








according to the Glasgow City Council’s website, is to transform disadvantaged 

neighborhoods by major re-structuring and to retain the current community and to 

attract people back into these areas (Glasgow City Council 2013b). The program 

is not just for housing but is intended to also deliver local opportunities such as 

jobs, education, training, and community facilities, and is considered one of the 

most ambitious programs of urban renewal in the U.K. (Glasgow and Clyde 

Valley Structure Plan Joint Committee 2006; Fletcher 2011). Community Growth 

Areas have been identified by the Glasgow and Clyde Valley Structure Plan Joint 

Committee as primarily residential areas in need of expanded master urban 

planning efforts, especially additional housing opportunities, along key 

transportation corridors (Glasgow and Clyde Valley Structure Plan Joint 

Committee 2006). Metropolitan Flagship Areas “are central to the restructuring 

of the Metropolitan Area and to the competitiveness of Scotland. They also 

continue to offer opportunities to accommodate major investment, for example 

associated with the bid for the Commonwealth Games 2014. The National 

Planning Framework and Regeneration Policy Statement recognises the Clyde 

Waterfront, Clyde Gateway and Ravenscraig as national priorities for 

regeneration and renewal,” (The Scottish Government Directorate for Planning 

and Environmental Appeals 2012). The Flagship Initiatives, in particular, support 

the development of green networks and reuse of brownfields.  

 
Figure 16 The proposed Govan Priority Area – An example of looking at the health data at the local level. 

Brown areas are the VDL. The darker the blue, the lower the male life expectancy (MLE). Most of Govan is 

in the worst or second worst MLE class, out of the original five classes mapped. Data Sources: U.K. 

Ordnance Survey (basemap layers); Vacant and Derelict Land Survey, Scottish Government, 2012 (VDL 

data); Scottish Neighbourhood Statistics, Scottish Government, 2010 (health data) 
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 A detailed perspective of the specific Priority Areas, drilling down in the 

data to the largest possible scale, or “looking through the spatial microscope,” is 

an important step in developing effective policy recommendations and 

implementation schemes. Basic science enables the generation of general 

principles, which are likely place-less. But the application of scientific knowledge 

to policy, especially to local policy, requires a thorough understanding of spatial 

variation at the local level, at a high level of resolution, and is rooted in “place-

ness;” thus, the necessity of delving deeper into the micro-environment to ferret 

out the impact of neighborhood effects (Goodchild et al. 2000). [Figure 16]  

 

 “Place is not merely a setting or backdrop, but an agentic player in the 

game – a force with detectable and independent effects on life,” (Werlen 1993, as 

paraphrased in Gieryn 2000:466). Researchers typically use such units of analysis 

as census tracts or data zones, populated with socio-demographic data. But these, 

as such, are not places, merely a convenient area in which to bundle variables. In 

order to be “place-sensitive,” we need to include information about “the relative 

location of the census tract [or datazone] within the metropolitan area, the 

pattern of streets or significance of particular buildings, such as churches or 

markets, and the perceptions and understandings of the place by the people who 

might live there or not,” (Gieryn 2000:466).  

 

This more detailed exploration of “place,” “place-ness,” and 

“emplacement” is the purpose of selecting the case-study areas for further 

analysis. The next phase of this research is to conduct a three-pronged approach: 

1) an analysis of historical conditions in the PARDLI neighborhoods, particularly 

regarding the prior land uses of the VDL; 2) more detailed health analysis; and 3) 

incorporation of the quality assessment of the parks and open spaces. 

Additionally, we will be surveying the communities as to extent of social capital 

as evidenced by community-led organizations, neighborhood improvement 

activities, influence on local politics, and community cohesiveness. The potential 

for PARDLI neighborhoods to respond to problems of deprivation is an important 

aspect of the future research. An investigation into the existing community 

organizations and activities in each PARDLI area will help to evaluate how these 

organizations might be able to mitigate the negative impacts of the VDL.  
 

