c1) occupies just over 6% of all the land surveyed.

[image: image13.emf][image: image1.png]KEY.
@ Areaofland not used for food

production

Area of potentialfood
production

B Residential amenity space

B Cemstery & Churchyards

& nstitutions, Business amenity space

B5chools

Public Parks & Gardens,
® Private pleasure gardens, large
private gardens and grounds

BGreen Coridors

mDerelict and urban vacant land





Figure 4.1. Estimated proportion of land which could be used for food production in Edinburgh under the 3 scenarios: (a1) ‘minimum’ (b1) ‘maximum’ and (c1) ‘mean’. The total area of each graph (a1, b1, & c1) represents the amount of land in Edinburgh occupied by the ten ‘PAN 65 Full land use classification’ & ‘derelict and urban vacant land’ categories in which case studies have been identified (total = 1667.92 ha). 

(a2), (b2), & (c2) show what proportion of the ‘area of potential food production’ shown in each of (a1), (b1) & (c1) is represented by each of the PAN 65 ‘full land use categories’ under the three ‘maximum’, ‘minimum’ and ‘mean’ scenarios respectively.
Figure 4.1 (a2) shows the distribution of food production in ‘land use classification’ categories within the 3.8% (63.64 ha) shown in figure 4.1 (a1). Food production in Public Parks & Gardens, Private pleasure gardens & large private gardens and grounds occupies just under 63% - 39.6 ha - of the space. This represents 5.9% of all Private pleasure gardens, large private gardens and grounds in Edinburgh.  Derelict and urban vacant land takes up 18% (11.6 ha, 5.6% of total ‘derelict and urban vacant land’ in Edinburgh) of the total, residential amenity 9% (6ha, 3.6%) and the other land use classifications the remaining 10% of the 63.64 ha in the ‘minimum’ scenario. ‘Schools’ occupy 1.44 ha (0.8% of total ‘schools’ open space in Edinburgh), ‘cemeteries and churchyards’ 1.21 ha (1.1% of total ‘cemeteries and churchyards’ open space in Edinburgh) and ‘green corridors’ 3.38 ha (1% of total ‘green corridors’ open space in Edinburgh). These 3 land use types represent the same area of land (and therefore the same % of total land use type) throughout the three scenarios due to only having 1 case study in each category and therefore only one data point for ‘maximum’, ‘minimum’ and ‘mean’ scenarios. 


Figure 4.1 (b2) shows the distribution of food production in ‘land use classification’ categories within the 8.5% (141.92 ha) shown in Figure 4.1 (b1). Food production in Public Parks & Gardens, Private pleasure gardens & large private gardens and grounds make up 46% - 65.8 ha – of the space. This represents 9.8% of all Private pleasure gardens, large private gardens and grounds in Edinburgh. As opposed to the ‘minimum’ scenario, the second largest amount of land occupied under the ‘maximum’ scenario is in ‘Institutions & Business amenity space’ where food production occupies 33.5 ha (24%) of the space. Of the total ‘Institutions & Business amenity space’ in Edinburgh this represents almost 15%. Both ‘residential amenity’ and ‘derelict and urban vacant land’ occupy almost 13% (~18ha) of the 141.92 ha under this scenario. This represents 11.1% and 8.8% of total ‘residential amenity space’ and ‘derelict and urban vacant land’ in Edinburgh respectively. 


Figure 4.1 (c2) shows the distribution of food production under the mean scenario in which 101.86 ha are used for food production. The proportion of ‘land use classifications’ taken up in this scenario is similar to that in the maximum scenario. Food production in Public Parks & Gardens, Private pleasure gardens & large private gardens and grounds make up just over 50 ha or just under 50% of the space (almost 8% of total Public Parks & Gardens, Private pleasure gardens & large private gardens and grounds land area in Edinburgh). ‘Institutions & Business amenity space’, ‘derelict and urban vacant land’ and ‘residential amenity’ space represent 17.5%, 14.9% and 13.1% of the space respectively. This represents between 7% & 8% of the total ‘land use classification’ in Edinburgh for all three categories. 
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Figure 4.2. Shows what proportion of total open space in Edinburgh – including the open space classifications surveyed in this study - could be used for food production under the three different scenarios (a) ‘minimum’, (b) ‘maximum’ & (c) ‘mean’. The total area of the graph represents all PAN 65 ‘Full land use classification’ categories and ‘derelict and urban vacant land’ in Edinburgh (total= 3771.93 ha). 
Figure 4.2 (a), (b) & (c) shows what proportion of total open space land in Edinburgh – i.e. the full 21 ‘PAN 65 full land use classification’ categories (3771.93 ha [The City of Edinburgh Council 2009]) plus total ‘derelict and urban vacant’ land (207ha[Scottish Government 2008])– is used for food production under the 3 different scenarios. The ‘minimum’ scenario requires 1.7% of the total open space area in Edinburgh (a), the ‘maximum’ scenario 3.8% (b) and the ‘mean’ scenario 2.7% (c). These proportions, when compared to those relating food production and the 10 PAN 65 classifications used in this study, are less than half of the land area proportion.

One of the PAN 65 ‘full land use classification’ categories is ‘allotments’. These occupy an area of 29.14 ha currently in Edinburgh [The City of Edinburgh Council 2009]. This figure has been added to the ‘area of potential food production’ estimates - derived from this study - in figure 4.3.  Figure 4.3 (a) shows that, under the ‘minimum’ scenario, there is just over twice the amount of potential food growing space in Edinburgh on top of what currently exists in allotments. Figure 4.3(b) shows that the amount of extra land available to grow food on in Edinburgh under the ‘maximum’ scenario is a little under 5 times that which exists today. Under the ‘mean’ scenario the amount of extra land available is nearly 3.5 times that which exists in allotments today.  
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Figure 4.3. Shows how the estimates for ‘area of potential food production’ vary in proportion to current allotment provision in Edinburgh (29.14 ha) under the three different scenarios (a) ‘minimum’, (b) ‘maximum’, (c) ‘mean’. 

From the 3 estimates of potential food production (table 4.2) and two different values for ‘productivity ‘ of urban agricultural sites, 6 estimates for potential annual food production in the City of Edinburgh have been produced (table 4.3). The lowest estimate shows that almost 830,000 kg of fruit, vegetables and herbs could be produced in Edinburgh over the course of a year. The highest estimate - based upon a productivity of 26105 kg/ha/year and an area of cultivation in Edinburgh of just above 140 ha – is over 3.7 million kilograms of fruit, vegetables and herbs per year. All other estimates for potential annual food production lie between these two limits. 
Table 4.3. Shows how much food could potentially be produced in Edinburgh annually. This is based upon the 3 scenarios for ‘area of potential food production’ (table 4.2) which have been multiplied with each of the 2 estimates for ‘productivity’ to give 6 estimates of annual food production.

*Productivity derived by calculating the arithmetic mean of 3 values of productivity from 3 sources – (1) An allotment garden in Edinburgh (21100kg/ha/year) (2) Ministry of agriculture experimental plot 1941 (30000kg/ha/year) (3) NSALG survey 2009 (27215.5kg/ha/year) (see APPENDIX 3)
** Productivity = half of 26105
	Productivity (kg/ha/year)
	Annual food production potential (kg/year)

	
	 'Minimum'
	 'Maximum'
	 'Mean'

	26105*
	1661299
	3704978
	2658984

	13008**
	827786
	1846103
	1324908


To put these values in context, figure 4.4 shows how many people could be fed their daily requirement of fruit and vegetables from the amount of food produced under the 6 estimates. The lowest estimate of 827,786kg per year could, based upon people eating the suggested 5-a-day of fruit and vegetables [Department of Health 2007], provide over 5 and a half thousand people, or 1.2% of the population (figure 4.5), with their daily fruit and vegetable requirements. The highest estimate shows that over 25,000 people could have their daily fruit and vegetable requirements met by urban agriculture in Edinburgh. This estimate equates to just over 5.4% of Edinburgh’s residents having their daily fruit and vegetable requirements met by urban agriculture (figure4.5). 
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Figure 4.4. Shows, for each of the 6 scenarios outlined in table 4.3, how many people could be fed their daily requirement of fruit and vegetables from Urban Agriculture in Edinburgh. ‘Max’, ‘min’ & ‘mean’ relate to the three scenarios in table 4.2. The productivity (kg/ha/year) value used in each scenario is shown by (a) 13008kg/ha/year, & (b) 26105 kg/ha/year.

* Calculation based upon people eating an average of 400g fruit and veg (5 portions) per day [Department of Health 2007] which is equivalent to 400x7x52= 145600grams or 145.6 kg per year. The annual food production (table 4.3) is then divided by this number to give a figure for 'number of people fed per year’.
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Figure 4.5. Shows for each of the 6 scenarios what proportion of Edinburgh’s residents could be fed their daily fruit and vegetable requirements from urban agriculture in Edinburgh. The productivity (kg/ha/year) value used in each scenario is shown by (a) 13008kg/ha/year, & (b) 26105 kg/ha/year.  Based upon a city population of 468, 070 people [General Office for Scotland 2008]. 

5. Discussion


The results from this research show, on a most basic level, that a wide diversity of food production is currently occurring on a city-wide level in Edinburgh and that there are, by even the most conservative estimates, relatively large amounts of land available to conduct increasing levels of urban agriculture. 


Case studies have shown that food production in the City of Edinburgh is not only practiced on traditional ‘allotment sites’ but occurs in other, often unexpected locations – a cemetery, beside a railway line, a derelict waste yard. Organisations such as the Guerrilla Gardeners and the Edinburgh Community Backgreen Association (ECBA) show that food does not only have to be grown on land provided by the local authority, but that it can be grown in other spaces using grassroots community involvement and local specialist knowledge. As such, there is land available to a wide diversity of people in a diversity of locations. Together these points illustrate that, on a purely theoretical level, there is ‘space’ for urban food production and that the limitation to space is perhaps in people’s approach to how they use the land around them. As such, there needs to be a paradigm shift in the way in which people see urban food growing locations. This shift would see people taking the initiative and appropriating their own back gardens, local parks and unused or derelict sites. This would involve transforming them, with the help of the myriad organisations and individuals in Edinburgh who have a wealth of knowledge and enthusiasm, into healthy and productive food growing sites. This movement would go some way towards relieving pressure on traditional allotment waiting lists and would allow people to get involved with food production before their patience on a 7 year waiting list runs out. 


Additionally, case studies have shown that the benefits associated with urban agriculture, including those related to waste recycling, health and education, are present in the City of Edinburgh. The diversity of projects observed have also shown that far from being a rigid or dogmatic structure, urban agriculture can be approached in many different ways by different people and institutions and can be used as a tool to bring a whole host of benefits aside from those directly received by growing food. As such, food growing in Edinburgh is and will continue to be an important activity which stimulates thought about ‘open space’ and encourages people to actively participate and democratically control the open land around them. 


Based upon the highest estimate used in this study, over 3.5 million tonnes of food could be produced in Edinburgh which could provide fruit and vegetables for over 25,000 people, or more than 5% of the population. Even the lowest estimate of just over 63 ha of available land for food growing represents a doubling of current allotment provision and a potential yield of over 800,000 kg of fruit and vegetables- enough to feed 5,000 people their daily fruit and vegetable requirements or over ten thousand city residents half of their daily needs. This ‘minimum’ estimate is based upon a productivity which is half of that calculated from 3 sources [see APPENDIX 3]. The assumption was made that the full productivity, due to its source in experimental plots managed by experienced gardeners, was on the high end of what could be yielded from urban gardening. As such the ‘half productivity’ reflects a yield which could be obtained by a population of amateur food growers. Therefore, the large yields estimated need not be produced by hugely experienced gardeners who devote all of their time to food production but could be produced by those, for example, who have jobs, families and other interests aside from growing food. Furthermore there is the potential that, as urban food production rises in its presence and popularity in the city, knowledge will spread about good growing techniques, efficient production methods and beneficial planting regimes. The type of practical knowledge sharing which is shown by all of the case studies would facilitate this and could ultimately lead to productivity levels rising and the achievement of some of the higher yield predictions made in this study. 


There are other factors, in the form of limitations to this research, which could potentially mean that there is an opportunity for food production in Edinburgh to correspond to the higher estimations which have been made regarding the expansion of urban agriculture. 


This study looked singularly at the production of fruit, vegetables and herbs within the city of Edinburgh. Gorgi City Farm exhibits the animal rearing potentials for inner city sites and there are examples from cities across the world of small-scale sustainable livestock rearing and fish farming by urban dwellers. Furthermore there is a large potential in cities to keep bees for honey, which has the double benefit of local food provision and maintenance of declining bee populations [Garnett 1999, Carvell 2002]. 


