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1. Executive Summary

This document presents a prototype Rural Diversity Compass (from now on Compass). Its theoretical
foundation has been elaborated in the GRANULAR deliverable D2.1, with prominent roles for multi-spatiality
and multi-functionality. While paying attention to various EU rural policy notions, the Compass aspires to shed
light on rural diversity by taking account of place-specific differentiation tendencies based on particular
functionality dynamics. In doing so, it distinguishes residential-, productive-, environmental- and recreational
functions. These four functionalities are characterised by 24 components, drawing attention to typical functional
features and their interconnectedness in particular settings. Combining the 24 components reveals the place-
specificity of particular functionalities, their relevance, balance, disbalance, trade-offs, etc.

The heart of this document describes the key features of the Compass by characterising its four principal
functionalities and components. Frequently, it will be accompanied by references to the need for and
significance of cross-referencing with other functionalities and their components. Hyperlinks are included that
lead to additional data sources to substantiate their relevance further and to give a state-of-the art impression
of relevant indicators, their availability and limitations.

The final part of this report returns to the multi-spatial lens from which the Compass departs, discussing its
importance for understanding current differentiation tendencies. We emphasize that the EU’s rural proofing
aspirations require wider assessment criteria such as social-, spatial and climate justice to fully recognize how
functionality dynamics impact rural areas in very different ways, resulting in hugely diverging rural profiles,
problems and prospects. To take account of these differentiation tendencies, rural proofing strategies need
more explicit incorporation of rural functionality balances and disbalances.

We end this report by recognizing the need and relevance to further test and validate the Compass throughout
ongoing and forthcoming GRANULAR activity with respect to rural data-sourcing, -interpretation, -
representation and -classification with the aspiration to contribute to more well-informed, participatory and
inclusive rural policy-making processes at different scales and in different settings.
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This second GRANULAR WP2 report builds on the theoretical framework for analysing contemporary rural
diversity as presented in its first deliverable. Its main objective is to launch a prototype Rural Diversity Compass
based on the distinction of four key rural functionalities.

These functionalities are characterized by sets of components as further functional specifications and
representations of critical drivers of contemporary rural differentiation tendencies. We will present these sets
of components in the following while providing hyperlinks to relevant information sources and associated data,
indicator availability, and discussions and challenges. Analytically, the prototype Rural Diversity Compass aims
to stress that its various components become especially meaningful in their togetherness, interwovenness and
interdependency. As substantiated in GRANULAR deliverable D2.1, rural functional (re-) balancing and (re-)
integration are key aspects of rural resilience and rural policy proofing, with multi-spatiality and
multifunctionality as critical analytical building blocks to characterize contemporary rural dynamics.

As a reminder, see the following synthesizing impressions of these two analytical cornerstones of D2.1:

Table 1: GRANULAR’s Multi-spatiality Approach

Absolute Space

The Rural as (Distinctive) Stocks of Resources (human, natural, material, immaterial)

The Rural as Resource Flows, Mobility Patterns and/or Value Production and Distribution
Chains that cross Rural-Urban boundaries

The Rural as (co-) shaped by other than Spatial Proximity Relations (e.g. Digital, Social, Cultural,
Organisational or Cognitive Relations)

The Rural as part of Spatial-Temporal Resource Dynamics facing Planetary Ecological
Boundaries and knowing Leisure-, Life-Cycle- and/or Life-Style-dependent Mobility Patterns

Rural Localities

tu The rural as distinctive spatial practices linked to either production or consumption through
actions, flows, transfers, and interactions that ‘secrete’ specific material expressions and societal
i o reproduction mechanisms (‘one of the productive permanences of capitalist spatiality’)
Formal
representations ) o o ) ) o
Formal framing of the rural within global capitalism and its accompanying commaodification and
ta exchange value processes. Formal representations are conceived, abstract and expressed
through ‘arcane signs, jargon, codifications and in things such as monuments, factors, housing,
W 0 estates, workplaces, bureaucratic rules, etc.

Lives of the Rural
da

it ]

Everyday lives of the rural are inevitably incoherent and fractured, with individual and social
elements in their cognitive interpretations, reflections ‘tumults and passions of space as directly
lived’ and therefore thought to be more or less supportive to, or conversely, subversive for other
spatial facets of the rural.
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Figure 1: Rurality as Functionality Balances & Disbalances
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These analytical building blocks were summarised in the following design principles for Compass elaboration
guidance:

= Recognise rural’s multi-spatiality and make this the analytical starting point for characterizing contemporary
rural differentiation processes by combining different rural boundary orientations with scholarly insights that
emphasize the importance of rural’s socio-economic, socio-political and socio-cultural dynamics as critical
structuring elements and co-shapers of rural spatial architectures;

= Build on this multi-spatial thinking to characterize the place-specific rural functionalities, their interwovenness,
(dis-) balances, representations and imaginations as increasingly reflected in emerging multi-layer rural
classification approaches;

= Acknowledge the merits of EU’s Rural Functional Areas approach (i.e. insights into rural service delivery and
accessibility characteristics outside Urban Functional Areas) while recognizing its limitations such as
understanding the interdependency of rural functionalities in rural areas;

= Embrace the EU’'s LTVRA'’s greater sensitivity to rural’s inherent multifunctionality, but also notice that the
LTVRA still needs to elaborate further and operationalize its principle action fields and guiding principles for
rural policy-making;

