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RESEARCH

Translating policy to place: exploring cultural ecosystem services in areas of 
Green Belt through participatory mapping
Matthew G. Kirby a, Alister J. Scott a and Claire L. Walsh b

aDepartment of Geography and Environmental Sciences, Northumbria University, Newcastle Upon Tyne, UK; bSchool of Engineering, 
Newcastle University, Newcastle upon Tyne, UK

ABSTRACT
Green Belts are longstanding planning designations, which primarily seek to prevent urban 
sprawl. Importantly, they form the open spaces close to where most people live, but we lack 
clarity over how Green Belts are used and valued by publics, and the cultural ecosystem services 
they provide. To address this policy and research gap, a public participatory mapping survey was 
conducted on the North-East England Green Belt, with 779 respondents plotting 2388 points. The 
results show for the first time that in addition to being a planning policy zone, Green Belts are 
important, and widely used open spaces for ‘everyday nature’, providing several cultural ecosys-
tem services including recreation, connection with nature, sense of place and aesthetic value. 
Several factors were found to influence the supply of cultural ecosystem services in Green Belts, 
including proximity to urban areas, woodland land cover and access designations. Whereas most 
demand pressures on Green Belts were on public rights-of-way, nature designations and decid-
uous woodlands. Pervasive barriers inhibiting Green Belt’s full potential were identified including 
management issues, concerns over personal safety and lack of access. We argue that opportu-
nities to further enhance the cultural ecosystem services provided Green Belts and peri-urban 
landscapes more broadly, not only come from planning policies themselves, but from the design 
and delivery of approaches integrating urban, rural and land-use policy silos. The findings have 
wider implications for policy including potential conflict with future development, and opportu-
nities for greater access to greenspace.

KEY POLICY HIGHLIGHTS
● As well as their primary policy purpose to prevent sprawl, Green Belts protect important 

open and greenspaces for people to enjoy and interact with nature, exercise and escape 
from pressures of everyday life.

● To understand how people physically use and interact with Green Belts, primary data on 
use are needed, as relying on access designations alone will not account adequately for 
use patterns.

● Public participatory mapping which involves people answering questions by placing points 
on a map can provide a useful way to identifying areas that are important; areas which 
may require improved management in the Green Belt, and opportunity areas for future 
improvements.

● The areas of Green Belt closest to where people live where found to be some of the most 
heavily used and important in terms of being in nature.
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1. Introduction

The supply of cultural ecosystem services (CES) is an 
important benefit provided by many peri-urban land-
scapes in Europe (Fagerholm et al. 2020; Shaw et al.  
2020; Spyra et al. 2021). CES are the ‘nonmaterial 
benefits people obtain from ecosystems’ (Millennium 
Ecosystem Assessment 2005, p. 29), which include 
recreation, sense of place, interaction with nature and 
aesthetic value, amongst others. Through both direct 
and indirect pathways they can contribute to improved 
wellbeing (Fagerholm et al. 2020), as well as physical 
and mental health (Hartig et al. 2014). Although CES 

are being increasingly researched, they are understudied 
when compared to regulating and provisioning ecosys-
tem services (ES), especially in peri-urban landscapes 
(Chen et al. 2019). Furthermore, this has also inhibited 
wider understanding of how CES are perceived by 
publics and consequent policy responses to promote 
these benefits (Cortinovis and Geneletti 2018; Maund 
et al. 2020; Zolyomi et al. 2023). This is particularly 
notable in peri-urban landscapes, which internationally 
are also neglected research and policy spaces (Scott et al.  
2013; Chen et al. 2019).

A considerable extent of peri-urban landscapes are 
subject to urban growth management policies 
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(UGMPs), such as Green Belts (GB), which in their 
most basic policy form designate zones which prevent 
urban-land uses from extending into peri-urban areas 
(Amati 2008). Such policies are also increasingly 
gaining research attention across a range of disci-
plines. Whilst they have been shown to provide 
a wide range of intended and unintended benefits, 
including ES, there is a lack of research into CES in 
GBs (Kirby et al. 2023). Yet, uniquely, GBs provide 
a rare policy example which seeks to govern complex 
peri-urban landscapes (Scott et al. 2013; Shaw et al.  
2020). In some countries a new generation of multi- 
goal GBs exist to explicitly promote CES; for exam-
ple, making them key policy spaces for wider con-
nection with nature (Macdonald et al. 2021). 
However, these wider benefits are not currently 
mainstreamed in GB policy more widely, particularly 
in England, which is focused on tackling sprawl, 
highlighting a potential neglected opportunity space 
for people to interact with nature (Kirby and Scott  
2023). This is in part due to a lack of evidence as to 
how GBs are physically used by people, and the CES 
they provide, which is needed for evidence-based 
policy- and decision-making. This gap is important 
given the increasing international focus on UGMPs 
and peri-urban areas post-pandemic to provide CES, 
whilst also accommodating demands for housing 
(Beckmann-Wübbelt et al. 2021; Mell and Whitten  
2021; Pourtaherian and Jaeger 2022), as well as the 
renewed attention on English GBs to deliver targets 
to access nature (Defra 2023a).

In recent years, the use of public participatory GIS 
(PPGIS) has grown, and their value demonstrated in 
mapping perceived CES, including at the interface 
with planning and land-use policies (Kahila-Tani 
et al. 2016; García-Díez et al. 2020). However, they 
have not been widely applied in all geographies, 
including English peri-urban landscapes (Brown and 
Fagerholm 2015), thereby creating opportunities to 
apply PPGIS methods to new geographies and 
contexts.

Drawing on the outlined interrelating research 
agendas, and specific research and policy gaps, we 
undertook a PPGIS survey of the North-East GB 
(NEGB) with the overarching objective to under-
stand and assess how urban and peri-urban resi-
dents use Green Belt and the cultural ecosystem 
services Green Belts are perceived to provide. 
Specifically, we pose four research questions: (1) 
How does Green Belt characteristics and proxi-
mity affect its physical use? (2) What cultural 
ecosystem services are perceived and valued in 
the Green Belt? (3) What factors within the 
Green Belt affect the supply of these cultural eco-
system services? and (4) What barriers exist to 
people physically using and benefitting from 
Green Belt?

1.1. International research on cultural ecosystem 
services in Green Belts

Internationally, the GB concept has been implemented 
in a wide range of urban and peri-urban landscapes 
(Amati 2008; Macdonald et al. 2021), but they have 
attracted limited attention in terms of CES (Kirby et al.  
2023). Research has demonstrated the positive nature 
of multi-goal planning for GB as places for recreation 
and relaxation (Casado-Arzuaga et al. 2014; Greenbelt 
Foundation 2021), nature-based tourism (Aziz and 
Van Cappellen 2019), blue spaces (Zhao et al. 2021), 
health and wellbeing (Greenbelt Foundation 2021) 
including multiple forms of recreation (Caspersen 
and Olafsson 2010; Vejre et al. 2010). Interestingly, 
one comparative research between the GB of 
Edinburgh, Scotland, and Green Wedges of 
Ljubljana, Slovenia, showed contrasting use patterns 
(Žlender and Ward Thompson 2017).