 Although individual behavioral factors undoubtedly account for some of 

the poor health of Glasgow’s most deprived populations, neighborhood effects are 

also an important consideration, and include such influences as differential 

exposure to stressors and differences in social infrastructure (Diez-Roux 2001; 

MacIntyre 2002; Kawachi and Berkman 2003; Croucher et al. 2007). Scotland’s 

Chief Medical Officer, Sir Harry Burns, believes that these stressors and their 
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concomitant health impacts go a long way in explaining the poor health here 

(Burns 2012).  

 

Greenspace Analyses 

 

Many research studies have examined the relationship between access to open 

space and health benefits, and although the link has not been definitively and 

consistently demonstrated, a number of studies have found correlations between 

health benefit and access to open space and areas promoting physical activity (De 

Vries et al. 2003; Bedimo-Rung et al. 2005; Giles-Corti et al. 2005; Gordon-

Larsen et al. 2006; Groenewegen et al. 2006; Maas et al. 2006; Roemmich et al. 

2006; Diez-Roux et al. 2007; Mitchell and Popham 2007; Mitchell and Popham 

2008; Rundle et al. 2008). Ideally, some measure of access to or amount of 

greenspace for each DZ could have been included in the PARDLI Index. After all, 

if we are thinking about creating priority areas for re-use of vacant and derelict 

land for the possible augmentation of existing greenspace, or in some way to 

compensate for the lack of accessible greenspace, this would have been a logical 

indicator to have incorporated. However, there are some rather unique factors 

involved with the quantity and distribution of Glasgow’s existing greenspace, as 

well as some more typical problems of arriving at a true estimate of greenspace 

access, which are the same in an analysis of any city’s greenspace.  

 
Figure 17 Glasgow’s Open Space. There are 33 separate categories of public open space designated. Data 

Sources: U.K. Ordnance Survey (basemap layers); Planning Advice Notice (PAN) 65 Planning and Open 

Space, Scottish Government, 2008, (open space data) 
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Glasgow is extremely well-endowed with parks and other publicly-

available open space. There is a sizable greenbelt area which nearly encompasses 

the perimeter of the city, and several large parks are centrally located throughout 

the city. Additionally, there are myriad other categories of designated open space 

and active recreational facilities, as well as a significant quantity of land protected 

as natural habitat areas. There are 33 separate categories of public open space 

designated, including parks, gardens, sports areas, amenity spaces within 

developments, green corridors, protected natural areas, nature reserves, historic 

landscapes, and ancient woodlands.  Indeed, when we look at a map with all these 

classes of open space plotted out, Glasgow is practically covered with greenspace 

of one kind or another. [Figure 17]  

 

Several comprehensive analyses by other researchers have explored access 

to greenspace and greenspace quantities in Glasgow. The Center for Research on 

Environment, Society, and Health (CRESH) at the Universities of Edinburgh and 

Glasgow developed a model to predict percentage of open space in each ward of 

the entire United Kingdom (Pearce et al. 2008; Richardson et al. 2010; Shortt et 

al. 2011). [Figure 18] 

Figure 18 Percentage Greenspace in Ward. Data Sources: U.K. Ordnance Survey (basemap layers); 

Developing Summary Measures of Health-Related Multiple Physical Environmental Deprivation for 

Epidemiological Research, Richardson, et al., 2010 (CRESH model data) 
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When extracting and mapping just the Glasgow wards from their data, one 

can see that the only wards to have less than 20% of their area in open space are 

the more highly urbanized parts of the city centre, and indeed the wards have on 

average 38% of their area in open space. A few wards have nearly 90% of their 

areas in open space, which is an extraordinarily high figure, and these wards tend 

to be near the peripheral areas and in some of the more deprived areas of the city.  