The study was also limited in terms of the spaces for food production used in its predictions. The Draft Open Space Audit used to inform estimations for this research “does not include gardens under 0.05ha” in its survey of ‘residential’ spaces [The City of Edinburgh Council 2009]. As such it covers very few of the communal backgreens in the city and a limited number of private gardens attached to houses [Martin 2009]. These gardens are widespread in Edinburgh and due to their proximity to people, their potential to involve the surrounding community and the related knowledge and food-sharing capacity, they represent good spaces for food production. Therefore predictions made in this study exclude a potentially large land area suitable for growing food in the form of gardens. Similarly, the Scottish Vacant and Derelict Land Survey 2008 only records sites above 0.1 hectares [Scottish Government 2008]. For this reason, there may be a large number of sites under 1000m2 which could be used for food growing that have not been included in this study. Furthermore, this study also excluded from its estimations 10 out of the 21 ‘PAN 65 full land use classifications’ which, although having no current food production projects on them, could potentially be used, in part, for urban agriculture. 


Adding to these limiting factors is the absence of alternative food growing practices from the estimations made. Research has uncovered several methods of urban agriculture which were not exhibited in Edinburgh (and therefore not included in estimates) but which have the potential to contribute to urban food production in the city. ‘Rooftop agriculture’, ‘container gardening’ and ‘window box cultivation’ are methods which are exhibited in many cities [Ladroc & Eleni 2006]. In Montreal, Canada, food is grown in containers on rooftops and concrete spaces. This allows the production of fruit and vegetables in areas with no soil and little green space access [The Roof Top Garden Project 2009]. Similarly, there are ambitious designs which, as opposed to growing food in spaces around buildings, aim to produce fruit and vegetables in buildings. These ‘vertical farms’ or 'food skyscrapers' have large support amongst the urban agricultural community and could be seen in towns and cities in the future [Despommier 2006]. 


Another source of food excluded from this study is fruit trees grown along roads and in public spaces. Edinburgh, for example, has many apple trees lining its roads. Many of the apples from these are not used and lie rotting on the pavement in the Autumn. A solution has been found both in Edinburgh and other cities in the form of mapping the fruit trees, providing these maps to the public and consequently facilitating harvesting of this underused resource [Starky 2009, Fallen Fruit ?]. Development of this theme could involve the council replacing fallen, old or dangerous trees with ones which bear fruit and nuts. This transition from ornamental to edible landscaping represents a huge potential for urban agriculture in Edinburgh and further a-field. 


The limitations set out above suggest that the predictions made in this study might be somewhat conservative. Individually each of the limitations might not represent a huge food production potential, but combined their effect may be large. This suggests that some of the higher estimates for this study might be considered as realistic goals for food production in the city and not, as they might first seem, hugely idealistic or unachievable.  


The above statement is somewhat supported when looking further at the results. It can be seen from figures 4.1 & 4.2  that even the highest of estimates for the amount of land given over to food production represent only a small percentage of the total open space in Edinburgh. Within each of the 3 predictions, ‘Public Parks & Gardens, Private pleasure gardens & large private gardens and grounds’ represents the largest proportion of ‘land use classification’ taken up by food production. Less than 10% of total 'Public Parks & Gardens et. al.' in Edinburgh, however, is taken up under all three scenarios. Indeed none of the land use classifications under any of the three scenarios have more that 15% of their total taken up by food production and most have considerably less than this. 


Together these points illustrate the fact that the city could potentially produce food for a substantial proportion of its inhabitants (between 1% & 6% or more if each person only receiver part of their daily requirement from this source) – and thus significantly reduce the problems and support the benefits associated with food production set out in the introduction – whilst leaving the majority of open space in Edinburgh free for other activities such as sport, ornamental gardening and general open space for relaxation. In this way the huge benefits derived from urban food production would do little damage to and would almost certainly enhance the advantages which come from the plethora of other activities which occur on open space in the city. Seen from another perspective it means that there is large scope for extending urban agriculture beyond the estimations made in this study and therefore potentially providing healthy local food for a much larger proportion of the population and offering the massive benefits which are associated with this. 


A critical view must also be taken of the results from this study, however. It has been highlighted by several authors how urban food production often comes up against problems such as crime, difficult access to sites, lack of resources (both economic and human), contamination and antagonistic planning policies. The issues with access, crime and resources mean that allotments have certain ‘preconditions for use’ which include the provision of water, fences, pathways and toilet facilities [DCLG 2007, Grahn 1994]. Contamination is a major problem in some areas and requires careful soil analysis and high levels of safety precautions [Mikula & Indeka 1996]. Planning policies and especially housing development often threaten the security of sites and do not allow for long term stability of food growing projects [Whatmore & Hinchliffe 2003]. This study has not taken these details into account and any move towards achieving the food production estimates would certainly need to consider these facts. 


Similarly, no account has been taken of climatic variability or soil fertility in the city. These have the potential to severely reduce crop yields and therefore change the ‘productivity’ estimations which are used in this study [Kemp 1977, Leach 1975]. There are also some limitations which are highlighted in the ‘case studies’ which have not been accounted for in the estimates. The project at Greyfriars Kirkyard only grows herbs due to health and safety and cultural issues. The cultural issues are ones which are problematic not just in graveyards but in wider green space. They involve the somewhat traditional view that vegetables and fruit cannot form part of a visually attractive or culturally sensitive landscape in cities but should be confined to spaces such as allotments. Health and safety issues also arose at the Royal Edinburgh Hospital Orchard which need to be solved before the space can fully serve the local community. These problems represent large boundaries to urban agriculture and would need solving in order to achieve even the lowest estimates made in this study. 


The figures which have come from this study also need to be critically examined. The estimations made regarding potential amount of food production land and amount of food potentially produced in Edinburgh show specific numerical predictions based upon certain criteria. The accuracy and validity of this data is limited when it is considered that it is based upon a restricted amount of data from a small number of case studies. The study has made extrapolations based upon only a few data points which leaves the results open to question regarding how accurately they reflect what could occur in the future regarding agricultural development in the city. Similarly, the scenarios derived from the ‘productivity’ values which were obtained should be closely scrutinised. Only three sources were used to calculate the ‘productivity’ values one of which was from 1941, one from the preliminary results of a survey and one from an allotment gardener in Edinburgh. None of these three sources have used exactly the same methods for the calculation of their productivity and therefore no standardisation has occurred. In this respect the values should be treated with caution. 


As such, the numbers obtained in this research are only useful up to a point. They signify a potential but do not reflect a multitude of factors which are, as yet, unquantified. Useful advances have been made, however. The introduction showed the wealth of information regarding urban agriculture in academic literature but also the relative lack of studies which attempt to quantify the potential to develop it. This study has built upon exploratory research, such as ‘Finding Scotland’s Allotments’ [SAGS 2007] by looking at other less traditional areas of food production in Edinburgh. It has also developed methods used by Garnett & Tomkins [Garnett 2000, Tomkins 2006] by making predictions based upon real case studies and therefore building upon the groundwork which they have done. 

In order to develop the findings of this work and to produce more detailed predictions regarding the expansion of urban agriculture, further investigation must be done into the many limitations outlined above. The formulation of a more complete list of alternative urban agricultural practices - such as rooftop gardening or vertical farming – would allow a much greater insight into the potential food production in Edinburgh. A more thorough survey of green spaces in the city which includes smaller sites such as communal backgreens and small unused plots of land would allow a more detailed picture to be built up regarding land availability. This could be combined with a mapping initiative which attempts to detail both existing food production sites, other sources of food (such as fruit trees) and potential sites for food production. In order to more fully appreciate how urban agriculture would work on a larger scale greater investigation must be done into the interaction between food production and other land uses. This study has seen that the two can co-exist. Therefore better insight into how this coexistence is possible would allow for a more smooth transition into greater food production. Similarly, if urban agriculture is to develop, a thorough investigation into the practical limitations such as water provision or crime prevention must be undertaken. Perhaps one of the greatest limitations in this study is the use of productivity values. Basing the productivity on a larger set of values would add greater confidence to results and allow for greater accuracy in prediction. The NSALG are currently producing a survey of allotment productivity which might go some way towards achieving this goal. Finally, further investigation should look at a greater number of case studies in order to better understand the potential for food production in Edinburgh. 

This final point reflects, to a certain extent, what was outlined at the beginning of this section: if urban agriculture is to develop, people need to set up new projects and appropriate new spaces. The appropriation of new spaces and development of food production would increase the number of ‘case studies’ which are available for research. These case studies would be a form of active research in which the projects themselves would act as individual investigations into the details of land use and land sharing between food and non-food related recreation.  Essentially, through the expansion of urban food production in Edinburgh, the receipt of not only benefits in terms of the environment, health and communities, but also benefits in terms of further research into this discipline would be achieved. Therefore, this study recommends that perhaps one of the most progressive pieces of further research would be to go and expand urban agriculture itself.   
6. Conclusion
The research presented in this study has shown that there are a multitude of problems which currently exist both within the food system and in urban settlements. The unsustainable nature of agriculture and the consumption of its products in cities and towns are having huge impacts upon the environment and the living beings which reside within it. Climate change, waste, biodiversity loss, poor health and a declining knowledge and appreciation for natural processes are all symptoms of our failing ability to maintain a sustainable food system. Together, these issues manifest themselves as a rising ecological crisis which, unless rapid action is taken, will lead to the death and suffering of large numbers of human and non-human species. 


A partial solution to many of these problems has been identified as urban agriculture. Localised food production in towns and cities reduces transportation and waste, therefore limiting negative impacts on the environment. It also brings benefits related to education and food security too and can help to improve the physical and mental health of urban dwellers. Ultimately urban agriculture helps to solve many of the problems in the food system by both producing food and yielding the benefits of that production close to where it is needed by most people – in urban areas. 


The City of Edinburgh exhibits both the problems outlined and some of the solutions described. The City is currently experiencing a mounting waste problem which is part of a wider rise in its ‘ecological footprint’. A growing population is predicted to add to these problems and will put increasing pressure on the wider environment. There is, however, a growing interest in sustainability in the city. This interest is partially exhibited by the recent rise in urban agricultural activity and the increasing demand for allotment space. Interest from residents is coupled with legal, political and historic pressures all of which appear to demand greater provision for urban agriculture. 


This study was a reaction to the outlined problems and to the emergent solutions that are offered by urban agriculture. A review of existing food production projects revealed that Edinburgh already has a wide diversity of approaches to urban agriculture and within those approaches a plethora of benefits have been and continue to be yielded. Predictions made regarding potential land space for urban agriculture have shown that, even by the most conservative estimates, there is a large amount of land available on which a considerable amount of food - enough to provide the full daily requirement of fruit and vegetables for over 5% of the population - could be grown in the city.  It has been shown that this food production, even by the largest estimates, would take up a relatively small proportion of the open space in the City therefore allowing other open space activities to continue and leaving room for further expansion of food production in the City. Presentation of these results in a clear approachable way makes the information accessible to individuals and organisations who wish to conduct urban agriculture. Framing the outcomes within land uses types used by the City of Edinburgh Council makes them accessible and useable by public institutions involved with land provision and food production.  

By considering these conclusions, it can be observed that the objectives of this study have been achieved and that there is indeed a large potential for the expansion of urban agriculture within the City of Edinburgh. Land space is not the limiting factor for the development of urban agriculture, nor are limitations regarding knowledge and support for urban agriculture hindering its progression. There is the political backing for increasing urban food production in the City and that there are many people in Edinburgh who would like to grow food. Furthermore there is a huge imperative, from an environmental and social perspective, to adopt the wider sustainability benefits which come as a result of urban food production. 


What is lacking, perhaps, is the motivation to start using the land which is available and to make use of the physical and human resources which exist within the city. This paper is an attempt at providing some of that motivation. It is hoped that the foundations laid in this study will stimulate greater use of land for growing food within Edinburgh and will therefore bring about a plethora of accompanying benefits, benefits which will contribute to securing a more sustainable future and go some way towards averting a looming ecological crisis. The expansion of urban food production in the City of Edinburgh will not alone solve the problems which have been shown to exist. It will provide, however, a way for people to practically involve themselves in creating a better local environment and a way in which both individuals and whole urban settlements can facilitate a wider transition to environmental sustainability. 
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Appendices:

APPENDIX 1: Raw data collected on site visits

Table A1. Data collected from site visits and verified using several sources. ‘total green area’ relates to the total amount of open space within which each project was found. 