Comparatively, research on English GBs is lacking, 
with research on its physical use last conducted over 
30 years ago, preceding the rise of the ES framework 
(Ferguson and Munton 1979; Munton and Taylor  
1981). Previous research revealed unequal distribu-
tion of sites especially around deprived areas 
(Ferguson and Munton 1979; Harrison 1981) and 
the importance of local proximity (Harrison 1983). 
More recently some research has shown strong links 
between ‘commons access’ and place attachment to 
the GB from people using it (Bradley 2019b). 
Therefore, research is needed to understand how 
the English peri-urban context compares with evi-
dence from other European countries (Fagerholm 
et al. 2020), and additionally how English GBs as an 
area-based planning policy may contribute to the 
policy responses for better mainstreaming of these 
benefits (Hedblom et al. 2017).

1.2. Context: Green Belts, access, and recreation 
in England

Given the differing international GB and peri-urban 
contexts, it is important to outline the English GB 
context with regard to the research objective. The 
recreational use of GBs to benefit human health and 
wellbeing in England dates to the earliest inceptions 
of the policy as a ‘green lung’ for urban populations, 
where the London Metropolitan GBs goals were tan-
gentially routed in managing sprawl and tackling 
social inequality (Abercrombie 1944). Whereas pri-
marily seen as a policy to prevent sprawl (Mace  
2018), stakeholders have advocated modernising 
English GB policy to deliver CES amongst other 
benefits (Amati and Taylor 2010; Campaign to 
Protect Rural England, & Natural England 2010; 
Bishop et al. 2020; House of Lords 2022; Thrift  
2022; Kirby et al. 2023). A recent House of Lords 
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Select Committee inquiry recommended that access 
to GB should be prioritised given its considerable 
potential to support peoples’ health and wellbeing 
(House of Lords 2022). Additionally, the enhance-
ment of the GB for recreation has been highlighted 
as contributing to delivering the UK governments 
targets that ‘everyone should live within 15 minutes’ 
walk of a green or blue space’ (Defra 2023a, p. 245). 
Thus, there is a timely need for evidence to better 
understand GBs current and potential use by people 
to help inform effective policy responses.

There is a strong argument to be made for the 
potential importance of GBs for providing CES. 
Firstly, GBs form the countryside around towns and 
cities for around 30 million people in England 
(Campaign to Protect Rural England, & Natural 
England 2010). Secondly, international research sug-
gests public gain benefits from the everyday green-
spaces close to them, irrespective of outstanding 
biodiversity (Plieninger et al. 2013, 2019). This is 
further confirmed by research demonstrating 
increased use of greenspace close to where people 
lived during the pandemic (Venter et al. 2020).

However, in contrast to other European countries 
(e.g. Scotland, Sweden, and Finland) there is no right to 
roam in England, meaning policy responses are required 
to facilitate access to GBs. Presently, this is primarily 
through Public Rights of Way (PROW) networks, open 
access land and permitted access. Historically, these 
rights have presented a management challenge in the 
GB (Curry 1994) with a lower than average amount of 
fully accessible land, compared to non-GB land 
(Campaign to Protect Rural England, & Natural 
England 2010).

Although GBs are not access designations, planning 
guidance introduced secondary objectives in the early 
2000s to encourage recreation and landscape enhance-
ment in GBs (Office of the Deputy Prime Minister 2001); 
thereby developing it as a ‘progressive policy to open up 
public access to the countryside’ (Bishop et al. 2020, 
p. 30). Today these objectives are less prominent, with 
the guidance stating that GBs should be planned posi-
tively to ‘enhance their beneficial use, such as looking for 
opportunities to provide access . . . and recreation’ (para. 
145) and loss of land in the GB should be compensated 
through improved accessibility (MHCLG 2021, para. 
142). However, recent research shows that such guidance 
is highly varied in its interpretation and implementation 
(Kirby and Scott 2023). This raises a key question over 
how extensively they are used, compared to the policy 
goals they theoretically have.

Due to the complex nature of peri-urban land-
scapes (Shaw et al. 2020), potential barriers to acces-
sing GBs are not unique to the English context and 
include alternative pressures from formal recreation 
such as golf courses (Gallent et al. 2004) and agricul-
tural production (Gant et al. 2011). Additionally, 

development of GBs often occurs at the urban edges 
where development pressure is strongest (Mace  
2018). However, it is uncertain how this compares 
and possibly conflicts with CES supply in the GB. 
Additionally, broader barriers include funding for 
green infrastructure, which has decreased following 
recent cuts to local authority and public agencies’ 
budgets (Mell 2021; Kirsop-Taylor 2022). Given the 
wider European transferability of these barriers, the 
results presented have important transferable and 
interdisciplinary relevance for other peri-urban land-
scapes and the wider mainstreaming of nature in 
planning.

2. Methods

2.1. Case region: North-East Green Belt

The PPGIS survey was applied to the case-region of the 
North-East Green Belt (NEGB) in England (Figure 1), 
where a GB has been maintained around the conurba-
tions of the North-East since the 1960s. Today it covers 
772 km2, extending west from the main conurbations of 
Newcastle and Gateshead into Northumberland. It also 
extends South, around the conurbations of Sunderland 
and Durham. Regionally, the planning of the GB is sub- 
divided into the seven local authorities of Newcastle City 
Council, Gateshead Council, North Tyneside Council, 
South Tyneside Council, Sunderland City Council, 
Durham County Council and Northumberland County 
Council, with no formal strategic planning of the GB 
between them.

Historically, the region was mined for coal exports 
leading to its prominence in the industrial revolution. 
Throughout the early and mid-20th century it was 
home to heavy industry which declined in the latter 
20th century. Today, the legacy of these industries has 
seen its land-use reclamation for agriculture, forestry, 
industry, and housing. As shown in Figure 1, the 
NEGB is predominantly composed of arable land 
(42%); improved grassland (30%) and broadleaved 
woodland (17%). Notably, the NEGB contains histor-
ical landmarks, including remnants of Hadrian’s 
Wall. Socio-economically, the North-East is one of 
the most deprived regions in England with the high-
est proportion of households (55%) with at least one 
deprivation dimension (Office for National Statistics  
2022).

2.2. Participatory mapping survey design

A PPGIS survey was designed and used to answer the 
research questions. PPGIS approaches seek to ‘under-
stand location-specific human values, perceptions, beha-
viour, and preferences’ (Fagerholm et al. 2021, 1849). 
A PPGIS survey can be seen as an extension of 
a conventional online survey, but formed around map- 
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based questions where participants plot locations to 
answer questions. Their value has been shown in map-
ping perceived CES by people at the landscape scale 
(Fagerholm et al. 2020; Gottwald et al. 2022). Capturing 
these human and environmental interactions is seen as 
important and influential in shaping public policy 
(Casado-Arzuaga et al. 2014).