 

 A separate analysis, “Networks for People,” conducted by the Glasgow 

and Clyde Valley Green Network Partnership, was intended to show 

“connectedness” to greenspace by using actual network walking distance from 

each property lot to the greenspace entrance, taking into account physical barriers 

such as motorways and rivers. The city was divided up into a tessellation of 100-

meter hexagonal cells, and a value assigned to each cell, indicating the degree of 

connectivity, based on the network analysis. [Figure 19] The white cells on the 

map indicate excellent connectivity, and the darker the color, the worse the 

connectivity. The vast majority of the cells show very good connectivity, with 

some patches of disconnectedness, again, as with the CRESH analysis, most 

prevalent in the more densely built-up centre city areas, which in many cases 

correspond to the more affluent parts of the city (Glasgow and Clyde Valley 

Strategic Development Planning Authority 2011).  

Figure 19 Networks for People Outputs, showing connectivity to Greenspace. The lower the NfP score, the 

more disconnected that 100 m cell is from the Green Network (model output of green network). Data 

Sources: U.K. Ordnance Survey (basemap layers); Glasgow and Clyde Valley Green Network Partnership, 

2011  
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 Based on these two analyses and my own observations of the greenspace 

data from the Planning Advice Notice 65 (PAN 65) and Integrated Habitat 

Network (IHN) datasets (Scottish Government 2008; Smith et al. 2008), Glasgow 

appears well-provisioned with greenspace, and moreover, the less affluent areas 

often have a higher proportion of greenspace and in closer proximity than the 

more affluent areas. However, neither of these analyses takes into account the 

quality or usability of the greenspace for any beneficial purpose (Maroko et al. 

2009; Miyake et al. 2010). Oftentimes the so-called greenspace is little more than 

a dumping ground for old sofas and rubbish, or else is viewed as a dangerous 

place to the local residents, who do not make use of it. In some cases it is just an 

impassible overgrown area with no amenities, or for some other reason is not 

user-friendly. There is a survey currently being undertaken to assess greenspace 

quality, but it is only partially completed at this time. Without an assessment of 

quality, it would be very difficult to base any greenspace access score on 

geographic access or quantity of greenspace alone, and therefore this would be 

rather meaningless as an indicator to incorporate into the PARDLI scores. 

However, since this inventory is a work in progress, it is hoped that by the time 

the Priority Areas are looked at in a detailed format, the greenspace quality data 

will be available for use.  

 

FINDINGS 

 

The spatial analysis of disease and other health metrics by Data Zones within 

Glasgow shows that some neighborhoods, and therefore some populations, suffer 

from poor health and low life expectancy disproportionately more than others. 

Many of these areas correspond spatially to areas of high deprivation and areas 

with excessive vacant and derelict land - often former environmentally-noxious 

land uses - making these populations vulnerable in more ways than one. The areas 

of highest deprivation and worst health deciles spatially correspond almost totally 

with the location of the VDL.  

 

When looking at the results of the cluster analysis using Moran’s I for 

cancer hospitalization rates as an example, the clusters of DZs having high rates 

that are surrounded by other DZs with high rates also correspond to these areas of 

particularly high deprivation. Likewise with the GWR analysis, in some areas the 

regression models predict much lower rates than the actual observed values. In 

certain DZs the observed rate of cases is more than 2.5 standard deviations above 

the predicted, based on the regression relationship with deprivation rank, and 

therefore the reality of the cancer hospitalization rates in these areas is much 

worse than what would be predicted based on deprivation alone.  
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SIMD Data 

Zones 

# Data 

Zones Population 

Vacant & 

Derelict 

Hectares per 

1,000 Pop 

% Total 

VDL 

Hectares 

Cancer 

Hospitalization 

Rates/100,000 

Respiratory 

Hospitalization 

Rates/100,000 

% Low 

Birth 

Weight 

of Total 

Live 

Births 

MLE 

by IDZ 

Male Life 

Expectancy 

Range 

High 

Deprivation 375 298,224 3.7 69 3,807 2,571 3.55 66.5 62.5-74.7

Medium 

Deprivation 180 139,325 2.5 23 2,852 1,637 2.87 73.2 67.4-77.4

Low 

Deprivation 139 99,775 1.2 8 2,781 999 1.55 75.8 69.9-80.0

SUM/AVG. 694 537,324 2.4 Mean 100% 2,872 Mean 2,014 Mean 

2.9 

Mean 

71.3 

Mean 62.3-80.0

 