[P] = Personal calculation upon visit

V = Vegetables, H = Herbs, F=Fruit
** = From 'Cultivating Communities' and checked using Edina Digimap for any change in size [The City of Edinburgh Council 2002]

*** = From State of the Environment Audit [Gainey 2008]

**** = Area estimate from reference [Dunedin Canmore Housing Association website]
	Broad Category
	PAN 65 Full land use classification
	Location (Case Study)
	Grid reference (from Carto map)
	Total green area (m2)
	Food production area (m2)
	Type of food production
	Proportion of area used for food production (%)

	 
	
	
	
	
	
	
	 

	Backgreen
	Residential amenity space
	Orwell backgreen, Dalry (ECBA)
	323916, 672775
	2200*
	80 [P]*
	V, H,F
	3.6

	
	
	Cherrytree backgreen, Dalry (ECBA)
	323824, 672817
	1100*
	122 [P]*
	V, H
	11.1

	
	
	Appletree backgreen, Gorgi (ECBA)
	323101, 672229
	2300*
	135 [P]*
	V, H
	5.9

	
	
	Wheatfield backgreen, Gorgi (ECBA)
	322874, 672302
	3300*
	364 [P]*
	V, H
	11.0

	Cemetery
	Cemetery, Churchyard
	Greyfriars Kirkyard (Greyfriars Herb Garden Project)
	325605, 673293
	21000***
	240 [P]*
	H
	1.1

	University
	Institutions, Business amenity space
	Kings Buildings campus (KB allotment)
	327010, 670454
	100445*
	225 [P]*
	H, V, F
	0.2

	
	
	Edinburgh College of Art (ECA allotment)
	325262, 673137
	5100*
	100 [P]*
	V,F
	2.0

	Hospital
	
	Royal Edinburgh Hospital (Royal Ed orchard)
	324037, 671162
	99400*
	14152 [P]*
	V, F, H
	14.2

	
	
	Dean Gallery (council allotment)
	323589, 673857
	21400 *
	3190*
	V,H,F
	14.9

	School
	Schools
	Liberton Primary School 
	347477, 670600
	12900*
	108 [P]*
	V, F, H
	0.8

	Park
	Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds
	Inverleith Park (council allotment)
	322672, 675891
	250000***
	24492**
	V,H
	9.8

	
	
	Leith Links (West) (council allotment)
	327820, 675975
	74800***
	5134**
	V,H,F 
	6.9

	
	
	Pilrig Park (council allotment)
	326461, 675466
	74400 ***
	4356 **
	V,H,F
	5.9

	Green Corridor
	Green Corridors
	Morningside railway side (Guerrilla gardeners)
	324412, 670942
	N/A
	200 [P]*
	F,H
	1

	Brownfield
	Derelict and urban vacant land
	Gorgie City Farm (Bantams Vegetable Garden)
	323369, 672397
	8000*
	700 [P]*
	V, H
	8.8

	
	
	Slateford Green housing development (independent allotment)
	322776, 672101
	16000****
	900 [P]*
	V, H
	5.6


APPENDIX 2: List of case studies and relevant contact details for each (table A1)
Table A2. Shows the name and contacts of each case study used in the research. Grid references are shown as an ‘easting’ and a ‘northing’ which can be typed into the Edina Carto map available at http://www.edina.ed.ac.uk/ in order to locate each case study. 

	Location (Case Study)
	Grid reference (from Carto map)
	Contact 
	Contact Details

	 
	
	
	 

	Orwell backgreen, Dalry (ECBA)
	323916, 672775
	Emma Burnett
	0131 243 2698, e.burnett@ecba.org.uk, www.ecba.org.uk

	Cherrytree backgreen, Dalry (ECBA)
	323824, 672817
	“”
	

	Appletree backgreen, Gorgi (ECBA)
	323101, 672229
	“”
	

	Wheatfield backgreen, Gorgi (ECBA)
	322874, 672302
	Wheatfield community backgreen
	http://wheatfield-backgreen.wikispot.org/

	Greyfriars Kirkyard (Greyfriars Herb Garden Project)
	325605, 673293
	Jocelyn Lockhart
	lockhart.jocelyn@gmail.com

	Kings Buildings campus (KB allotment)
	327010, 670454
	Jake Butcher
	dwgarden@yahoo.com

	Edinburgh College of Art (ECA allotment)
	325262, 673137
	Helen Johnson/ grounds keepers
	The greenhouses, Edinburgh College of Art (Lauriston Place, Edinburgh, EH3 9DF, Scotland, United Kingdom)

	Royal Edinburgh Hospital (Royal Ed orchard)
	324037, 671162
	Anne Elliot (Artlink)
	projects@functionsuite.com

	Dean Gallery (council allotment)
	323589, 673857
	Ian Woolard
	Ian.Woolard@edinburgh.gov.uk

	Liberton Primary School 
	347477, 670600
	Marilyn Taylor
	 marilyn-taylor@blueyonder.co.uk

	Inverleith Park (council allotment)
	322672, 675891
	Ian Woolard
	Ian.Woolard@edinburgh.gov.uk

	Leith Links (West) (council allotment)
	327820, 675975
	“”
	

	Pilrig Park (council allotment)
	326461, 675466
	“”
	

	Morningside railway side (Guerrilla gardeners)
	324412, 670942
	Michael Starky, Theodora Bayley
	michaeldude@hotmail.com, theodorabayly@googlemail.com

	Gorgie City Farm (Bantams Vegetable Garden)
	323369, 672397
	Emma Burnett
	as above

	Slateford Green housing development (independent allotment)
	322776, 672101
	Greig Robertson/ Canmore Housing Association
	g.robertson@ecba.org.uk, http://www.dunedincanmore.org.uk


APPENDIX 3: Productivity data
Table A3. Data used for the calculation of the productivity of urban agricultural sites

	Source
	Size of plot (m2)
	Size of plot (ha)
	Total Quantity of produce (kg)
	Productivity (kg/ha)

	 
	 
	(a)
	(b)
	[(b)/(a)]

	Peter Wright 
	200.0
	0.020
	422.0
	21100.0

	 
	
	
	
	 

	Ministry of Agriculture 
	250.0
	0.025
	750.0
	30000.0

	 
	
	
	
	 

	From Geoff Stokes (preliminary data from his survey)
	250.0
	0.025
	680.4
	27215.5

	
	
	
	Mean
	26105.2


The data in table A3 shows the information received from the following 3 sources regarding the productivity of allotment gardens:
1. Peter Wright. (an experienced allotment gardener and acting chairman of the Scottish Allotment 
Gardens Society, SAGS)
· All produce was grown on his 200m2 allotment at Ladyroad in Edinburgh in 2008. 
· In total he grew 422kg of fruit and vegetables (table A4)

Table A4. Food production from Peter Wright’s allotment in 2008

	 
	Vegetables
	Fruit
	Potatoes

	Amount grown (kg)
	236
	62
	124


· He also grew 21 bulbs of garlic, 21 bunches of radishes, 49 lettuces, 76 courgettes and 
36 cobs of sweet corn as well as herbs (Lavender, rosemary, Bay and Sage), sweet peas 
and wallflowers (on top of what is shown in table A4)
· Over the year, he spent 500 hours on the plot and visited it 130 times. He spent £148 on 
manure, fertilizers, lime and seeds
[all information received in personal communication with Peter Wright on 24.3.09. Any further questions should be directed to “peter.wrightmbe@btopenworld.com”]
2. The Ministry of Agriculture. In 1941, the Ministry of Agriculture estimated the annual production of 
food grown on allotments at 1.3million tons.  Although the war time size of plots were 1/10 of an 
acre, this was the equivalent of just under ¾ of a ton grown on today’s 250 sq metre standard 
sized plots.
[all information received in personal communication with Geoff Stokes, National Secretary of the National Society of Allotment and Leisure Gardeners Ltd (NSALG) on 31.3.09. Any further questions should be directed to “Geoff@nsalg.org.uk”]
3. National Society of Allotment and Leisure Gardeners (NSALG) survey. NSALG are currently 
conducting a survey of allotment productivity. This involves collecting information from allotment 
gardeners from across the UK and subsequently analysing it to identify what amount of produce 
can be obtained from an ‘average’ allotment. The survey had not, at the time of writing, been 
finished. The results are due out in May 2009. Geoff Stokes who is conducting the survey has 
given some preliminary findings for this piece of research stating that so far, the survey ‘indicates 
a potential of almost 1,500lb produce per standard 250 sq metre plot’.  (1lb = 453.59237 grams)


[all information received in personal communication with Geoff Stokes, National Secretary of the 
National Society of Allotment and Leisure Gardeners Ltd (NSALG) on 31.3.09. Any further 
questions should be directed to “Geoff@nsalg.org.uk”]
APPENDIX 4. PAN 65 ‘Description of Open Spaces’
[See reference: The City of Edinburgh Council 2009]
Public parks and gardens: Areas of land normally enclosed, designed, constructed, managed and maintained as a public park or garden. These may be owned or managed by community groups.
 Private gardens or grounds: Areas of land normally enclosed and associated with a house or institution and reserved for private use.

·     Large Private Gardens and grounds: Includes large gardens associated with very large houses and some large 'shared' gardens adjacent to and sometimes backing on to (and only accessible from) a limited set of properties. Only a small number of these were selected for this dataset (e.g. Holyrood Palace Garden)

·     Private pleasures gardens: Areas of green open space usually enclosed on all sides (and secured by locked gates) and reserved for the private use of nearby residencies/ businesses and other key-holders, although often separated from those residents by a public road. Mostly established in the 19th Century and important to the setting of the historic core of the city although there are other examples in more suburban areas.

·     Schools: Most large, green areas surrounding schools have been included. Hard standing around schools (car-parks and playgrounds) has not been included. All school grounds have been recorded as not accessible to the public.
·     Institutions: Larger continuous areas of greenspace around institutions have been included. These areas are mostly not accessible with the exception of some land around universities (e.g. Riccarton Campus).

Amenity greenspace:Landscaped areas providing visual amenity or separating different buildings or land uses for environmental, visual or safety reasons and used for a variety of informal or social activities.
·     Residential: Only residential amenity areas larger than 0.05 hectares have been selected.
·     Business: A small number of these areas have been selected where they are generally accessible, contributed to the townscape by virtue of their size or deliberate design and served a very large number of employees e.g. greenspace at Edinburgh Park
·     Transport: Limited transport amenity areas have been selected.
Playspace for children and teenager: Areas providing safe and accessible opportunities for children’s play usually linked to housing areas. In the draft audit these all consist of equipped play areas.

 Sports Areas: Large and generally flat areas of grassland or specially designed surfaces, used primarily for designated sports and which are generally bookable.
·     Playing field: All playing fields have been included. Some playing fields are owned by private clubs and are not accessible to the general public. Most Council owned playing fields accommodate informal public access around the periphery of the playing pitches and there are often community woodlands around the edge. However, even some council owned playing fields are also not available for informal access. Playing fields in school grounds are classified as ‘School Grounds' and playing fields that are part of a multi-functional park were classed as Public Parks & Gardens.

·     Tennis court: All bowling greens and tennis courts have been included. None are defined as accessible. Some public facilities in public parks have been included in the Public Parks and Gardens classification.

  Bowling green 

 Other sports: A limited classification that includes Tyne castle Stadium and grounds, Teahouse Athletic Stadium and Meadow bank and associated land.

  Golf course: All golf courses are included. Most courses are recorded as 'not accessible' since there is not usually a tradition of public access across the course. An exception to this is Braid Hills where there has long been a tradition of public access around and across the course.

 

Green corridors Routes including canals, river corridors and old railway lines, linking different areas within a town or city as part of a designated and managed network and used for walking, cycling or horse riding, or linking towns and cities to their surrounding countryside or country parks. These may link green spaces together.
 All large green corridors have been included, regardless of accessibility, since they can make a major contribution to biodiversity and landscape, even if the public in some instances cannot get access. No distinction is made between riparian routes and green access routes, since they are often the same.

 Natural/semi-natural greenspace: Areas of undeveloped or previously developed land within residual natural habitats or which have been planted.

·     Semi-natural park: There are large numbers of areas in Edinburgh which are semi-natural in character but are managed primarily and deliberately for public access and recreation by the Council or in the case of Arthur’s Seat, Historic Scotland.
·     Other semi-natural greenspace: A distinction is made between semi-natural parks and the 'Other Semi-natural greenspaces', which are sometimes heavily used by the public and may have extensive footpath networks, but are not specifically managed as parks by a public body. No distinction is made between different types of semi-natural greenspace (woodland, open water, open semi-natural) since they often occur in close mosaics within one unit (or site) of usable, accessible, open space.

·     Allotments: Allotments have all been selected for the audit and are recorded as inaccessible. 
·     Churchyards: All cemeteries have been selected and are recorded as accessible since they are generally open to the public during daylight hours. Some larger churchyards have been included where they make a significant contribution to townscape and there are a few where there is a tradition of heavy public use for informal recreation and rest during daylight hours.
     Cemetery
·     Other: Areas such as caravan sites have been initially included. 