The PPGIS survey questions were co-developed with 
a stakeholder steering group consisting of regional and 
national stakeholders from local and private sector plan-
ning, professional institutes, politicians and environmen-
tal charities. The survey was ethically approved by 
Northumbria University (number: 29758) and consisted 
of spatial, and non-spatial questions as shown in 
Figure 2. A short pilot survey was conducted between 
27 September 2022 and 11 October 2022 with 12 people 
of different ages (25–64), genders with English as a first 
and second language. This resulted in minor changes 
being made to the survey. The full survey ran from 
17 October 2022 to 25 January 2023 and was hosted on 
PPGIS platform Maptionnaire (https://maptionnaire. 
com). Based on the landscape literacy findings of 
Escobedo et al. (2022), Google ‘style’ maps were selected 
as the primary base layer. Spatial data was collected as 
points, allowing the survey to be easier to use and provide 
more options for analysis (Brown and Pullar 2012). The 
survey interface and questions can be found in 
Appendix 1.

Respondent eligibility criteria for participation was 
based on the usage of the NEGB and being over 16 years 
of age. This was favoured over 18 years to include an 
underrepresented demographic. Respondents were pri-
marily recruited through volunteer sampling, which has 
been shown to be effective for PPGIS research (Kahila- 
Tani et al. 2016). Due to the regional scale of the GB 
study area, key conurbations surrounding and border-
ing the GB were targeted for participant recruitment 
through advertising on local community social media 
groups; stakeholder networks; printed posters on noti-
ceboards and presentations within secondary school 
geography lessons (16–17-year-olds). Schools were 
used to increase participation of younger people, who 
have been consistently shown to be one of the most 
underrepresented demographic in PPGIS and planning 
surveys (Czepkiewicz et al. 2017). Participants were 
primarily recruited through community social media 
groups and pages with relevant groups, identified 
through searches of name of conurbations within or 
near the NEGB and filtered by groups. Groups were 
mapped in a GIS to establish spatial representation 
(Appendix 2: Figure S1). In total, the survey was adver-
tised through 72 social media groups. Self-selection of 
respondents may have been biased towards those inter-
ested in the GB, especially given it is a contentious topic. 
Conversely, it may have yielded a larger sample size 
than a non-contentious topic (Czepkiewicz et al. 2017).

Figure 1. Geographical location and land use/land cover map of the North-East GB (2021).
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2.3. Data processing and analysis

The data analysis was informed by Fagerholm et al. 
(2021) framework for PPGIS analysis. Specifically, sui-
table approaches based on the data collected were 
selected from the ‘explore’ and ‘explain’ categories of 
their framework. Here ‘explore’ refers to ‘the explora-
tory and descriptive character of the analysis method’, 
whereas ‘explain’ aims to ‘understand the relationship 
between PPGIS data and other geospatial data sources’ 
(Fagerholm et al. 2021, 1853). A visualisation of the 
data analysis process is shown in Figure 3.

Datasets were imported into ArcGIS Pro and shape-
files created from the coordinates for points plotted. 
Questions 1 (last place visited) and 2 (other places vis-
ited) were merged into a single shapefile for analysis. The 
datasets were cleaned by detecting, correcting, and 
removing inaccurate spatial records (Fagerholm et al.  
2021). Points plotted outside the GB area were clipped 
and removed (n = 62). Demographic responses were 
imported into Microsoft Excel where summary statistics 
were created, and responses converted to percentages. 
Census 2021 data was used to assess representativeness of 
the respondents which was aggregated from the seven 
local authority areas. Additionally, the number of non- 
responses was also counted. Spatial data was tested for 
spatial autocorrelation (Global Moran’s I) in ArcGIS Pro 
to validate if spatial patterns of the CES were clustered or 
randomly distributed.

Activities and perceived benefits reported by respon-
dents were translated into appropriate CES categories 
(Table 1). Classifications were based on previous studies 
(Plieninger et al. 2013; Baumeister et al. 2020; 
Beckmann-Wübbelt et al. 2021; Gottwald et al. 2022); 
themselves derived from the Millennium Ecosystem 
Assessment (2005). Classifications were further adapted 

with the Common International Classification of 
Ecosystem Services v5.1 (Haines-Young and Potschin- 
Young 2018) where recreation and its specific forms 
dominated the CES profile.

Spatial density of points plotted were visualised using 
heat maps produced from kernel density estimates 
(Silverman 1986) using ArcGIS Pro’s ‘kernel density’ 
tool, which is regarded as one of the most accurate 
approaches to calculate density of points (Fagerholm 
et al. 2021). Due to the regional landscape scale of the 
study area, a cell size of 300 m and search radius of 1000  
m was used and displayed using a standard deviation 
stretch.

Overlay analysis of points plotted with other spatial 
datasets was done in ArcGIS pro. Relevant publicly and 
non-publicly available spatial datasets (Appendix 2: 
Table S1 &amp; Figure S2) were sourced, including 
access (i.e. PROW), protected nature areas, cultural 
sites, land cover and other land-uses. Cumulative pro-
portions of mapped points which spatially overlapped 
with the respective spatial features were calculated. As 
the land cover had full coverage of the study area, 
original point data was used to avoid counting multiple 
land-use types per point. As such, the ‘Spatial Join 
(overlay)’ tool in ArcGIS Pro with ‘intersect’ was used 
to determine spatial overlay between points and land 
cover types. The number of points per land-use classi-
fications was aggregated using the ‘summary statistic’ 
tool and converted into percentages.

For the other spatial datasets which occupied lim-
ited areas of the GB, and following comparative land-
scape studies (Fagerholm et al. 2019), 200-metre 
buffers were applied to the points using the ArcGIS 
Pro ‘buffer tool’. Application of buffers to the 
mapped points accepts both uncertainty in spatial 

Figure 2. Overview of PPGIS survey questions and structure.
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Figure 3. Graphical overview of the PPGIS survey analytical approach.

Table 1. CES used in the study. Definitions adapted from Haines-Young and Potschin-Young 
(2018).

Cultural Ecosystem Service Description Specific CES in Survey

Recreation Physical and experiential interactions with 
natural environment through 
recreational activities

Cycling
Fishing
Foraging
Formal Sports
Horse-Riding
Other Recreation
Picnic
Running
Walking
Dog Walking
Watching Wildlife
Water Sports

Aesthetic Value Perceived beauty, where characteristics 
enable aesthetic experiences

Appreciating the scenery

Interactions with nature Natural characteristics of nature that 
enable active or passive physical and 
experiential interactions

Connection with nature

Educational, Knowledge & Training Characteristics of nature that enable 
education and training and voluntary 
conservation activities

Education and knowledge
Volunteering

Sense of place Natural, characteristics of nature that 
enable symbolic meaning such as 
home and identity

Local identify/Sense of place

Social relations Natural characteristics of nature that 
enable meeting places with friends and 
relatives

Social relations

Perceived Cultural Ecosystem Service 
Benefits

The associated benefits derived from the 
CES, non-specific to any one CES.