Table 1 Descriptive Statistics for High, Medium, and Low Deprivation Areas in Glasgow 

 

The descriptive statistics show the difference in amount of vacant and 

derelict land, health outcomes, and life expectancy, as differentiated by High, 

Medium, and Low Deprivation DZs. [Table 1; Figures 20-23] As shown in the 

tables and graphs, there are 3.7 hectares of vacant and derelict land per 1,000 

people in High Deprivation DZs, as opposed to 1.2 hectares of VDL per 1,000 

people in Low Deprivation DZs. Likewise, Male Life Expectancy averages 66.5 

years in High Deprivation DZs, while it is 75.8 years on average in Low 

Deprivation DZs. Hospitalization rates for cancer and respiratory disease and the 

percentage of low birth weight infants are correspondingly much higher in High 

Deprivation DZs, as well.  
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Figure 20 The Breakdown of Vacant and Derelict Land in Glasgow, by High, Medium, and Low Deprivation 

Areas 

 

 
Figure 21 Hospitalization Rates per 100,000 in Glasgow for Cancer and Respiratory Diseases, by High, 

Medium, and Low Deprivation Areas 
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Figure 22 Male Life Expectancy in Glasgow by High, Medium, and Low Deprivation Areas 

 

 
Figure 23 Percentage of Low Birth Weight Infants in Glasgow, by High, Medium, and Low Deprivation 

Areas 
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By calculating the Odds Ratios, it can be seen that the differences in these 

health variables between the High Deprivation DZs and the other DZs are 

statistically significant. [Table 2] Calculating Odds Ratios is a way of comparing 

data from two different populations in order to obtain a quantitative evaluation of 

real significance in the differences between the two groups. Odds Ratios are a 

surprisingly simple, yet powerful way to show statistical associations in health. 

They are particularly helpful in demonstrating health inequalities. The Odds Ratio 

is the odds of disease or health outcome among exposed individuals (in this case, 

people living in a High Deprivation DZ) divided by the odds of the disease or 

health outcome among the unexposed (in this case, people living in a DZ that is 

not High Deprivation).  

 

Health Outcome Odds Ratio 

Respiratory Hospitalization 5.5 

Cancer Hospitalization 1.3 

Low Birth Weight Infants 1.6 

 
Table 2 Odds Ratios for Health Outcomes in Glasgow in High Deprivation Areas 

95% CI, with p = < 0.0001 

 

Results of the OR analysis show that populations in High Deprivation DZs 

are much more likely to be hospitalized for respiratory disease (5.5 times more 

likely) or cancer (30% more likely), and much more likely to have low birth 

weight infants (60% more likely), than those not living in High Deprivation DZs. 

The analysis of risk factors for unfavorable health outcomes is based on a 

comparison between cases and non-cases in High Deprivation DZs, and cases and 

non-cases in non-High Deprivation DZs. All results are at the 95% Confidence 

Level, with p = < 0.0001.   

 

 The creation of the PARDLI results in five areas in the highest scoring 

categories for deprivation, health outcomes, and proximity to VDL. There is a 

high degree of spatial correspondence between the areas with concentrations of 

VDL and the DZs with the highest PARDLI scores. [Figure 24]  
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Figure 24 Vacant and Derelict Land showing 100-meter Exposure Areas with PARDLI Scores. Data 

Sources: U.K. Ordnance Survey (basemap layers); Vacant and Derelict Land Survey, Scottish Government, 

2012 (VDL data); Scottish Index of Multiple Deprivation, General Report and Technical Report, Scottish 

Government Census, 2009 (SIMD data) 

 

CONCLUSIONS, RECOMMENDATIONS, AND FUTURE DIRECTIONS 

 

The PARDLI scores appear to accurately reflect areas within Glasgow that 1) are 

exposed to the blight and potential environmental burdens of vacant and derelict 

land; 2) have high levels of social vulnerability; and 3) have high needs due to 

poor health conditions. Whilst the PARDLI approach can be transferred to other 

locations, we believe that vulnerability indices such as PARDLI are perhaps better 

used as guidelines for other locations, and should be adjusted, if used elsewhere, 

to better accommodate local conditions and issues. As mentioned earlier in this 

paper, broad-brush indices are best if utilized mainly as a “screening” device for 

selecting case-study areas for more detailed study. This paper has discussed the 

development, assumptions, and limitations of such an approach, as an illustration 

of index creation for a specific location.  