Civic Space: Squares, streets and waterfront promenades, predominantly of hard landscaping that provide a focus for pedestrian activity and can make connections for people and wildlife. Most civic spaces over 0.05 hectares have been selected.
APPENDIX 5: Raw Data from the Draft Open Space Audit 2009 – Summary 

[see reference: The City of Edinburgh Council 2009]
Table A5: Details of Open space in Edinburgh

	Open space type (PAN65)
	No. of sites
	Area (ha)
	Ave site area (ha)
	Median site area (ha)

	
	 
	 
	
	

	
	Ownership (Council/Other)
	Ownership (Council/Other)
	
	

	
	C
	O
	Total
	C
	O
	Total
	
	

	 
	
	
	
	
	
	
	
	 

	Used in this study
	
	
	
	
	
	
	
	 

	Cemetery
	20
	9
	29
	68.56
	29.05
	97.61
	3.37
	3.2

	Churchyards
	4
	5
	9
	5.22
	2.87
	8.09
	0.9
	0.79

	Green Corridors
	124
	128
	252
	206.95
	120.99
	327.93
	1.3
	0.58

	Business amenity space
	2
	10
	12
	6.24
	18.58
	24.83
	2.07
	1.17

	Institutions
	4
	23
	27
	3.21
	196.88
	200.1
	7.41
	1.71

	Large Private Gardens & Grounds
	-
	9
	9
	-
	32.44
	32.44
	3.6
	2.28

	Private Pleasure Gardens
	-
	33
	33
	-
	36.92
	36.92
	1.12
	0.56

	Public Parks & Gardens
	113
	11
	124
	545.93
	56.18
	602.11
	4.86
	2.05

	Residential amenity space
	278
	211
	489
	97.95
	67.43
	165.39
	0.34
	0.19

	Schools
	46
	10
	56
	111.27
	61.24
	172.5
	3.08
	1.38

	Total (open space represented in this study)
	1667.92

	 
	
	
	
	
	
	
	
	 

	not used in this study
	
	
	
	
	
	
	
	 

	Civic space
	14
	13
	27
	5.77
	5.37
	11.14
	0.41
	0.21

	Golf course
	6
	15
	21
	250.91
	624.36
	875.26
	41.68
	41.04

	Other sports
	3
	2
	5
	11.09
	4.01
	15.1
	3.02
	2.28

	Playing Field
	25
	18
	43
	80.81
	89.2
	170
	3.95
	3

	Semi-natural Park
	9
	6
	15
	261.98
	225.83
	487.81
	32.52
	4.18

	Tennis court
	8
	16
	24
	3.43
	5.54
	8.97
	0.37
	0.29

	Transport amenity space
	6
	4
	10
	11.2
	22.93
	34.13
	3.41
	2.09

	Other
	2
	2
	4
	5.82
	14.17
	19.99
	5
	4.5

	Other semi-natural greenspace
	25
	76
	101
	33.06
	190.02
	223.07
	2.21
	1

	Allotments
	23
	10
	33
	26.63
	2.5
	29.14
	0.88
	0.54

	Bowling green
	10
	56
	66
	5.68
	16.72
	22.4
	0.34
	0.26

	Total (open space not used in this study)
	 
	 
	 
	 
	 
	1897.01
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total open space recorded in open space audit 2009
	 
	 
	 
	 
	 
	3564.93
	 
	 


(1) Gorgi City Farm:





What is grown: 





Salad leaves, potatoes, cabbage, root vegetables, berries (gooseberries & raspberries), rhubarb, strawberries


Herbs: chives, sage, yarrow, rosemary, apple mint, tarragon, horseradish, lemon balm, lovage


Greenhouse: figs and a small variety of more exotic vegetables





History and project description:





	In 1977 a community group cleared the space which was at the time a derelict site (originally the City of Edinburgh refuse collection yard). The site was opened to the public in 1982. Gorgi City farm has animals and crops all of which are grown with the intention of providing education and well-being to local and non-local residents. 







































































Interesting features:





Environmental benefits include using both garden and farm waste (including manure from the animals) for composting and crop fertilisation.


Education: the farm sees thousands of adults and children visiting every year. The herb garden teaches about the culinary and medicinal uses of the plants which are grown. Information boards describe to visitors how the vegetable garden works. Workshops for schools and community groups emphasise the 'city farm: global farm’ idea: that people in cities are intimately involved in global agriculture.


Mental and physical health: the farm provides placements for people with mental health problems and for kids from the local area. These people benefit from working on the farm and engaging, both mentally and physically, with the processes which go on there.





 [Gorgie City Farm 2009, Burnett 2009, Site visit 14/4/09]
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(5) Greyfriars Herb Garden Project:








What is grown:








Currently only herbs are grown due to health and safety/ cultural reasons. 


Herbs include rosemary, thyme, sage, lovage, chives, lemon balm, dill, ladies mantle, oregano








History and project description:





	The project has started up this year and is comprised of a diverse group of people (local community, herb experts, students, people from the local soup kitchen) all of whom meet every Thursday to plant and tend the herbs grown in the Greyfriars graveyard. The idea came from both the vicar and local enthusiasts from the local 'Grassmarket Mission' who wanted to grow herbs which reflect both contemporary and historic use of culinary and medicinal plants (many herbs grown are those which were grown & used by monks in previous centuries). 








Interesting features:








use compost from the council and compost garden waste on site in bins made from reclaimed timber


Culinary herbs used in the soup kitchen associated with the church- a very local supply and an affordable way of adding usually expensive flavours to meals


Herbs to be labelled to inform visitors (of which there are many) of their use and cultivation


No vegetables are currently grown due to a mixture of health and safety issues and cultural issues which have been raised about the ethics of growing food in a graveyard













































































[Lockhart 2009, Starky 2009, Site visit 12/3/09]











(4) Royal Edinburgh Hospital:








What is grown:





fruit (apples and plums) in an orchard containing 72 trees








History and project description:





	The hospital has, for many years, had food growing associated with it. Historically the Royal Edinburgh had large greenhouses in which vegetable seedlings were propagated and a number of spaces where fruit and vegetables were grown (these are now used for flower growing). Evidence was found in several of the large open spaces of previous agricultural endeavours - rhubarb was found growing amongst wild flowers, there was evidence of highly fertile areas where compost could have been made (shown by the high densities of nettles and comfrey), the shape of old veg-growing beds could be seen in certain areas. 


	Recently the orchard has been cleared of encroaching vegetation and pruned by several experts, community helpers and hospital patients as part of the ‘Growing  Spaces’ project which is run by a resident art group- ‘Artlink’ - at the hospital. 











Interesting features:








Food growing projects offer an alternative to traditional medicine through 'horticultural therapy'


The project has support from many in the hospital including the head of the hospital and is funded under the 'health and well-being department'


There is a lot of interest – both from within the NHS and through organisations such as the Federation for Edinburgh Allotment Gardens Association (FEDAGA) – in developing food production at the hospital and perhaps setting up formal allotments for patients and local community


Currently apples cannot be used in the hospital due to infection controls 
























































[Elliot 2009, site visit 1/4/09]








(3) Orwell, Cherrytree, Appletree and Wheatfield (Edinburgh Community Backgreen Association):














What is grown:








strawberries, rhubarb, fruit bushes, beetroot, cauliflower, broccoli, leeks, garlic, onion








History and Project description:








	The Edinburgh Community Backgreen Association (ECBA) was set up in order to stimulate community activity around communal backgreens (gardens attached to tenement blocks) in Edinburgh. This is done by co-ordinating community groups on days where they clear up their backgreens and make them attractive and functional spaces. Part of this involves creating beds for fruit and vegetable growing. The idea is that once ECBA have helped the residents with their garden, the garden becomes self-sustaining by input from residents. This has worked particularly well in Wheatfield backgreen where residents have set up their own organisation. 








Interesting features:





The food growing projects act as a way for communities to interact and allows neighbours who would otherwise not have met to participate in something together


Food produced in the gardens is shared and promotes a communal mood amongst residents


The food growing projects, whilst producing a substantial amount of food, fit in aesthetically with the space and allow room for other recreational activities (football, lounging), drying of clothes, growing/planting flowers. 


A new ‘grow your own’ course will run monthly and intends to educate people about food production and the wider environmental issues with food. The course aims to stimulate greater community food production in a ‘dig for victory’ style 
























































[Robertson 2009, Burnett 2009, site visits 3/3/09]











(2) Liberton Primary School Allotment Project:





What is grown:





potatoes, carrots, onions, peas, strawberries, rhubarb, apples


Fennel, rosemary, chives, sage





History and Project details:





	The project is now in its third year of planting. The space was converted 3 years ago from an unused grassed area. With some help from parents/ friends of the school it was converted into fifteen 2 by 1 metre beds, one for each class in the school. In this way all of the kids get a chance to be involved in growing vegetables. The plan in the next growing season is to start a crop rotation system and increasing interest from kids and teachers is stimulating greater activity in food growing (e.g. planting of more fruit bushes/trees).





Interesting features:





Growing vegetables is now part of the new ‘curriculum for excellence’ and the school is leading the way in this respect


The school concentrates on growing traditional vegetables which last year were cooked and used in the 'British Food Fortnight' which taught kids about the value of local food and how it is grown. 


Having food growing facilities at the school allows pupils to see a full food cycle, from putting a seed into the ground, watching it grow, digging it up, cooking and eating it and then using the food waste to fertilise and grow new vegetables. In this respect it is a fantastic educational tool. 


A limitation to the project is time – teachers have limited time to do extra work on the allotment and extra help is needed from parents (of which 3 are very active). This time issue is potentially inhibiting but is also a good stimulant for engaging with parents


The school has received many donations of seeds and tools from local business/ organisations





















































[Taylor 2009, site visit 2/4/09]

















(6) Guerrilla Gardeners, Morningside Railway Project:





What is grown:





fruit canes (raspberry), rhubarb, chives, sage, rosemary, bay





History and project details:





	The Edinburgh Guerrilla Gardeners are a group of residents from around Marchmont, Bruntsfield and Morningside who go to unused, dysfunctional or boring green spaces around the south of Edinburgh and plant predominantly food crops in them. They have planted in places such as small patches of grass on Sciennes Road, at Sciennes school (with permission) and at a disused space by the side of the railway in Morningside. The creation of the Morningside site (approximately 3 months ago) involved going down to the space with some tools and people to remove the large amount of waste (plastics, trolleys etc). Signs were put up to inform local residents of the sites existence and the potential to get involved. Then some donated fruit bushes and herbs were planted. 





Interesting features:





Local residents have become involved in the project since its conception


The Guerrilla Gardeners have appropriated several spaces which have then become, as a result, of greater public benefit and used more by people.


There are potential issues with health and safety at sites as they expand and are used more































































































[Bayley 2009, Starky 2009, site visit 1/4/09]

















� Area of UK landfills = 109 square miles. Area of Edinburgh = 101 square miles [Local Government Authority, 2007]


� There are several laws which cover allotments and their provision. The main ones of these are the Allotments (Scotland) Acts of 1892, 1922 &1950 and the Land Settlement Act 1919. 


� It is important to note that these three studies represent a large part of the research done in the field of quantification of potential urban agriculture and they are, as a result, laying down the basic foundations upon which further research can be conducted. As such the criticism shown here comes with acknowledgment that without their work, little progress would have been made in this discipline.


� Each pace represented 0.75 metres ( the mean number of paces over a 30m distance as measures with a 30m tape = 40paces - based upon 3 replications). the number of paces was converted into 2 length measurements (m) which were multiplied together to give an area of rectangle estimation
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		Area not used for food production

		Area of potential food production



3630.01

141.92



Sheet1

		Results to put in results section – table 1?