Physical health & exercise
Mental health & Wellbeing
Seeking Peace/An Escape

6 M. G. KIRBY ET AL.



precision of mapping, and the landscape context in 
which CES are supplied (Brown and Pullar 2012; 
Fagerholm et al. 2019). The ‘select by location’ feature 
in ArcGIS Pro was used to select spatial intersects 
with the respective features, and the ‘calculate field’ 
tool in ArcGIS Pro was used to record points which 
overlapped in the attribute tables. Firstly, to deter-
mine if points were proportionally plotted according 
to the land cover of the GB, z-scores were calculated 
for each land-cover class, with scores greater than 
1.96 (α = 0.05) suggesting a significantly greater pro-
portion of points than expected in the land cover 
class, and conversely scores less than −1.96 suggesting 
significantly less. This analysis has been applied by 
Brown (2013) to account for the spatial area of points 
plotted per land cover. Secondly, to complement this 
analysis attribute tables were exported into IBM SPSS 
Statistics where the frequencies of the mapped attri-
butes (CES and land cover) were cross tabulated 
along with Chi-Square Standardised Residuals to 
examine the statistical association. Chi-Square tests 
have been used in several comparable PPGIS studies 
as an effective way to show significant spatial associa-
tions (Fagerholm et al. 2019, 2021; Gottwald et al.  
2022). Statistical analysis was repeated on negative 
factors and reported barriers.

Buffers were used to categorise the distances of points 
from the built-up area. Whereas, ‘home’ points are often 
used to determine distance travelled (Hasanzadeh 2022), 
given the interest in the urban edge as a potential conflict 
area with development, interval distance buffers were 
created extending from Ordnance Surveys ‘2023 Built 
Up Area’. Based on visual analysis of kernel density, 
buffers of 250 m, 500 m, 1000 m, 2000 m, 4000 m and 
8000 m were chosen. At 8000 m all points were captured. 
Interval distance classes were created for 0–250 m, 251– 
500 m, 501–1000 m, 1001–2000 m, 2001–4000 m and 
4001–8000 m using the erase tool in ArcGIS Pro. The 
number of points in the respective classes was selected 
and counted using the ‘select by area’ tool.

To determine if there were any statistically significant 
correlations between pairs of CES, non-parametric 
bivariate correlation (Spearman’s rank) was performed 
between perceived CES and benefits in IBM SPSS 
Statistics. A 1000 m grid was generated using the ‘fish-
net’ tool in ArcGIS Pro, and cell densities for the 
respective CES calculated using the ‘spatial join’ tool 
in ArcGIS Pro. In line with other PPGIS studies, corre-
lation coefficients were categorised as strong when ≥  
0.5, moderate from ≥ 0.3 to < 0.5, and weak when < 0.3 
(Fagerholm et al. 2012; Garcia-Martin et al. 2017).

Non-spatial data were analysed in Microsoft Excel and 
IBM SPSS Statistics to calculate distributions, percen-
tages, and data visualisations, including plots produced. 
Finally, open-ended question responses were analysed 
using inductive content analysis in QSR NVivo to 

thematically code responses. Limitations of the methods 
are addressed in Section 4.4.

3. Results

In total, 779 respondents plotted 2388 points. However, 
not all questions were responded to equally. Most points 
plotted related to visits made (the last place visited = 859 
and other important places = 1168). The two other ques-
tions had notably fewer points plotted (places thought 
about going, but do not = 242 and negative places = 119). 
The reasons for this are unknown, but may be because 
people perceived fewer negative places, or they found the 
mapping element demanding. The survey took respon-
dents on average 14 minutes to complete.

3.1. Respondent demographics

Compared with census data (2021), the demographic 
categories were broadly representative of the regional 
population albeit with some exceptions (Table 2). Age 
and Ethnicity closely matched with the highest propor-
tion of respondents aged 55–64 (22.8%) and 35–44 
(20.0%) and white (95.1%). Notably, there was an over-
representation of females (61.6%), respondents with 
a university degree (75.6%), and couples (39.7%). 
Respondents’ income levels were relatively evenly distrib-
uted, across the groups. For all categories there was 
a considerable number of non-responses to the demo-
graphic questions. Similar results have been experienced 
in other volunteer sampled PPGIS surveys (Gottwald 
et al. 2022) and is a documented limitation of this sam-
pling approach (Fagerholm et al. 2022). Therefore, use 
patterns and perceived CES identified in the subsequent 
sections may have differed with a more representative 
sample.

3.2. Visit characteristics

Most respondents spent 1–4 hours on a visit (58.1%) 
(Figure 4(a)) and were most likely to visit (Figure 4(b)) 
multiple times a week (28.2%), less frequently (21.7%) 
or once or twice a month (21.6%). However, over half 
(56.8%) of respondents reported their visit frequency 
had increased since the pandemic (Figure 4(e)). Most 
people visited the NEGB alone (42.7%) or with their 
family (41.6%) (Figure 4(c)). Over half of respondents 
walked to the NEGB (53.8%) followed by taking the car 
(33.8%), with the other transport groups much less 
frequently reported (Figure 4(d)).

3.3. Spatial variation in GB use

Viewed regionally, the kernel density of all visits plotted 
(n = 2027) in the NEGB show that higher densities of 
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visits are concentrated in several hotspots, notably 
around conurbations, wedges, and coastal areas 
(Figure 5). However, these hotspots are spread across 
the geography of the NEGB and a considerable amount 
of the NEGB is shown to be used, but at lower densities. 
Notably, the density is lower and more varied to the west. 
The results of the buffer analysis (Figure 6) further sup-
port this, showing that 40.2% of points visited are within 
250 m of the built-up area (urban edge) and 64.0% within 
500 m. In comparison, only 2.2% of visits occurred 2001– 
4000 m from the built-up area and 1.5% 4001–8000 m 
from it. Therefore, areas of the NEGB closer to the urban 
edge are used much more by respondents.

Most visits were plotted within areas of broad-
leaved woodland (32.2%, z score = 3.65), improved 

grassland (27.3%, z score = −0.71) and arable land 
(25.9%, z score = −3.89) (Table 3). However, as 
shown by the z scores, there was significantly higher 
proportion of visits in areas of broadleaved wood-
land, compared to its total proportional land cover 
(17.4%), suggesting higher demand compared to 
areas of improved grassland and arable land. 
Conversely, as shown by the z score arable land was 
used significantly less than its proportionate land 
cover (41.6%). In contrast, only 0.9% (z score =  
−0.55) of visits were within coniferous woodland 
which covers 3.1% of the NEGB. Other land cover 
types which had proportionally higher percentage of 
visits compared to percentage land cover were: fresh-
water (2.5% of visits, z score = 0.47), sediment (1.7% 

Table 2. Socio-demographic breakdown of survey respondents compared with census population.