 

The five Priority Areas as determined by the highest PARDLI scores will 

be analyzed further in terms of incorporating more detailed data in order to make 

cogent community-specific recommendations regarding the reuse of the VDL 

within each of these areas, as mentioned above. The methodology described in 

this paper can be applied to any other local authority in Scotland, and indeed, to 
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any location where the VDL, health, and deprivation data exist. In countries not 

using a standardized index of deprivation, other salient variables could be 

substituted as proxies for deprivation, such as income or poverty levels.  

 

 For policy and planning initiatives, we need to start thinking differently 

about how best to serve these communities that have ended up in this analysis 

with the highest PARDLI scores. Perhaps it is worthwhile to examine the 

differences between re-use of VDL for “regeneration,” versus using it for 

“development,” and think more seriously about who usually benefits most from 

regeneration or development. In the parts of the city where VDL is most 

prevalent, it seems unlikely that there will be high interest from private investors 

to construct profit-making facilities (i.e., “development”). It might be better to 

acknowledge this and move on to realistic re-use concepts for the VDL, and plan 

for uses that would more directly benefit the surrounding community and serve 

their needs directly, as opposed to being held for a regional use or general tax-

generating purpose. Regeneration for primarily community use can result in 

substantial gains in many aspects, including health and other more non-

quantifiable benefits. It can also have an economic multiplier effect and may 

serve to bolster the local economy, and even have ripple and spill-over effects to 

neighboring communities. Regeneration of this nature should not be discounted 

just because it does not involve constructing a commercial or residential building 

complex. There are also valid reasons for not encouraging housing to be built on 

VDL sites, as argued by Greenberg in “Should housing be built on former 

brownfield sites?” (Greenberg 2002). 

 

 It is important for the community to not only participate and be involved 

in the decision-making process, but to actually take the lead on devising plans and 

implementation strategies for the VDL. This needs to be a bottom-up planning 

initiative, not one led by professional planners, but rather one optimizing 

community leadership while drawing on planning expertise. This will better 

ensure community satisfaction with the eventual project, as well as serve to 

bolster capacity building in the community, so that the end product can be self-

sustaining and successful, and engender a sense of community ownership and a 

source of local pride.  

 

 More than half of the VDL sites in Glasgow are in public ownership (572 

out of 927 sites), representing approximately 783 out of the 1,300 total hectares of 

VDL. This means that Glasgow city government could effectively grant highly 

deprived communities more than 700 hectares of land to be used for community 

good. This might be urban agriculture in the form of communal gardens (as 

opposed to individual “allotments”), provided that urban agriculture is appropriate 
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for that community, as determined by the community itself, and of course using 

raised bed planting methods in areas likely to have contaminated soil. In New 

York City, and in other cities around the world, community gardens have proved 

to be an effective way to get some very positive constructive results without 

substantial financial outlays, and the health and other benefits of community 

gardens and urban agriculture have been well-documented (Armstrong 2000; 

Schukoske 2000; Holland 2004; Ottmann et al. 2010; MacKeen 2011; Ottmann et 

al. 2012).  
 

Benefits include:  

� Improvements in community cohesiveness and neighborliness; 

� Increases in healthy food options, especially where highly deprived 

communities are likely to be “food deserts”; 

� Expansion of environmental awareness for children and youths; 

� Provision of a strong geographic focal point for community cultural and 

educational activities; 

� Improvements in neighborhood aesthetics; 

� Enhancement of property values; 

� Reduction in crime rates, due to more “eyes on the street,” increased pride and 

involvement in the neighborhood by residents, and created constructive 

opportunities and activities for children and youth; 

� Development of community participation in other important issues, and 

energizing their activities.  