				Broad Category		PAN 65 Full land use classification		Case Study (organisation)		Type of food production		Proportion of area used for food production (%)

				Backgreen		Residential amenity space		Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)		V, H,F		3.6

								Cherrytree backgreen, Dalry (ECBA)		V, H		11.1

								Appletree backgreen, Gorgi (ECBA)		V, H		5.9

								Wheatfield backgreen, Gorgi (ECBA)		V, H		11.0

				Cemetary		Cemetery, Churchyard		Greyfriars Kirkyard (Greyfriars Herb Garden Project)		H		1.1

				University		Institutions, Business amenity space		Kings Buildings campus (KB allotment)		H, V, F		0.2

								Edinburgh College of Art (ECA allotment)		V,F		2.0

				Hospital				Royal Edinburgh Hospital (Royal Ed orchard)		V, F, H		14.2

				Art Gallery				Dean Gallery (council allotment)		V,H,F		14.9

				School		Schools		Liberton Primary School		V, F, H		0.8

				Park		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Inverleith Park (council allotment)		V,H		9.8

								Leith Links (West) (council allotment)		V,H,F		6.9

								Pilrig Park (council allotment)		V,H,F		5.9

				Green Corridor		Green Corridors		Morninside railway side (Guerilla gardeners)		F,H		1

				Brownfield		Derelict and urban vacant land		Gorgie City Farm (Bantams Vegetable Garden)		V, H		8.8

								Slateford Green housing development (indipendent allotment)		V, H		5.6
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				PAN 65 Full land use classification																												Area of total open space in Edinburgh not used for food growing [refs] (ha)

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh																Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh				Total open space (ha) [including derelict and urban vacant sites]

								Minimum				Maximum				Mean										Minimum estimate		1604.27937		63.64		3708.29		29.14

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'								Maximum estimate		1526.00		141.92		3630.01		29.14				3771.93

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.9								Average estimate		1566.06		101.86		3670.07		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.1

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.8

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.8

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.5																Area of total open space in Edinburgh not used for food growing [refs] (ha)

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1																Area not used for food production		Area of potential food production				Total current allotment provision in Edinburgh (ha)

				Derelict and urban vacant land		207**		11.592		5.6		18.216		8.8		14.904		7.2																3708.29		63.64				29.14

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.1070363087																3630.01		141.92				29.14

				Total land in edinburgh		3771.93		63.64		1.6871999215		141.92		3.7625300576		101.86		2.700474293																3670.07		101.86				29.14
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		Area of land not used for food production

		Area of potential food production



Minimum estimate

(a)

1604.27937

63.64



		Area of land not used for food production

		Area of potential food production



Maximum estimate

(b)

1525.99908

141.92



		Area of land not used for food production

		Area of potential food production



Average estimate

(c)

1566.05952

101.86



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(a2)

5.95404

1.208

0.44986

1.44

39.61673

3.38

11.592



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(b2)

18.35829

1.208

33.51457

1.44

65.80406

3.38

18.216



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(c2)

13.06581

1.208

17.50242

1.44

50.36025

3.38

14.904



		Area not used for food production

		Area of potential food production



(a)

3708.29

63.64



		Area not used for food production

		Area of potential food production



(b)

3630.01

141.92



		Area not used for food production

		Area of potential food production



(c)

3670.07

101.86



		Area of potential food production

		Total current allotment provision in Edinburgh



(a)

63.64

29.14



		Area of potential food production

		Total current allotment provision in Edinburgh



(b)

141.92

29.14



		Area of potential food production

		Total current allotment provision in Edinburgh



(c)

101.86

29.14



		Table 2

						Scenario

						Minimum		Maximum		Mean

				Area of potential food prodcution (ha)		63.64		141.92		101.86





		

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh

								Minimum				Maximum				Mean										Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'										Minimum estimate		1604.27937		63.64		3708.29		29.14

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.90										Maximum estimate		1525.99908		141.92		3630.01		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.10										Average estimate		1525.99908		101.86		3670.07		29.14

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.80										Area of potential food production

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.80						Area of land not used for food production				Residential amenity space		Cemetery & Churchyards		Institutions, Business amenity space		Schools		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Green Corridors		Derelict and urban vacant land

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.50						1604.27937				5.95		1.21		0.45		1.44		39.62		3.38		11.59

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1.00						1525.99908				18.36		1.21		33.51		1.44		65.80		3.38		18.22

				Derelict and urban vacant land		207**		11.59		5.60		18.22		8.80		14.90		7.20						1525.99908				13.07		1.21		17.50		1.44		50.36		3.38		14.90

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.11

				Total land in edinburgh		3771.93		63.64		1.69		141.92		3.76		101.86		2.70

																						PAN 65 full land use classification
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		Area of land not used for food production

		Residential amenity space
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		Schools
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		Area of land not used for food production

		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors
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(b1)

1525.99908

18.35829
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33.51457

1.44
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3.38
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		Area of land not used for food production

		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(c2)

(c1)

1525.99908

13.06581

1.208

17.50242

1.44

50.36025

3.38

14.904



		Area of land not used for food production

		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools
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		Green Corridors
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Area of potential food production

Area of land not used for food production
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				Table 3: 6 scenarios based upon land estimates																				Productivity		Scenario (productivity)		Number of people fed (people)						No. of people in Edinburgh				Scenario		Number of people fed (people)		Proportion of Edinburgh Inhabitants fed by urban agriculture (%)

				Productivity (kg/ha/year)		Annual food production potential (kg/year)										Number of people fed per year (people)*								a		Min (a)		5685.3423323352						468,000				Min (a)		5685.3423323352		1.2146350615

						'Minimum'		'Maximum'		'Mean'				Productivity (kg/ha/year)		Minimum Scenario		Maximum Scenario		Mean Scenario				a		Mean (a)		9099.6452558242										Mean (a)		9099.6452558242		1.9440778635

				26105		1661299		3704978		2658984				26105.2 (a)		11410.0217299176		25446.280368022		18262.2512479121				b		Min (b)		11410.0217299176										Min (b)		11410.0217299176		2.4376742218

				13008		827786		1846103		1324908				13007.6 (b)		5685.3423323352		12679.276026044		9099.6452558242				a		Max (a)		12679.276026044										Max (a)		12679.276026044		2.7088418455

																								b		Mean (b)		18262.2512479121										Mean (b)		18262.2512479121		3.9016068639

																								b		Max (b)		25446.280368022										Max (b)		25446.280368022		5.4364262542

																		Amount fruit and veg eaten per person per year (kg)		145.6
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Chart9

		Area of potential food production

		Total current allotment provision in Edinburgh (ha)



141.92

29.14



Sheet1

		Results to put in results section – table 1?

				Broad Category		PAN 65 Full land use classification		Case Study (organisation)		Type of food production		Proportion of area used for food production (%)

				Backgreen		Residential amenity space		Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)		V, H,F		3.6

								Cherrytree backgreen, Dalry (ECBA)		V, H		11.1

								Appletree backgreen, Gorgi (ECBA)		V, H		5.9

								Wheatfield backgreen, Gorgi (ECBA)		V, H		11.0

				Cemetary		Cemetery, Churchyard		Greyfriars Kirkyard (Greyfriars Herb Garden Project)		H		1.1

				University		Institutions, Business amenity space		Kings Buildings campus (KB allotment)		H, V, F		0.2

								Edinburgh College of Art (ECA allotment)		V,F		2.0

				Hospital				Royal Edinburgh Hospital (Royal Ed orchard)		V, F, H		14.2

				Art Gallery				Dean Gallery (council allotment)		V,H,F		14.9

				School		Schools		Liberton Primary School		V, F, H		0.8

				Park		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Inverleith Park (council allotment)		V,H		9.8

								Leith Links (West) (council allotment)		V,H,F		6.9

								Pilrig Park (council allotment)		V,H,F		5.9

				Green Corridor		Green Corridors		Morninside railway side (Guerilla gardeners)		F,H		1

				Brownfield		Derelict and urban vacant land		Gorgie City Farm (Bantams Vegetable Garden)		V, H		8.8

								Slateford Green housing development (indipendent allotment)		V, H		5.6
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Sheet2

		

				PAN 65 Full land use classification																												Area of total open space in Edinburgh not used for food growing [refs] (ha)

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh																Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh				Total open space (ha) [including derelict and urban vacant sites]

								Minimum				Maximum				Mean										Minimum estimate		1604.27937		63.64		3708.29		29.14

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'								Maximum estimate		1526.00		141.92		3630.01		29.14				3771.93

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.9								Average estimate		1566.06		101.86		3670.07		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.1

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.8

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.8

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.5																Area of total open space in Edinburgh not used for food growing [refs] (ha)

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1																Area not used for food production		Area of potential food production				Total current allotment provision in Edinburgh (ha)

				Derelict and urban vacant land		207**		11.592		5.6		18.216		8.8		14.904		7.2																3708.29		63.64				29.14

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.1070363087																3630.01		141.92				29.14

				Total land in edinburgh		3771.93		63.64		1.6871999215		141.92		3.7625300576		101.86		2.700474293																3670.07		101.86				29.14
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		Area of land not used for food production

		Area of potential food production



Minimum estimate

(a)

1604.27937

63.64



		Area of land not used for food production

		Area of potential food production



Maximum estimate

(b)

1525.99908

141.92



		Area of land not used for food production

		Area of potential food production
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(c)

1566.05952

101.86



		Residential amenity space

		Cemetery & Churchyards
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		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land
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5.95404

1.208

0.44986

1.44

39.61673

3.38

11.592



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(b2)

18.35829

1.208

33.51457

1.44

65.80406

3.38

18.216



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(c2)

13.06581

1.208

17.50242

1.44

50.36025

3.38

14.904
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		Table 2

						Scenario

						Minimum		Maximum		Mean

				Area of potential food prodcution (ha)		63.64		141.92		101.86





		

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh

								Minimum				Maximum				Mean										Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'										Minimum estimate		1604.27937		63.64		3708.29		29.14

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.90										Maximum estimate		1525.99908		141.92		3630.01		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.10										Average estimate		1525.99908		101.86		3670.07		29.14

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.80										Area of potential food production

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.80						Area of land not used for food production				Residential amenity space		Cemetery & Churchyards		Institutions, Business amenity space		Schools		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Green Corridors		Derelict and urban vacant land

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.50						1604.27937				5.95		1.21		0.45		1.44		39.62		3.38		11.59

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1.00						1525.99908				18.36		1.21		33.51		1.44		65.80		3.38		18.22

				Derelict and urban vacant land		207**		11.59		5.60		18.22		8.80		14.90		7.20						1525.99908				13.07		1.21		17.50		1.44		50.36		3.38		14.90

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.11

				Total land in edinburgh		3771.93		63.64		1.69		141.92		3.76		101.86		2.70

																						PAN 65 full land use classification
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				Table 3: 6 scenarios based upon land estimates																				Productivity		Scenario (productivity)		Number of people fed (people)						No. of people in Edinburgh				Scenario		Number of people fed (people)		Proportion of Edinburgh Inhabitants fed by urban agriculture (%)

				Productivity (kg/ha/year)		Annual food production potential (kg/year)										Number of people fed per year (people)*								a		Min (a)		5685.3423323352						468,000				Min (a)		5685.3423323352		1.2146350615

						'Minimum'		'Maximum'		'Mean'				Productivity (kg/ha/year)		Minimum Scenario		Maximum Scenario		Mean Scenario				a		Mean (a)		9099.6452558242										Mean (a)		9099.6452558242		1.9440778635

				26105		1661299		3704978		2658984				26105.2 (a)		11410.0217299176		25446.280368022		18262.2512479121				b		Min (b)		11410.0217299176										Min (b)		11410.0217299176		2.4376742218

				13008		827786		1846103		1324908				13007.6 (b)		5685.3423323352		12679.276026044		9099.6452558242				a		Max (a)		12679.276026044										Max (a)		12679.276026044		2.7088418455

																								b		Mean (b)		18262.2512479121										Mean (b)		18262.2512479121		3.9016068639

																								b		Max (b)		25446.280368022										Max (b)		25446.280368022		5.4364262542

																		Amount fruit and veg eaten per person per year (kg)		145.6
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		Area of potential food production

		Total current allotment provision in Edinburgh (ha)



101.86

29.14



Sheet1

		Results to put in results section – table 1?