Demographic Category Variable
Number 

(n)
Percentage 

(%)
Difference from 
Population (%)a

Gender (non-responses = 145) Male 229 36.2 −12.57
Female 391 61.6 10.56

Transgender 5 0.9 0.76
Non−Binary 2 0.3 0.25

Prefer not to say 7 1.1 n/a
Age (non-responses = 140) 15–24 59 9.3 −3.5

25–34 76 11.8 −2.2
35–44 128 20.0 6
45–54 106 16.6 0
55–64 146 22.8 5.8

65 and older 117 18.3 −7.3
Prefer not to say 7 1.1 n/a

Ethnicity (non-responses = 147) White 601 95.1 1.7
Asian/British Asian 5 0.9 −2.6

Mixed/Multiple 
ethnicities

11 1.7 0.5

Black/African/Caribbean/ 
Black British

4 0.6 −0.4

Prefer not to say 11 1.7 n/a
Highest level of education  

(non-responses = 165)
Primary 4 0.6 −12

Secondary (up to 16) 56 9.1 −17.7
Higher/Secondary 

(A-level, BTEC)
81 13.2 24.6

College or University 229 37.2 39.0 b

Post−Graduate Degree 236 38.4
Prefer not to say 9 1.5 n/a

Household Income (£/yr)  
(non-responses = 181)

<£10,000 9 1.5 Not available c

£10,000−£20,000 59 10
£20,001−£30,000 63 10.5
£30,001−£40,000 85 14.1
£40,001−£50,000 74 12.3
£50,001−£60,000 45 7.5
£60,001−£70,000 29 4.8

>£70,000 117 19.6
Prefer not to say 117 19.6 n/a

Habitable Circumstances (non- 
responses = 190)

Alone 74 12.5 −22
House/Flat share 41 7.0 4.3

Couple 234 39.7 12.5
Family 221 37.6 2

Prefer not to day 18 3.1 n/a
Disability (non-responses = 190) Yes 50 8.6 −13.2

No 473 80.4 2.2
Prefer not to say 65 11.0 n/a

Dog ownership (non-responses = 196) Yes 220 37.7 Not available
No 329 56.5 Not available

Prefer not to say 19 5.9 n/a
Access to private garden/greenspace 

(non-responses = 196)
Yes 517 88.6 Not available
No 56 9.6 Not available

Prefer not to say 11 1.9 n/a
aData obtained from https://census.gov.uk and aggerated from the seven local authority areas. Minus percentage = 

under representation, and positive = overrepresentation. 
bCensus data not sub-division to graduate and post-graduate level. 
cIncome data from Census 2021 not released at time of analysis. 
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of visits, z score = 0.14), and suburban areas (7.3% of 
visits, z score, 0.61).

Once a 200 m buffer was applied to the points 
plotted, 77.4% overlapped with at least one formal 
designation, publicly accessible path, or accessible 
greenspace (Table 3). Notably, PROW only cover 
1.34% of the NEGB, but 60% of points overlapped 
with PROW, showing high use. There was also 
a high use of national cycle networks (12.65%) 
compared to its relative coverage (0.06%). Both 
nature designations (SSSI and LNRs) also had 
high usage (LNR = 9.83%, SSSI = 12.84%) com-
pared to their coverage in the NEGB (LNR =  
0.46%, SSSI = 0.69%). Accessible greenspaces (cov-
erage = 3.95%) collectively accounted for 27.22% 
of visits, with public parks and golf courses the 
most used therein. Perhaps surprisingly country 
parks accounted for only 8% of visits, whereas 
they cover 0.63% of the NEGB. However, around 
23% of points did not overlap with any of the 
designations suggesting considerable informal 
access in the NEGB.

3.4. Perceived cultural ecosystem services

The NEGB was perceived to supply a range of CES 
(Figure 7) and associated benefits. The three benefits 
(physical health and exercise = 35.78%, mental health 

and wellbeing = 33.93% and providing an escape and 
peace = 30.29%) perceived to be derived from the 
CES were relatively evenly reported (Appendix 2, 
Figure S3). Conversely, the CES reported were more 
varied (Figure 7). Recreation was the most reported 
of the CES categories, with walking reported in over 
half (n = 1300) of visits, followed by watching wildlife 
(n = 725), walking the dog (n = 608), and running (n  
= 235). Notably, connection with nature (n = 1010), 
local identity (n = 717) and appreciating the scenery 
(n = 698) were also highly reported CES. The content 
analysis of open-ended responses identified several 
other forms of recreation, notably; play (n = 10), 
photography (n = 17) and visiting historic sites (n =  
13). Nearly all CES were found to be spatially clus-
tered (Appendix 2: Table S2) except for foraging, 
other recreation, volunteering, and fishing, due to 
the low number of responses.

Most CES pairs were significantly (p < 0.05) cor-
related with each other (Appendix 2: Table S3). 
However, strong (p ≥ 0.5) or moderate (p ≥ 0.3 to  
< 0.5) correlations were found both between (p 
0.597) and relating to walking and watching wild-
life, with other CES, including walking the dog 
(p0.388; p0. 333), education (p0.368; p0.354), appre-
ciating the scenery (p0.624; p0.607), local identify 
(p0.487; p0.569), connection with nature (p0.569; 
p0.631) and social relations (p0.351; p0.354). 
Additionally, there was strong correlation with 

Figure 4. Horizontal bar charts showing percentage of GB a) visit duration b) visit frequency c) visited with d) transport to visits 
& e) visit frequency since pandemic.
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Figure 6. Points visited in the GB overlayed with buffered distance classes from the built-up area.

Figure 5. Kernel density heatmap of GB visits, darker colours represent higher density of visits.
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appreciating the scenery and local identify (p0.531), 
connection with nature (p0.564) and social relations 
(p0.410). Strong, or moderate strength correlations 
were also found between several CES and perceived 
benefits. Notably, no strong or moderate significant 
correlations were found with formal sports, other 
recreation, cycling, picnics, fishing, horse riding or 
fishing.

Chi-square cross tabulations show some of the 
perceived CES differ significantly (p < 0.05) by land 
cover (Appendix 2: Table S4), especially for land 
cover that had significant z scores. Specifically, walk-
ing (p = 0.025), watching wildlife (p = 0.001), foraging 
(p = 0.003), formal sports (p = 0.001), other recreation 
(p = 0.015), water sports (p = 0.001), volunteering 
(p = 0.013), education and knowledge (p = 0.029), 
connection with nature (p = 0.001), and mental health 
(p = 0.028). Of these, positive R score ranged from 
0.1–6.4 (Appendix 2: Table S4). Notably, broadleaved 
woodland had significantly more frequency of walk-
ing (35.1%, R = 1.9), watching wildlife (37.1%, 
R = 2.3), foraging (34.8%, R = 0.4), education and 
knowledge (41.6%, R = 2.5), connection with nature 
(37.1%, R = 2.7) and mental health (43.3%, R = 1.4) 
than other land-covers. Not surprisingly, some land 

cover classes were found to have significantly more 
frequency of some recreational CES such as water 
sports with freshwater (R = 1.0) and the sediments 
classes, reflecting beach areas (littoral sediment R =  
6.4, supralittoral sediment R = 2.1). Interestingly, of 
all land cover classes, arable land contributed sig-
nificantly less to providing CES than other land- 
covers.