� Promotion of community building, capacity building.  

 

Policy and planning recommendations for re-use of VDL by community 

members or organizations can include such strategies as: 

 

� Creating a database of publicly-owned vacant sites that are accessible from 

the street, and making this list available to the public; 

� Developing a signage program for each of these sites advising community 

members who to call to discuss community-led use of the site. These could be 

simple hand-lettered signs, similar to the ones put up on VDL sites in NYC by 

the non-profit group known as 596 Acres (which refers to the amount of VDL 

in Brooklyn, NYC) (Leland 2012; 596 Acres 2012).  

� Establishing a standard protocol for leasing the land to a community group, 

and have a small support team within government to help with logistics of 

community-led use of the vacant land; 

� Thinking more flexibly about appropriate uses, whether temporary or 

permanent. Community uses could be urban agriculture, passive or active 

recreation spaces, market spaces for weekly “flea” markets or farmers’ 
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markets, and cleaned up natural areas that might connect with other open 

space networks; 

� Allow and facilitate true community planning. Rather than top-down planning 

for the vacant space, community participation (and even community initiation 

of the project) at the earliest stages would be more likely to ensure community 

“buy-in” to the decisions and community involvement in the continued 

success of the use to which the land is put; 

� Consider small grants of money for community-led groups to create 

containerized gardening on sites that may be contaminated, and that can be 

moved to another vacant site if the gardening site is eventually required for 

brownfields remediation and housing development; 

� Using the land temporarily for urban forestation projects. These urban forestry 

plantings could help clean up contamination through phyto-remediation, help 

restore endangered tree species, and create economic benefit, while leaving 

land available for future housing development or other community use. Urban 

forestation can also be a permanent use (Eadha Enterprises 2012).  

 

This research is part of a larger project involving a comparison of 

Glasgow and New York City (NYC) regarding the relationship between 

environmental health justice and the built environment. Preliminary findings of 

the NYC analysis reveal that similar conditions exist regarding the approximate 

percentage of city land in the vacant and derelict category (4% for Glasgow, and 

5% for NYC) and also that the land is disproportionately located in the less-

affluent communities in both cities. It is expected that at the end of the 

comparison study some conclusions can be drawn about best management 

practices and strategies for use of the VDL, drawing upon what has been found to 

work in these cities. The environmentally-responsible re-use of vacant land is an 

important issue for many post-industrial cities, and therefore the findings and 

recommendations have wide application beyond the two case study cities, 

especially in those urban areas with severe inequities in economic power, health 

outcomes, opportunities for healthy active living, and other quality of life 

concerns.  

 

As in Glasgow, much of New York City’s vacant land is located in the 

poorer neighborhoods. A major issue in NYC with re-use of vacant and derelict 

land for development is the displacement of poor people through gentrification. 

Ironically, this has often occurred in areas where community gardens have 

improved property values, enhanced neighborhood aesthetics, and reduced crime 

rates sufficiently to interest developers in investing in the neighborhood, whereby 

the community rightfully feels as though their hard work has sown the seeds of 

their own destruction (Smith and DeFilippis1999; Von Hassel 2002). Policies 
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must be in place for community-led improvements in vacant and derelict land to 

benefit the community and not punish them.  

 

Actively promoting the re-use of vacant and derelict land in high 

deprivation areas with vulnerable populations will have long-term beneficial use 

to the residents, and is an important step in combating health inequities and 

environmental injustice in these communities.  

 

“[A] society that allows such a pattern of coincidence [between poor 

populations and poor environment] to persist has failed to equally protect its 

citizens. This failure, itself, constitutes an environmental injustice. Whether the 

result of…putting economic profits over the health of people, or benign neglect, 

this disproportionate risk can and does lead to disastrous results,” (White 

1998:75). 
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