				Broad Category		PAN 65 Full land use classification		Case Study (organisation)		Type of food production		Proportion of area used for food production (%)

				Backgreen		Residential amenity space		Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)		V, H,F		3.6

								Cherrytree backgreen, Dalry (ECBA)		V, H		11.1

								Appletree backgreen, Gorgi (ECBA)		V, H		5.9

								Wheatfield backgreen, Gorgi (ECBA)		V, H		11.0

				Cemetary		Cemetery, Churchyard		Greyfriars Kirkyard (Greyfriars Herb Garden Project)		H		1.1

				University		Institutions, Business amenity space		Kings Buildings campus (KB allotment)		H, V, F		0.2

								Edinburgh College of Art (ECA allotment)		V,F		2.0

				Hospital				Royal Edinburgh Hospital (Royal Ed orchard)		V, F, H		14.2

				Art Gallery				Dean Gallery (council allotment)		V,H,F		14.9

				School		Schools		Liberton Primary School		V, F, H		0.8

				Park		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Inverleith Park (council allotment)		V,H		9.8

								Leith Links (West) (council allotment)		V,H,F		6.9

								Pilrig Park (council allotment)		V,H,F		5.9

				Green Corridor		Green Corridors		Morninside railway side (Guerilla gardeners)		F,H		1

				Brownfield		Derelict and urban vacant land		Gorgie City Farm (Bantams Vegetable Garden)		V, H		8.8

								Slateford Green housing development (indipendent allotment)		V, H		5.6
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				PAN 65 Full land use classification																												Area of total open space in Edinburgh not used for food growing [refs] (ha)

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh																Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh				Total open space (ha) [including derelict and urban vacant sites]

								Minimum				Maximum				Mean										Minimum estimate		1604.27937		63.64		3708.29		29.14

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'								Maximum estimate		1526.00		141.92		3630.01		29.14				3771.93

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.9								Average estimate		1566.06		101.86		3670.07		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.1

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.8

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.8

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.5																Area of total open space in Edinburgh not used for food growing [refs] (ha)

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1																Area not used for food production		Area of potential food production				Total current allotment provision in Edinburgh (ha)

				Derelict and urban vacant land		207**		11.592		5.6		18.216		8.8		14.904		7.2																3708.29		63.64				29.14

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.1070363087																3630.01		141.92				29.14

				Total land in edinburgh		3771.93		63.64		1.6871999215		141.92		3.7625300576		101.86		2.700474293																3670.07		101.86				29.14
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		Area of land not used for food production

		Area of potential food production



Minimum estimate

(a)

1604.27937

63.64
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Maximum estimate
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		Table 2

						Scenario

						Minimum		Maximum		Mean

				Area of potential food prodcution (ha)		63.64		141.92		101.86





		

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh

								Minimum				Maximum				Mean										Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'										Minimum estimate		1604.27937		63.64		3708.29		29.14

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.90										Maximum estimate		1525.99908		141.92		3630.01		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.10										Average estimate		1525.99908		101.86		3670.07		29.14

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.80										Area of potential food production

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.80						Area of land not used for food production				Residential amenity space		Cemetery & Churchyards		Institutions, Business amenity space		Schools		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Green Corridors		Derelict and urban vacant land

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.50						1604.27937				5.95		1.21		0.45		1.44		39.62		3.38		11.59

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1.00						1525.99908				18.36		1.21		33.51		1.44		65.80		3.38		18.22

				Derelict and urban vacant land		207**		11.59		5.60		18.22		8.80		14.90		7.20						1525.99908				13.07		1.21		17.50		1.44		50.36		3.38		14.90

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.11

				Total land in edinburgh		3771.93		63.64		1.69		141.92		3.76		101.86		2.70

																						PAN 65 full land use classification
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1.208

33.51457

1.44

65.80406

3.38

18.216



		Area of land not used for food production

		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(c2)

(c1)

1525.99908

13.06581

1.208

17.50242

1.44

50.36025

3.38

14.904



		Area of land not used for food production

		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



Area of potential food production

Area of land not used for food production

Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

1525.99908

13.06581

1.208

17.50242

1.44

50.36025

3.38

14.904



		

				Table 3: 6 scenarios based upon land estimates																				Productivity		Scenario (productivity)		Number of people fed (people)						No. of people in Edinburgh				Scenario		Number of people fed (people)		Proportion of Edinburgh Inhabitants fed by urban agriculture (%)

				Productivity (kg/ha/year)		Annual food production potential (kg/year)										Number of people fed per year (people)*								a		Min (a)		5685.3423323352						468,000				Min (a)		5685.3423323352		1.2146350615

						'Minimum'		'Maximum'		'Mean'				Productivity (kg/ha/year)		Minimum Scenario		Maximum Scenario		Mean Scenario				a		Mean (a)		9099.6452558242										Mean (a)		9099.6452558242		1.9440778635

				26105		1661299		3704978		2658984				26105.2 (a)		11410.0217299176		25446.280368022		18262.2512479121				b		Min (b)		11410.0217299176										Min (b)		11410.0217299176		2.4376742218

				13008		827786		1846103		1324908				13007.6 (b)		5685.3423323352		12679.276026044		9099.6452558242				a		Max (a)		12679.276026044										Max (a)		12679.276026044		2.7088418455

																								b		Mean (b)		18262.2512479121										Mean (b)		18262.2512479121		3.9016068639

																								b		Max (b)		25446.280368022										Max (b)		25446.280368022		5.4364262542

																		Amount fruit and veg eaten per person per year (kg)		145.6
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Sheet1

		Results to put in results section – table 1?

				Broad Category		PAN 65 Full land use classification		Case Study (organisation)		Type of food production		Proportion of area used for food production (%)

				Backgreen		Residential amenity space		Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)		V, H,F		3.6

								Cherrytree backgreen, Dalry (ECBA)		V, H		11.1

								Appletree backgreen, Gorgi (ECBA)		V, H		5.9

								Wheatfield backgreen, Gorgi (ECBA)		V, H		11.0

				Cemetary		Cemetery, Churchyard		Greyfriars Kirkyard (Greyfriars Herb Garden Project)		H		1.1

				University		Institutions, Business amenity space		Kings Buildings campus (KB allotment)		H, V, F		0.2

								Edinburgh College of Art (ECA allotment)		V,F		2.0

				Hospital				Royal Edinburgh Hospital (Royal Ed orchard)		V, F, H		14.2

				Art Gallery				Dean Gallery (council allotment)		V,H,F		14.9

				School		Schools		Liberton Primary School		V, F, H		0.8

				Park		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Inverleith Park (council allotment)		V,H		9.8

								Leith Links (West) (council allotment)		V,H,F		6.9

								Pilrig Park (council allotment)		V,H,F		5.9

				Green Corridor		Green Corridors		Morninside railway side (Guerilla gardeners)		F,H		1

				Brownfield		Derelict and urban vacant land		Gorgie City Farm (Bantams Vegetable Garden)		V, H		8.8

								Slateford Green housing development (indipendent allotment)		V, H		5.6
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Sheet2

		

				PAN 65 Full land use classification																												Area of total open space in Edinburgh not used for food growing [refs] (ha)

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh																Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh				Total open space (ha) [including derelict and urban vacant sites]

								Minimum				Maximum				Mean										Minimum estimate		1604.27937		63.64		3708.29		29.14

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'								Maximum estimate		1526.00		141.92		3630.01		29.14				3771.93

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.9								Average estimate		1566.06		101.86		3670.07		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.1

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.8

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.8

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.5																Area of total open space in Edinburgh not used for food growing [refs] (ha)

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1																Area not used for food production		Area of potential food production				Total current allotment provision in Edinburgh (ha)

				Derelict and urban vacant land		207**		11.592		5.6		18.216		8.8		14.904		7.2																3708.29		63.64				29.14

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.1070363087																3630.01		141.92				29.14

				Total land in edinburgh		3771.93		63.64		1.6871999215		141.92		3.7625300576		101.86		2.700474293																3670.07		101.86				29.14
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		Area of potential food production



Average estimate
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1566.05952

101.86



		Residential amenity space
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		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land
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		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land
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		Schools
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		Total current allotment provision in Edinburgh



(c)
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		Table 2

						Scenario

						Minimum		Maximum		Mean

				Area of potential food prodcution (ha)		63.64		141.92		101.86





		

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh

								Minimum				Maximum				Mean										Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'										Minimum estimate		1604.27937		63.64		3708.29		29.14

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.90										Maximum estimate		1525.99908		141.92		3630.01		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.10										Average estimate		1525.99908		101.86		3670.07		29.14

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.80										Area of potential food production

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.80						Area of land not used for food production				Residential amenity space		Cemetery & Churchyards		Institutions, Business amenity space		Schools		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Green Corridors		Derelict and urban vacant land

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.50						1604.27937				5.95		1.21		0.45		1.44		39.62		3.38		11.59

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1.00						1525.99908				18.36		1.21		33.51		1.44		65.80		3.38		18.22

				Derelict and urban vacant land		207**		11.59		5.60		18.22		8.80		14.90		7.20						1525.99908				13.07		1.21		17.50		1.44		50.36		3.38		14.90

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.11

				Total land in edinburgh		3771.93		63.64		1.69		141.92		3.76		101.86		2.70

																						PAN 65 full land use classification
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		Area of land not used for food production
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		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors
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				Table 3: 6 scenarios based upon land estimates																				Productivity		Scenario (productivity)		Number of people fed (people)						No. of people in Edinburgh				Scenario		Number of people fed (people)		Proportion of Edinburgh Inhabitants fed by urban agriculture (%)

				Productivity (kg/ha/year)		Annual food production potential (kg/year)										Number of people fed per year (people)*								a		Min (a)		5685.3423323352						468,000				Min (a)		5685.3423323352		1.2146350615

						'Minimum'		'Maximum'		'Mean'				Productivity (kg/ha/year)		Minimum Scenario		Maximum Scenario		Mean Scenario				a		Mean (a)		9099.6452558242										Mean (a)		9099.6452558242		1.9440778635

				26105		1661299		3704978		2658984				26105.2 (a)		11410.0217299176		25446.280368022		18262.2512479121				b		Min (b)		11410.0217299176										Min (b)		11410.0217299176		2.4376742218

				13008		827786		1846103		1324908				13007.6 (b)		5685.3423323352		12679.276026044		9099.6452558242				a		Max (a)		12679.276026044										Max (a)		12679.276026044		2.7088418455

																								b		Mean (b)		18262.2512479121										Mean (b)		18262.2512479121		3.9016068639

																								b		Max (b)		25446.280368022										Max (b)		25446.280368022		5.4364262542

																		Amount fruit and veg eaten per person per year (kg)		145.6
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		Area of potential food production

		Total current allotment provision in Edinburgh (ha)



63.64

29.14



Sheet1

		Results to put in results section – table 1?

				Broad Category		PAN 65 Full land use classification		Case Study (organisation)		Type of food production		Proportion of area used for food production (%)

				Backgreen		Residential amenity space		Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)		V, H,F		3.6

								Cherrytree backgreen, Dalry (ECBA)		V, H		11.1

								Appletree backgreen, Gorgi (ECBA)		V, H		5.9

								Wheatfield backgreen, Gorgi (ECBA)		V, H		11.0

				Cemetary		Cemetery, Churchyard		Greyfriars Kirkyard (Greyfriars Herb Garden Project)		H		1.1

				University		Institutions, Business amenity space		Kings Buildings campus (KB allotment)		H, V, F		0.2

								Edinburgh College of Art (ECA allotment)		V,F		2.0

				Hospital				Royal Edinburgh Hospital (Royal Ed orchard)		V, F, H		14.2

				Art Gallery				Dean Gallery (council allotment)		V,H,F		14.9

				School		Schools		Liberton Primary School		V, F, H		0.8

				Park		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Inverleith Park (council allotment)		V,H		9.8

								Leith Links (West) (council allotment)		V,H,F		6.9

								Pilrig Park (council allotment)		V,H,F		5.9

				Green Corridor		Green Corridors		Morninside railway side (Guerilla gardeners)		F,H		1

				Brownfield		Derelict and urban vacant land		Gorgie City Farm (Bantams Vegetable Garden)		V, H		8.8

								Slateford Green housing development (indipendent allotment)		V, H		5.6
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				PAN 65 Full land use classification																												Area of total open space in Edinburgh not used for food growing [refs] (ha)

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh																Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh				Total open space (ha) [including derelict and urban vacant sites]

								Minimum				Maximum				Mean										Minimum estimate		1604.27937		63.64		3708.29		29.14

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'								Maximum estimate		1526.00		141.92		3630.01		29.14				3771.93

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.9								Average estimate		1566.06		101.86		3670.07		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.1

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.8

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.8

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.5																Area of total open space in Edinburgh not used for food growing [refs] (ha)

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1																Area not used for food production		Area of potential food production				Total current allotment provision in Edinburgh (ha)

				Derelict and urban vacant land		207**		11.592		5.6		18.216		8.8		14.904		7.2																3708.29		63.64				29.14

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.1070363087																3630.01		141.92				29.14

				Total land in edinburgh		3771.93		63.64		1.6871999215		141.92		3.7625300576		101.86		2.700474293																3670.07		101.86				29.14
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		Table 2

						Scenario

						Minimum		Maximum		Mean

				Area of potential food prodcution (ha)		63.64		141.92		101.86





		

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh

								Minimum				Maximum				Mean										Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'										Minimum estimate		1604.27937		63.64		3708.29		29.14

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.90										Maximum estimate		1525.99908		141.92		3630.01		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.10										Average estimate		1525.99908		101.86		3670.07		29.14

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.80										Area of potential food production

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.80						Area of land not used for food production				Residential amenity space		Cemetery & Churchyards		Institutions, Business amenity space		Schools		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Green Corridors		Derelict and urban vacant land

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.50						1604.27937				5.95		1.21		0.45		1.44		39.62		3.38		11.59

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1.00						1525.99908				18.36		1.21		33.51		1.44		65.80		3.38		18.22

				Derelict and urban vacant land		207**		11.59		5.60		18.22		8.80		14.90		7.20						1525.99908				13.07		1.21		17.50		1.44		50.36		3.38		14.90

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.11

				Total land in edinburgh		3771.93		63.64		1.69		141.92		3.76		101.86		2.70

																						PAN 65 full land use classification
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				Table 3: 6 scenarios based upon land estimates																				Productivity		Scenario (productivity)		Number of people fed (people)						No. of people in Edinburgh				Scenario		Number of people fed (people)		Proportion of Edinburgh Inhabitants fed by urban agriculture (%)

				Productivity (kg/ha/year)		Annual food production potential (kg/year)										Number of people fed per year (people)*								a		Min (a)		5685.3423323352						468,000				Min (a)		5685.3423323352		1.2146350615

						'Minimum'		'Maximum'		'Mean'				Productivity (kg/ha/year)		Minimum Scenario		Maximum Scenario		Mean Scenario				a		Mean (a)		9099.6452558242										Mean (a)		9099.6452558242		1.9440778635

				26105		1661299		3704978		2658984				26105.2 (a)		11410.0217299176		25446.280368022		18262.2512479121				b		Min (b)		11410.0217299176										Min (b)		11410.0217299176		2.4376742218

				13008		827786		1846103		1324908				13007.6 (b)		5685.3423323352		12679.276026044		9099.6452558242				a		Max (a)		12679.276026044										Max (a)		12679.276026044		2.7088418455

																								b		Mean (b)		18262.2512479121										Mean (b)		18262.2512479121		3.9016068639

																								b		Max (b)		25446.280368022										Max (b)		25446.280368022		5.4364262542

																		Amount fruit and veg eaten per person per year (kg)		145.6
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Sheet1

		Results to put in results section – table 1?