3.5. Barriers to using the Green Belt

Two questions (Q3 & Q4: Figure 2) sought to under-
stand the barriers to NEGB use. Notably, there were 
around 70% fewer points plotted as either negative, 
or places felt they could not visit, compared to points 
placed as visited. However, the kernel density maps 
show these areas are concentrated to several hotspots 
(Figure 8(a,b)). In both, there was a much lower 
density of points in the western extents of the 
NEGB. Hotspots cover serval different uses including 
an airport, golf courses, sports fields, protected nature 
site and country parks.

In terms of the land cover of points placed 
(Table 3), points largely mirrored the land cover in 
the NEGB for both questions. For Q3 ‘places people 

Table 3. Spatial overlay of all points plotted with GB features and designations.
Spatial Overlay/Land Use characteristic  
[total percentage cover in GB]

Percentage of points: Places 
Visited

Percentage of points: Thought 
about going

Percentage of points: 
Negative Places

Land Cover
Deciduous Woodland* [17.42%] 32.16% (n = 651) 34.02% (n = 82) 19.66% (n = 23)
Improve grassland [30.15%] 27.27% (n = 552) 29.05% (n = 70) 26.50% (n = 35)
Arable [41.63%] 25.94% (n = 525) 19.50% (n = 47) 29.91% (n = 35)
Suburban* [4.89%] 7.34% (n = 149) 4.56% (n = 11) 8.55% (n = 10)
Freshwater* [0.56%] 2.47% (n = 50) 6.22% (n = 15) –
Urban [0.67%] 1.68% (n = 34) 2.07% (n = 5) 10.26% (n = 12)
Supralittoral sediment* [0.26%] 1.09% (n = 22) 0.41% (n = 1) –
Coniferous woodland [3.12%] 0.89% (n = 18) 3.32% (n = 8) 0.85% (n = 1)
Littoral sediment* [0.02%] 0.59% (n = 12) – 2.56% (n = 3)
Neutral grassland [0.70%] 0.35% (n = 7) – –
Inland rock [0.24%] 0.15% (n = 3) 0.83% (n = 2) –
Heather grassland* [0.02%] 0.05% (n = 1) – –

Designations**
Local Nature Reserves [0.48%] 9.83% (n = 199) 4.55% (n = 11) 5.88% (n = 7)
Site of Special Scientific Importance [0.69%] 12.84% (n = 260) 10.74% (n = 26) 9.24% (n = 11)
Scheduled Monuments [0.69%] 5.83% (n = 118) 0.83% (n = 2) 3.36% (n = 4)
Open Access Land [1.31%] 5.30% (n = 107) 2.89% (n = 7) 3.36% (n = 4)

Linear Access**
Public Rights of Way [1.34%] 60.03% (n = 1215) 9.50% (n = 23) 49.57% (n = 59)
National Trail [0.02%] 0.99% (n = 20) 0.83% (n = 2) –
National Cycle Network [0.06%] 12.65% (n = 256) 1.24% (n = 3) 6.72% (n = 8)

Other Land Uses**
Country Parks [0.63%] 8.00% (n = 162) 2.89% (n = 7) –
Registered Park and Garden of Special Historic 

Interest [1.88%]
4.45% (n = 90) 9.50% (n = 23) 4.20% (n = 5)

Publicly Accessible Greenspace (all) [3.95%] 27.22% (n = 551) 7.85% (n = 19) 21.84% (n = 26)
Allotment (accessible greenspace) [0.14%] 4.29% (n = 87) – 4.20% (n = 5)
Bowling Green (accessible greenspace) [0.01%] 0.59% (n = 12) – –
Cemetery (accessible greenspace) [0.06%] 0.49% (n = 10) – 0.84% (n = 1)
Golf Course (accessible greenspace) [2.19%] 6.92% (n = 140) 2.89% (n = 7) 10.92% (n = 13)
Other Sports (accessible greenspace) [0.21%] 2.96% (n = 60) 0.41% (n = 1) 3.36% (n = 4)
Play Space (accessible greenspace) [0.02%] 1.26% (n = 26) 0.41% (n = 1) 0.84% (n = 1)
Playing Field (accessible greenspace) [0.39%] 4.55% (n = 102) 1.24% (n = 3) 2.52% (n = 3)
Public Park (accessible greenspace) [0.89%] 10.18% (n = 206) 3.72% (n = 9) 2.52% (n = 3)
Religious (accessible greenspace) [0.04%] 1.73% (n = 35) – –
Tennis Court (accessible greenspace) [0.01%] 0.44% (n = 9) – –

*Higher proportion of visits compared to overall percentage of respective land use cover. 
**Designations and access types are staked in some sites/routes. 
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wanted to visit’ points were mainly areas of broad-
leaved woodland (34.0%), improved grassland 
(29.1%), arable (19.5%) and freshwater (6.2%). 
Conversely, for Q4, ‘negative places’, arable land 
had the highest percentage of negative points 
(29.91%), followed by improved grassland (26.50%). 

There was not a statistically significant association 
between any of the barriers and the land cover of 
points (Appendix 2: Table S5 &amp; S6). However, 
the lower sample size will have affected the ability to 
draw statistically significant findings from the 
analysis.

Figure 7. Overall proportion of CES reported from visits plotted. Kernel density heatmaps shown for nine most frequently 
reported CES.
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In contrast to places visited, the majority of 
points (60.7%) people ‘thought about going, but do 
not, or cannot’ did not overlap with any of the 
overlay analysis layers (Table 3). However, 69.75% 
of negative places plotted overlapped with at least 
one overlay layer. Notably, 49.57% with PROW and 
21.84% with greenspace, nearly half of which were 
golf courses.

Reported barriers to NEGB use more broadly, 
provide context to some the observed patterns. 
Figure 9 shows the most frequently reported barriers 
to NEGB use. They can be grouped into: (1) manage-
ment and facilities, (2) personal circumstances, (3) 
safety and confidence, (4) access rights, (5) anti- 
social behaviour and (6) development and infrastruc-
ture. With ‘access rights’, ‘management and facilities’, 
‘safety and confidence’ and ‘development and infra-
structure’ were most reported. Notably, ‘no public 
access’ was the most reported specific barrier to 
using the NEGB.

4. Discussion

This study sought to understand and assess how 
urban and peri-urban residents use GBs and the 
CES GBs are perceived to provide. Building on the 
results the following discussion unpacks the findings 
in relation to the wider research contexts and cross- 
cutting research and policy implications.

4.1. Green Belt: a planning policy opportunity 
space for cultural ecosystem services

The results show that, in addition to being a planning 
policy zone to prevent urban sprawl, the NEGB is an 

important, and widely used open space for everyday 
nature, providing several CES. These were focused on 
quiet and informal recreation, and people-nature 
interactions. The results not only extend findings on 
international GBs to England, but demonstrate 
a greater range of CES in GBs than those reported 
in different international contexts and geographies 
(Vejre et al. 2010; Casado-Arzuaga et al. 2014; 
Greenbelt Foundation 2021). Additionally, when 
compared to international research our results show 
the incidental benefits of GBs for CES through the 
protection of open space, even when such benefits are 
not explicit in policy aims (Kirby and Scott 2023). 
Although newer GBs such as those in Ontario 
(Macdonald et al. 2021) have such aims, GBs still 
provide important CES benefits. This is especially 
relevant given the wide range of variations in GB 
policy and governance approaches adopted interna-
tionally (Amati 2008), as well as new UGMP 
approaches being developed (Tan et al. 2022).

Several factors were found to influence the supply of 
CES in the NEGB, notably, proximity to urban areas, 
broadleaved woodland land cover and access designa-
tions. Similarly, wider peri-urban PPGIS research has 
shown the importance of woodland close to people, 
including their perceived importance to wellbeing during 
the pandemic (Beckmann-Wübbelt et al. 2021). 
Therefore, incentives to increase woodland cover, such 
as the recent North-East Community Forest initiative, 
may be highly beneficial to the supply of CES in these 
GB zones (Newcastle City Council 2023). Another spatial 
hotspot for visits and multiple CES were the coastal areas 
of the GB which, internationally, have also been shown to 
provide more abundant levels of CES when compared to 
non-coastal areas (Brown and Hausner 2017). However, 

Figure 8. Kernel density heatmaps of (a) places people want to visit, but don’t or cannot. (b) negative places in the GB. Darker 
colours represented higher density.
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the hotspots identified are also near the urban area mak-
ing it hard to distinguish the importance of these coastal 
areas.

Conversely, arable land was perceived to supply 
relatively fewer CES; a finding mirrored internation-
ally in agricultural landscapes (Brown 2013). Related 
to this, public preference for future landscapes in 
England are for more diverse mosaic land cover on 
agricultural landscapes, which may increase per-
ceived CES (Rust et al. 2021). Here the agri- 
environmental schemes such as the proposed 
English replacement to the Common Agricultural 
Policy of the EU; the ‘environmental land manage-
ment schemes’, may be a key enabler of land cover 
change in the GB, as well as an opportunity to 
combine and improve access. This is important, as 
previous schemes have been designed through 
a prevailing ‘rural’ lens which have neglected CES 
such as recreation (Eigenbrod et al. 2009). However, 
research from schemes in the EU show land owners 
are less willing to increase access in such schemes 
(Broch and Vedel 2012). Therefore, given the rele-
vance of the results to GBs more broadly, and other 
peri-urban landscape, a purposely designed ‘peri- 
urban’ or GB specific agri-environmental scheme 
or programme may better respond to the unique 
context and trade-offs in the peri-urban, and pro-
mote interventions to improve CES, especially given 
the diversified nature of Europe’s peri-urban land-
scapes (Shaw et al. 2020). Such programmes could 
be comparable to other bespoke area-specific pro-
grammes which respond to specific challenges and 
needs through funded projects, such as the Farming 
in Protected Landscapes programme in Areas of 
Outstanding Natural Beauty, which has a strong 
cultural focus (Defra 2023b).

We argue that opportunities to further enhance 
the CES provided in areas of GB, and peri-urban 
landscapes more broadly, not only come from the 

planning policies themselves, but from a more holis-
tic and joined up policy approach crossing urban, 
rural and land use policy silos, which is currently 
disintegrated (Scott et al. 2013). That being said, the 
results here catalyse improvement of GB policies 
which currently poorly account for CES given the 
need for evidence-based policy (Kirby and Scott  
2023). For example, a stakeholder steering group 
assembled for wider research on GBs is in the early 
stages of using the results to support a new and more 
holistic approach to GB planning including promot-
ing CES model policies, as well as exploring how the 
results can be mainstreamed using GB planning 
‘hooks’ such as nature recovery and health. This 
addresses a notable gap in many ES studies which 
fail to consider policy implications of their work 
(Zolyomi et al. 2023).

4.2. Managing pervasive barriers in Green Belts

We argue that GBs represent important and positive 
peri-urban opportunity spaces for CES. However, the 
results identify several barriers to CES supply. This 
includes several pervasive barriers to GB’s use histori-
cally, as well as more general barriers to wider green-
space use internationally. For example, lack of access, 
poor maintenance, and concerns of personal safety 
were first highlighted throughout the latter 20th cen-
tury in GBs (Curry 1994). Additionally, several simi-
lar barriers to greenspace use have been reported 
internationally. Specifically; personal circumstances, 
safety and personal confidence, access rights, litter, 
lack of time, neglect of site and anti-social behaviour 
in isolation and cumulatively, which can be the result 
of both social and individual drivers of disconnect 
(Beery et al. 2023).

In English GBs, PROW have historically experienced 
legal (e.g. enforcement) and management underinvest-
ment resulting in blocked access, unlawful removal, 

Figure 9. Frequency of reported barriers to GB use. *Category created from analysis of open-ended ‘other’ answers.
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poor conditions and lack of adequate signposting 
(Curry 1994). The wider recreational use of GBs is 
largely reliant on countryside management which has 
suffered from reduced funding during austerity (Scott 
et al. 2013; Mell 2021), meaning fewer resources and 
investment in recreational infrastructure delivery 
(Rotherham 2015). Barriers may be further exacerbated 
due to the statutory responsibility of PROW resting 
with highway authorities, as opposed to countryside or 
planning authorities (Curry 1994) and the prevailing 
silo mentality which still exists (Scott et al. 2013).

Based on the pervasive and prevalent nature of 
these barriers, we suggest several measures for their 
mitigation. Firstly, the findings support increased 
investment in the PROW network in the GB. Given 
‘no access’ was the most reported barrier (Figure 9), 
more access to GB land may be provided through 
expanded PROW or permitted access, which could 
also be delivered through future compensatory 
improvement from GB development (MHCLG 2021, 
para. 142). This may also help mitigate the high use 
pressure on existing PROW and protected nature 
sites as reported in the results, which have been an 
historic concern for areas in England and other den-
sely populated countries, requiring evidence-based 
responses (Curry and Pack 1993). Here our results, 
as well as international research on UGMP zones 
(Caspersen and Olafsson 2010) reinforce that people 
use different peri-urban spaces to derive different 
CES. Therefore, mitigating negative effects of recrea-
tion on protected nature sites (Weitowitz et al. 2019) 
should not solely focus on ‘suitable alternative natural 
greenspace’ (which seek to shift recreation from pro-
tected sites) but wider recreational demands and pat-
terns. Likewise, people may not be aware of where 
they can access nature. Here communication and 
themed walks could help increase underused areas 
of GB. In the Greater Golden Horseshoe Greenbelt, 
Ontario Canada, targeted information and adverts 
have been used, including new trails to increase 
wider use of its GB (Greenbelt Foundation 2020).