				Broad Category		PAN 65 Full land use classification		Case Study (organisation)		Type of food production		Proportion of area used for food production (%)

				Backgreen		Residential amenity space		Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)		V, H,F		3.6

								Cherrytree backgreen, Dalry (ECBA)		V, H		11.1

								Appletree backgreen, Gorgi (ECBA)		V, H		5.9

								Wheatfield backgreen, Gorgi (ECBA)		V, H		11.0

				Cemetary		Cemetery, Churchyard		Greyfriars Kirkyard (Greyfriars Herb Garden Project)		H		1.1

				University		Institutions, Business amenity space		Kings Buildings campus (KB allotment)		H, V, F		0.2

								Edinburgh College of Art (ECA allotment)		V,F		2.0

				Hospital				Royal Edinburgh Hospital (Royal Ed orchard)		V, F, H		14.2

				Art Gallery				Dean Gallery (council allotment)		V,H,F		14.9

				School		Schools		Liberton Primary School		V, F, H		0.8

				Park		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Inverleith Park (council allotment)		V,H		9.8

								Leith Links (West) (council allotment)		V,H,F		6.9

								Pilrig Park (council allotment)		V,H,F		5.9

				Green Corridor		Green Corridors		Morninside railway side (Guerilla gardeners)		F,H		1

				Brownfield		Derelict and urban vacant land		Gorgie City Farm (Bantams Vegetable Garden)		V, H		8.8

								Slateford Green housing development (indipendent allotment)		V, H		5.6
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				PAN 65 Full land use classification																												Area of total open space in Edinburgh not used for food growing [refs] (ha)

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh																Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh				Total open space (ha) [including derelict and urban vacant sites]

								Minimum				Maximum				Mean										Minimum estimate		1604.27937		63.64		3708.29		29.14

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'								Maximum estimate		1526.00		141.92		3630.01		29.14				3771.93

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.9								Average estimate		1566.06		101.86		3670.07		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.1

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.8

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.8

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.5																Area of total open space in Edinburgh not used for food growing [refs] (ha)

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1																Area not used for food production		Area of potential food production				Total current allotment provision in Edinburgh (ha)

				Derelict and urban vacant land		207**		11.592		5.6		18.216		8.8		14.904		7.2																3708.29		63.64				29.14

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.1070363087																3630.01		141.92				29.14

				Total land in edinburgh		3771.93		63.64		1.6871999215		141.92		3.7625300576		101.86		2.700474293																3670.07		101.86				29.14
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		Table 2

						Scenario

						Minimum		Maximum		Mean

				Area of potential food prodcution (ha)		63.64		141.92		101.86





		

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh

								Minimum				Maximum				Mean										Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'										Minimum estimate		1604.27937		63.64		3708.29		29.14

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.90										Maximum estimate		1525.99908		141.92		3630.01		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.10										Average estimate		1525.99908		101.86		3670.07		29.14

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.80										Area of potential food production

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.80						Area of land not used for food production				Residential amenity space		Cemetery & Churchyards		Institutions, Business amenity space		Schools		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Green Corridors		Derelict and urban vacant land

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.50						1604.27937				5.95		1.21		0.45		1.44		39.62		3.38		11.59

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1.00						1525.99908				18.36		1.21		33.51		1.44		65.80		3.38		18.22

				Derelict and urban vacant land		207**		11.59		5.60		18.22		8.80		14.90		7.20						1525.99908				13.07		1.21		17.50		1.44		50.36		3.38		14.90

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.11

				Total land in edinburgh		3771.93		63.64		1.69		141.92		3.76		101.86		2.70

																						PAN 65 full land use classification
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				Table 3: 6 scenarios based upon land estimates																				Productivity		Scenario (productivity)		Number of people fed (people)						No. of people in Edinburgh				Scenario		Number of people fed (people)		Proportion of Edinburgh Inhabitants fed by urban agriculture (%)

				Productivity (kg/ha/year)		Annual food production potential (kg/year)										Number of people fed per year (people)*								a		Min (a)		5685.3423323352						468,000				Min (a)		5685.3423323352		1.2146350615

						'Minimum'		'Maximum'		'Mean'				Productivity (kg/ha/year)		Minimum Scenario		Maximum Scenario		Mean Scenario				a		Mean (a)		9099.6452558242										Mean (a)		9099.6452558242		1.9440778635

				26105		1661299		3704978		2658984				26105.2 (a)		11410.0217299176		25446.280368022		18262.2512479121				b		Min (b)		11410.0217299176										Min (b)		11410.0217299176		2.4376742218

				13008		827786		1846103		1324908				13007.6 (b)		5685.3423323352		12679.276026044		9099.6452558242				a		Max (a)		12679.276026044										Max (a)		12679.276026044		2.7088418455

																								b		Mean (b)		18262.2512479121										Mean (b)		18262.2512479121		3.9016068639

																								b		Max (b)		25446.280368022										Max (b)		25446.280368022		5.4364262542

																		Amount fruit and veg eaten per person per year (kg)		145.6
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Sheet1

		Results to put in results section – table 1?

				Broad Category		PAN 65 Full land use classification		Case Study (organisation)		Type of food production		Proportion of area used for food production (%)

				Backgreen		Residential amenity space		Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)		V, H,F		3.6

								Cherrytree backgreen, Dalry (ECBA)		V, H		11.1

								Appletree backgreen, Gorgi (ECBA)		V, H		5.9

								Wheatfield backgreen, Gorgi (ECBA)		V, H		11.0

				Cemetary		Cemetery, Churchyard		Greyfriars Kirkyard (Greyfriars Herb Garden Project)		H		1.1

				University		Institutions, Business amenity space		Kings Buildings campus (KB allotment)		H, V, F		0.2

								Edinburgh College of Art (ECA allotment)		V,F		2.0

				Hospital				Royal Edinburgh Hospital (Royal Ed orchard)		V, F, H		14.2

				Art Gallery				Dean Gallery (council allotment)		V,H,F		14.9

				School		Schools		Liberton Primary School		V, F, H		0.8

				Park		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Inverleith Park (council allotment)		V,H		9.8

								Leith Links (West) (council allotment)		V,H,F		6.9

								Pilrig Park (council allotment)		V,H,F		5.9

				Green Corridor		Green Corridors		Morninside railway side (Guerilla gardeners)		F,H		1

				Brownfield		Derelict and urban vacant land		Gorgie City Farm (Bantams Vegetable Garden)		V, H		8.8

								Slateford Green housing development (indipendent allotment)		V, H		5.6
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				PAN 65 Full land use classification																												Area of total open space in Edinburgh not used for food growing [refs] (ha)

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh																Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh				Total open space (ha) [including derelict and urban vacant sites]

								Minimum				Maximum				Mean										Minimum estimate		1604.27937		63.64		3708.29		29.14

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'								Maximum estimate		1526.00		141.92		3630.01		29.14				3771.93

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.9								Average estimate		1566.06		101.86		3670.07		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.1

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.8

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.8

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.5																Area of total open space in Edinburgh not used for food growing [refs] (ha)

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1																Area not used for food production		Area of potential food production				Total current allotment provision in Edinburgh (ha)

				Derelict and urban vacant land		207**		11.592		5.6		18.216		8.8		14.904		7.2																3708.29		63.64				29.14

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.1070363087																3630.01		141.92				29.14

				Total land in edinburgh		3771.93		63.64		1.6871999215		141.92		3.7625300576		101.86		2.700474293																3670.07		101.86				29.14



&C&A

&CPage &P



Sheet2

		



Minimum estimate

(a)



Sheet5

		0

		0



Maximum estimate

(b)



Sheet4

		



Average estimate

(c)



Sheet6

		



(a2)



Sheet7

		



(b2)



Sheet3

		



(c2)



		



(a)



		



(b)



		



(c)



		



(a)



		



(b)



		





		





		





		





		





		Area of land not used for food production

		Area of potential food production



Minimum estimate

(a)

1604.27937

63.64



		Area of land not used for food production

		Area of potential food production



Maximum estimate

(b)

1525.99908

141.92



		Area of land not used for food production

		Area of potential food production



Average estimate

(c)

1566.05952

101.86



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(a2)

5.95404

1.208

0.44986

1.44

39.61673

3.38

11.592



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(b2)

18.35829

1.208

33.51457

1.44

65.80406

3.38

18.216



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(c2)

13.06581

1.208

17.50242

1.44

50.36025

3.38

14.904



		Area not used for food production

		Area of potential food production



(a)

3708.29

63.64



		Area not used for food production

		Area of potential food production



(b)

3630.01

141.92



		Area not used for food production

		Area of potential food production



(c)

3670.07

101.86



		Area of potential food production

		Total current allotment provision in Edinburgh



(a)

63.64

29.14



		Area of potential food production

		Total current allotment provision in Edinburgh



(b)

141.92

29.14



		Area of potential food production

		Total current allotment provision in Edinburgh



(c)

101.86

29.14



		Table 2

						Scenario

						Minimum		Maximum		Mean

				Area of potential food prodcution (ha)		63.64		141.92		101.86





		

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh

								Minimum				Maximum				Mean										Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'										Minimum estimate		1604.27937		63.64		3708.29		29.14

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.90										Maximum estimate		1525.99908		141.92		3630.01		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.10										Average estimate		1525.99908		101.86		3670.07		29.14

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.80										Area of potential food production

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.80						Area of land not used for food production				Residential amenity space		Cemetery & Churchyards		Institutions, Business amenity space		Schools		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Green Corridors		Derelict and urban vacant land

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.50						1604.27937				5.95		1.21		0.45		1.44		39.62		3.38		11.59

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1.00						1525.99908				18.36		1.21		33.51		1.44		65.80		3.38		18.22

				Derelict and urban vacant land		207**		11.59		5.60		18.22		8.80		14.90		7.20						1525.99908				13.07		1.21		17.50		1.44		50.36		3.38		14.90

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.11

				Total land in edinburgh		3771.93		63.64		1.69		141.92		3.76		101.86		2.70

																						PAN 65 full land use classification
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				Table 3: 6 scenarios based upon land estimates																				Productivity		Scenario (productivity)		Number of people fed (people)						No. of people in Edinburgh				Scenario		Number of people fed (people)		Proportion of Edinburgh Inhabitants fed by urban agriculture (%)

				Productivity (kg/ha/year)		Annual food production potential (kg/year)										Number of people fed per year (people)*								a		Min (a)		5685.3423323352						468,000				Min (a)		5685.3423323352		1.2146350615

						'Minimum'		'Maximum'		'Mean'				Productivity (kg/ha/year)		Minimum Scenario		Maximum Scenario		Mean Scenario				a		Mean (a)		9099.6452558242										Mean (a)		9099.6452558242		1.9440778635

				26105		1661299		3704978		2658984				26105.2 (a)		11410.0217299176		25446.280368022		18262.2512479121				b		Min (b)		11410.0217299176										Min (b)		11410.0217299176		2.4376742218

				13008		827786		1846103		1324908				13007.6 (b)		5685.3423323352		12679.276026044		9099.6452558242				a		Max (a)		12679.276026044										Max (a)		12679.276026044		2.7088418455

																								b		Mean (b)		18262.2512479121										Mean (b)		18262.2512479121		3.9016068639

																								b		Max (b)		25446.280368022										Max (b)		25446.280368022		5.4364262542

																		Amount fruit and veg eaten per person per year (kg)		145.6
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Sheet1

		Results to put in results section – table 1?