Additionally, accessing the NEGB through public 
transport was very low, and reported as a barrier to 
use (Figure 9). Therefore, policy makers responsible 
for public transport should seek to provide more 
flexible services which may also reduce use pressure 
on GBs near the urban edge. Alternatively, policy 
responses to increase access in the GBs should take 
account of existing public transport networks, espe-
cially in areas where urban expansion in the GB may 
occur. For example, the newly created trail route 
‘Greater Manchester Way’ across the GB was 
designed to be accessible at each stage by public 
transport (Greater Manchester Walking 2022).

Perhaps one of the most universal solutions to 
overcoming several of the barriers, regardless of geo-
graphical location is increased investment and 

planning. Internationally, the Greenbelt Foundation 
in Ontario, Canada is an example of a part public- 
funded organisation which promotes the use of the 
GB (Greenbelt Foundation 2020). In the Green 
Wedges of Copenhagen, their recreational use has 
be supported by long-term multi-scale planning 
(Caspersen et al. 2006). Just as in the past where 
grants were critical to new recreational areas in the 
GB (Curry 1994), emerging environmental legislation 
and ES markets may provide investment opportu-
nities for CES. However, unless they are considered 
equally alongside nature recovery, there is a danger 
such benefits may be neglected, especially with the 
emphasis on biodiversity, as opposed to broader ES 
(Zu Ermgassen et al. 2021). Alternative payment for 
ES models, such as ‘visitor payback’, may be comple-
mentary to increase financial resources to manage 
CES alongside wider conservation goals, but have 
had mixed success and demand caution in their use 
(Scott et al. 2003).

4.3. Beyond Green Belts: wider implications and 
transferability to peri-urban decision-making

Beyond the North-East NEGB context, the results 
have wider implications for peri-urban planning and 
decision-making internationally, for CES in general 
and supply of CES in peri-urban spaces in particular. 
With regard to the former, the findings align with 
other recent PPGIS ES research in Europe, that CES 
are highly perceived closest to where people live 
(Plieninger et al. 2013, 2019; Fagerholm et al. 2019; 
Cusens et al. 2022). Arguably, this may support the 
proposition that in a European context, proximity 
may be more important than the objectively defined 
‘quality’ of greenspace, in their perceived value and 
use. This is attested to in different contexts ranging 
from international protected sites (Cusens et al.  
2022), rural landscapes (Fagerholm et al. 2019) and 
NEGB peri-urban landscapes (this study).

Given the interest in peri-urban planning and current 
poor inclusion of CES in planning (Cortinovis and 
Geneletti 2018; Spyra et al. 2021), the results illustrate 
the merits of PPGIS mapping as a mechanism to better 
understand perceived supply of CES. GBs are under 
renewed and increasing pressure to accommodate new 
development (Mace 2018) and whilst planning is often 
evidence-based, the current approach which account for 
designations in the decision-making process through 
development plan policies does fully account for use 
patterns in the GB, as shown in our results (Section 
3.3). This becomes significant given emerging plans in 
the NEGB looking are to expand into sites at the urban 
edge, which has potential to conflict with supply of CES. 
This scenario is not limited to the English GB context, 
but transferable to many peri-urban landscapes interna-
tionally which are expanding or under pressure to 
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expand through urbanisation (Nilsson et al. 2013). Here 
use of comparable PPGIS methods may help identify and 
thus mainstream CES use and value in policy- and deci-
sion-making, regardless of UGMPs, and help manage 
land-use tensions where CES hitherto have not been 
fully included in the process (Bradley 2019a). For exam-
ple, in Finland where PPGIS approaches are becoming 
mainstreamed in decision-making, there has been 
broader demographic engagement observed concomi-
tant with a broader range of values to be quantified 
(Kahila-Tani et al. 2019). Furthermore, several of the 
results have potential transferable findings for other peri- 
urban areas which may not have GBs, for example the 
importance of woodlands in peri-urban landscapes as 
well as formal rights of access and designated nature 
site in the peri-urban. Such landscape features and poli-
cies are likely important for CES in many peri-urban 
landscape internationally (Beckmann-Wübbelt et al.  
2021).

4.4. Limitations and future research

Notwithstanding specific methodological limitations 
outlined throughout Sections 2 and 3 (e.g. uneven 
sample demographic, contentious policy, differing 
sample size per questions), there are several wider 
limitations of this study and the consequent results 
which merit discussion. First, the direct transferabil-
ity of the study to other English and International 
GBs. Whereas this is the first study in over 30 years to 
demonstrate the CES benefits and physical use pat-
terns of an English GB, there is a need for compara-
tive research in other English GBs to differentiate 
between this case-specific GB and more general find-
ings. Given the similarity of our findings with other 
international studies (Vejre et al. 2010; Casado- 
Arzuaga et al. 2014; Fagerholm et al. 2019; 
Greenbelt Foundation 2021), we might expect similar 
findings from other English GBs but the place-based 
context matters.

A second limitation is that this study only consid-
ers CES, and a notable gap still exists in studying 
cultural, regulating and provisioning ES together 
and their cumulative impact and trade-offs in GB; 
both in England and international contexts (Kirby 
et al. 2023). This is especially important for under-
standing GB and wider peri-urban landscapes 
through the lens of multifunctionality, where research 
shows that trade-offs between ES are complicated and 
contested, due to different public perceptions of sup-
ply and demand for these services (Filyushkina et al.  
2022). Such research may support much needed 
investment by recognising CES with other ESs such 
as flood mitigation which then can demonstrate mul-
tiple benefits and open up new funding opportunities 
and mechanisms (Walsh et al. 2022).

Finally, in terms of some of the specific findings, 
nearly 30% of points did not overlay with designa-
tions, meaning our analysis was limited in under-
standing the factors’ contribution to CES. Here 
further participatory place-based methodologies uti-
lising GPS or photovoice approaches may help 
understand these more informal uses (Long et al.  
2015; Baldwin et al. 2017). Likewise, PROW were 
extensively used, but the use of point data limited 
any meaningful understanding the analysis of routes 
taken. Whereas this was a conscious trade-off in the 
use of point vs line data, the latter would be more 
suitable to demonstrate this. Consequently, we cur-
rently lack sufficient spatial evidence to target the 
investment in PROW.

5. Conclusions

Participatory mapping of the NEGB shows a highly used 
and valued peri-urban landscape which supplies a diverse 
range of CES, notably: recreation, sense of place and 
connection with nature, close to large urban populations. 
Conversely, it also shows pervasive barriers to realising its 
full potential. It is argued that the findings presented have 
direct and transferable importance for peri-urban plan-
ning and environmental policy in England, and interna-
tionally in terms of access to nature. Future land-use 
decisions in these highly contentious GB areas may be 
reduced through the generation and inclusion of public 
participatory data in the decision-making process. In an 
English context, the findings demonstrate the place- 
based importance of these policy zones, beyond their 
core goal to prevent urban sprawl. With a growing ambi-
tion amongst some stakeholders for more multifunc-
tional GB, the results of this study contribute a key 
evidence base to further understand trade-offs, baseline 
conditions and future spatial priorities for improving the 
benefits people get from nature close to towns and cities 
both in England and internationally.
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