				Broad Category		PAN 65 Full land use classification		Case Study (organisation)		Type of food production		Proportion of area used for food production (%)

				Backgreen		Residential amenity space		Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)		V, H,F		3.6

								Cherrytree backgreen, Dalry (ECBA)		V, H		11.1

								Appletree backgreen, Gorgi (ECBA)		V, H		5.9

								Wheatfield backgreen, Gorgi (ECBA)		V, H		11.0

				Cemetary		Cemetery, Churchyard		Greyfriars Kirkyard (Greyfriars Herb Garden Project)		H		1.1

				University		Institutions, Business amenity space		Kings Buildings campus (KB allotment)		H, V, F		0.2

								Edinburgh College of Art (ECA allotment)		V,F		2.0

				Hospital				Royal Edinburgh Hospital (Royal Ed orchard)		V, F, H		14.2

				Art Gallery				Dean Gallery (council allotment)		V,H,F		14.9

				School		Schools		Liberton Primary School		V, F, H		0.8

				Park		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Inverleith Park (council allotment)		V,H		9.8

								Leith Links (West) (council allotment)		V,H,F		6.9

								Pilrig Park (council allotment)		V,H,F		5.9

				Green Corridor		Green Corridors		Morninside railway side (Guerilla gardeners)		F,H		1

				Brownfield		Derelict and urban vacant land		Gorgie City Farm (Bantams Vegetable Garden)		V, H		8.8

								Slateford Green housing development (indipendent allotment)		V, H		5.6
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				PAN 65 Full land use classification																												Area of total open space in Edinburgh not used for food growing [refs] (ha)

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh																Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh				Total open space (ha) [including derelict and urban vacant sites]

								Minimum				Maximum				Mean										Minimum estimate		1604.27937		63.64		3708.29		29.14

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'								Maximum estimate		1526.00		141.92		3630.01		29.14				3771.93

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.9								Average estimate		1566.06		101.86		3670.07		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.1

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.8

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.8

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.5																Area of total open space in Edinburgh not used for food growing [refs] (ha)

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1																Area not used for food production		Area of potential food production				Total current allotment provision in Edinburgh (ha)

				Derelict and urban vacant land		207**		11.592		5.6		18.216		8.8		14.904		7.2																3708.29		63.64				29.14

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.1070363087																3630.01		141.92				29.14

				Total land in edinburgh		3771.93		63.64		1.6871999215		141.92		3.7625300576		101.86		2.700474293																3670.07		101.86				29.14
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		Table 2

						Scenario

						Minimum		Maximum		Mean

				Area of potential food prodcution (ha)		63.64		141.92		101.86





		

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh

								Minimum				Maximum				Mean										Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'										Minimum estimate		1604.27937		63.64		3708.29		29.14

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.90										Maximum estimate		1525.99908		141.92		3630.01		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.10										Average estimate		1525.99908		101.86		3670.07		29.14

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.80										Area of potential food production

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.80						Area of land not used for food production				Residential amenity space		Cemetery & Churchyards		Institutions, Business amenity space		Schools		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Green Corridors		Derelict and urban vacant land

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.50						1604.27937				5.95		1.21		0.45		1.44		39.62		3.38		11.59

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1.00						1525.99908				18.36		1.21		33.51		1.44		65.80		3.38		18.22

				Derelict and urban vacant land		207**		11.59		5.60		18.22		8.80		14.90		7.20						1525.99908				13.07		1.21		17.50		1.44		50.36		3.38		14.90

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.11

				Total land in edinburgh		3771.93		63.64		1.69		141.92		3.76		101.86		2.70

																						PAN 65 full land use classification
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				Table 3: 6 scenarios based upon land estimates																				Productivity		Scenario (productivity)		Number of people fed (people)						No. of people in Edinburgh				Scenario		Number of people fed (people)		Proportion of Edinburgh Inhabitants fed by urban agriculture (%)

				Productivity (kg/ha/year)		Annual food production potential (kg/year)										Number of people fed per year (people)*								a		Min (a)		5685.3423323352						468,000				Min (a)		5685.3423323352		1.2146350615

						'Minimum'		'Maximum'		'Mean'				Productivity (kg/ha/year)		Minimum Scenario		Maximum Scenario		Mean Scenario				a		Mean (a)		9099.6452558242										Mean (a)		9099.6452558242		1.9440778635

				26105		1661299		3704978		2658984				26105.2 (a)		11410.0217299176		25446.280368022		18262.2512479121				b		Min (b)		11410.0217299176										Min (b)		11410.0217299176		2.4376742218

				13008		827786		1846103		1324908				13007.6 (b)		5685.3423323352		12679.276026044		9099.6452558242				a		Max (a)		12679.276026044										Max (a)		12679.276026044		2.7088418455

																								b		Mean (b)		18262.2512479121										Mean (b)		18262.2512479121		3.9016068639

																								b		Max (b)		25446.280368022										Max (b)		25446.280368022		5.4364262542

																		Amount fruit and veg eaten per person per year (kg)		145.6
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		Results to put in results section – table 1?

				Broad Category		PAN 65 Full land use classification		Case Study (organisation)		Type of food production		Proportion of area used for food production (%)

				Backgreen		Residential amenity space		Orwell backgreen, Dalry (Edinburgh Community Backgreen Association – ECBA)		V, H,F		3.6

								Cherrytree backgreen, Dalry (ECBA)		V, H		11.1

								Appletree backgreen, Gorgi (ECBA)		V, H		5.9

								Wheatfield backgreen, Gorgi (ECBA)		V, H		11.0

				Cemetary		Cemetery, Churchyard		Greyfriars Kirkyard (Greyfriars Herb Garden Project)		H		1.1

				University		Institutions, Business amenity space		Kings Buildings campus (KB allotment)		H, V, F		0.2

								Edinburgh College of Art (ECA allotment)		V,F		2.0

				Hospital				Royal Edinburgh Hospital (Royal Ed orchard)		V, F, H		14.2

				Art Gallery				Dean Gallery (council allotment)		V,H,F		14.9

				School		Schools		Liberton Primary School		V, F, H		0.8

				Park		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Inverleith Park (council allotment)		V,H		9.8

								Leith Links (West) (council allotment)		V,H,F		6.9

								Pilrig Park (council allotment)		V,H,F		5.9

				Green Corridor		Green Corridors		Morninside railway side (Guerilla gardeners)		F,H		1

				Brownfield		Derelict and urban vacant land		Gorgie City Farm (Bantams Vegetable Garden)		V, H		8.8

								Slateford Green housing development (indipendent allotment)		V, H		5.6
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				PAN 65 Full land use classification																												Area of total open space in Edinburgh not used for food growing [refs] (ha)

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh																Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh				Total open space (ha) [including derelict and urban vacant sites]

								Minimum				Maximum				Mean										Minimum estimate		1604.27937		63.64		3708.29		29.14

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'								Maximum estimate		1526.00		141.92		3630.01		29.14				3771.93

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.9								Average estimate		1566.06		101.86		3670.07		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.1

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.8

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.8

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.5																Area of total open space in Edinburgh not used for food growing [refs] (ha)

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1																Area not used for food production		Area of potential food production				Total current allotment provision in Edinburgh (ha)

				Derelict and urban vacant land		207**		11.592		5.6		18.216		8.8		14.904		7.2																3708.29		63.64				29.14

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.1070363087																3630.01		141.92				29.14

				Total land in edinburgh		3771.93		63.64		1.6871999215		141.92		3.7625300576		101.86		2.700474293																3670.07		101.86				29.14
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		Area of land not used for food production

		Area of potential food production



Minimum estimate

(a)

1604.27937

63.64



		Area of land not used for food production

		Area of potential food production



Maximum estimate

(b)

1525.99908

141.92



		Area of land not used for food production

		Area of potential food production



Average estimate

(c)

1566.05952

101.86



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(a2)

5.95404

1.208

0.44986

1.44

39.61673

3.38

11.592



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(b2)

18.35829

1.208

33.51457

1.44

65.80406

3.38

18.216



		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(c2)

13.06581

1.208

17.50242

1.44

50.36025

3.38

14.904



		Area not used for food production

		Area of potential food production



(a)

3708.29

63.64



		Area not used for food production

		Area of potential food production



(b)

3630.01

141.92



		Area not used for food production

		Area of potential food production



(c)

3670.07

101.86



		Area of potential food production

		Total current allotment provision in Edinburgh



(a)

63.64

29.14



		Area of potential food production

		Total current allotment provision in Edinburgh



(b)

141.92

29.14



		Area of potential food production

		Total current allotment provision in Edinburgh



(c)

101.86

29.14



		Table 2

						Scenario

						Minimum		Maximum		Mean

				Area of potential food prodcution (ha)		63.64		141.92		101.86





		

						Area of 'land use classification' in Edinburgh (Ha) *		Area of potential food growing space in Edinburgh

								Minimum				Maximum				Mean										Graph1, 2, 3		Scenario		Area of land not used for food production		Area of potential food production		Area not used for food production		Total current allotment provision in Edinburgh

								Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'		Area of land (ha)		As a % of 'land use classification'										Minimum estimate		1604.27937		63.64		3708.29		29.14

				Residential amenity space		165.39		5.95		3.60		18.36		11.10		13.07		7.90										Maximum estimate		1525.99908		141.92		3630.01		29.14

				Cemetery & Churchyards		105.70		1.21		1.10		1.21		1.10		1.21		1.10										Average estimate		1525.99908		101.86		3670.07		29.14

				Institutions, Business amenity space		224.93		0.45		0.20		33.51		14.90		17.50		7.80										Area of potential food production

				Schools		172.50		1.44		0.80		1.44		0.80		1.44		0.80						Area of land not used for food production				Residential amenity space		Cemetery & Churchyards		Institutions, Business amenity space		Schools		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		Green Corridors		Derelict and urban vacant land

				Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds		671.47		39.62		5.90		65.80		9.80		50.36		7.50						1604.27937				5.95		1.21		0.45		1.44		39.62		3.38		11.59

				Green Corridors		327.93		3.38		1.00		3.38		1.00		3.38		1.00						1525.99908				18.36		1.21		33.51		1.44		65.80		3.38		18.22

				Derelict and urban vacant land		207**		11.59		5.60		18.22		8.80		14.90		7.20						1525.99908				13.07		1.21		17.50		1.44		50.36		3.38		14.90

				Total land represented in this study		1667.92		63.64		3.82		141.92		8.51		101.86		6.11

				Total land in edinburgh		3771.93		63.64		1.69		141.92		3.76		101.86		2.70

																						PAN 65 full land use classification
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		Area of land not used for food production

		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors
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(a2)
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1604.27937

5.95404

1.208

0.44986
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39.61673
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		Area of land not used for food production

		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(b2)

(b1)

1525.99908

18.35829

1.208

33.51457

1.44

65.80406

3.38

18.216



		Area of land not used for food production

		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



(c2)

(c1)

1525.99908

13.06581

1.208

17.50242

1.44

50.36025

3.38

14.904



		Area of land not used for food production

		Residential amenity space

		Cemetery & Churchyards

		Institutions, Business amenity space

		Schools

		Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

		Green Corridors

		Derelict and urban vacant land



Area of potential food production

Area of land not used for food production

Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds

1525.99908

13.06581

1.208

17.50242

1.44

50.36025

3.38

14.904



		

				Table 3: 6 scenarios based upon land estimates																				Productivity		Scenario (productivity)		Number of people fed (people)						No. of people in Edinburgh				Scenario		Number of people fed (people)		Proportion of Edinburgh Inhabitants fed by urban agriculture (%)

				Productivity (kg/ha/year)		Annual food production potential (kg/year)										Number of people fed per year (people)*								a		Min (a)		5685.3423323352						468,000				Min (a)		5685.3423323352		1.2146350615

						'Minimum'		'Maximum'		'Mean'				Productivity (kg/ha/year)		Minimum Scenario		Maximum Scenario		Mean Scenario				a		Mean (a)		9099.6452558242										Mean (a)		9099.6452558242		1.9440778635

				26105		1661299		3704978		2658984				26105.2 (a)		11410.0217299176		25446.280368022		18262.2512479121				b		Min (b)		11410.0217299176										Min (b)		11410.0217299176		2.4376742218

				13008		827786		1846103		1324908				13007.6 (b)		5685.3423323352		12679.276026044		9099.6452558242				a		Max (a)		12679.276026044										Max (a)		12679.276026044		2.7088418455

																								b		Mean (b)		18262.2512479121										Mean (b)		18262.2512479121		3.9016068639

																								b		Max (b)		25446.280368022										Max (b)		25446.280368022		5.4364262542

																		Amount fruit and veg eaten per person per year (kg)		145.6
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KEY.

 Area of land not used for food production

I Area of potential food production

I Residential amenity space
O Cemetery & Churchyards

O Institutions, Business amenity space

I Schools

W Public Parks & Gardens, Private pleasure gardens, large private gardens and grounds
I Green Coridors

B Derelict and urban vacant land