= Emphasize that rural resilience - in addition to alternative concepts such as perseverance, adaptability,
transformability, innovativeness, etc. - will manifest itself also in the place-specific capacity to (re-) balance
and (re-) integrate functionalities to the benefit the rural and society at large;
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= Build on emerging wellbeing frameworks as elaborated by the OECD?! and EU’s Social Survey Format? and
further distinguish ‘wellbeing from elsewhere’ as a critical wellbeing dimension as it allows to take explicit
account of different manifestations of or potential for rural-urban synergy as one of the key challenges for
future rural governance and public policy making;

= Understand rural policy proofing, in addition to ongoing ex-ante efforts, as public policy responsiveness to;
1) contemporary rural differentiation tendencies; 2) place specificity of rural-urban synergy prospects and
limitations and 3) functional (re-) balancing and (re-) integration efforts that may counteract rural wellbeing
deficits and/or foster rural contributions to wellbeing elsewhere and wellbeing later;

= Translate these design lessons into a tool that: 1) allows the incorporation of novel and traditional data-
sourcing methods originating from different scales (e.g. grid level, LAUs, NUTS levels); 2) sheds light on
contemporary rural differentiation tendencies, drivers and outcomes and 3) may be helpful to orientate future
multi-level rural governance and rural policy proofing efforts.

3. Prototype Rural Diversity Compass

These design lessons informed the prototype, as visualized in Figure 1. More generally, this prototype may be
introduced as follows:

e It aims to shed light on the place-specificity of rural functionalities and their interaction patterns as an
analytical point of departure to unravel contemporary rural differentiation tendencies;

e It presents a set of basic components to characterize rural functionalities and their interactions. These
components know different disciplinary backgrounds and aim to take changes over time in rural
functionality (dis-) balances explicitly into consideration. Thus, changes in time in relation to single
functionality characteristics and performances, as well as their interdependencies and mutual
interaction patterns. Together such changes over time will reveal the specificity of rural resilience
concerns, rural policy challenges and, perhaps, identify potential leverages for rural governance and
rural proofing progress;

e The prototype approaches rural policy proofing as a multi-level governance challenge. In addition to
rural functional (dis-) balances, it relates rural proofing to social-, spatial- and climate justice as critical
assessment criteria. Their interwovenness is emphasized in following scholarly definition of spatial
justice: ‘spatial justice may be described as the democratic progress of equitably distributing social
and environmental benefits and burdens within and between groups, territories and generations’s. It
enables to link rural proofing with the responsibility of policymakers to assure a just distribution of
resources and life opportunities as well as burdens and benefits of general policy measures.
Procedural and distributive elements of different expressions of justice that can’t be isolated form the
place-specificity of contemporary rural differentiation tendencies, drivers and outcomes;

1 OECD (2020), Rural Well-being: Geography of Opportunities, OECD Rural Studies, OECD Publishing,
Paris, https://doi.org/10.1787/d25cef80-en.

2 See Europeansocialsurvey.org
3 See e.g. Madanipour et al (2022). The concept of spatial justice and the European Union'’s territorial cohesion,
European Planning Studies, 30:5,807-824,D0I:10.1080/09654313.2021.1928040. (p. 813).
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It is foreseeable that insights in such place-specificities faces all kinds of data-availability limitations
and challenges. For instance, information about rural functionality components and their
representations are scale-sensitive. Sometimes, data gaps may reflect a limited significance of
components in specific rural settings. Other times, data gaps may resonate lack of representations in
terms of recognition, awareness and prioritizing of functionalities.

Their analytical foundation in multi-spatiality, multi-functionality and multi-disciplinarity makes overall
Compass components heterogeneous. Some components know a single functionality output
orientation (e.g Housing and Demographic Trends), whereas others reflect functionality integration
aspirations (e.g. Social Cohesion & Wellbeing). Hence, it will require complementary GRANULAR
reflection on overall Compass components accompanying indicator dashboarding opportunities and
limitations.

Figure 2: Prototype Rural Diversity Compass
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After further introducing the components of the prototype Rural Diversity Compass (from now on Compass),
we will return to its theoretical foundation in the concluding section.
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4. Characterization of Compass Components

In the following, we detail the four rural functionalities that constitute the backbone of our prototype Rural
Diversity Compass (from now on Compass) by characterizing their basic components. For the sake of
readability, explicit references to their mutual interwovenness will only be made occasionally. However, it
should be noted that the Compass may become an instrument that gives direction primarily through cross-
referencing its various components. The single components are briefly introduced, with hyperlinks to relevant
literature and reports that provide additional information about issues as to their significance for rural dynamics
and ongoing indicator-building efforts from multiple scholarly backgrounds.

This first Compass functionality focuses on the rural as residential space. It allows to distinguish a set of
components that cover specific features, dynamics, needs and challenges of contemporary rural communities
while simultaneously recognizing that these components may be to different degrees of significance to
characterize and distinguish rural communities. For instance, Commuting and Migration may of differentiating
to characterize rural communities. It is further pertinent to note that the components reflect various rural spatial
boundary settings as introduced in D2.1. That is, these comprise a mixture of absolute (e.g. Demographic
Trends), relative (e.g. Commuting & Migration) and relational (e.g. Digital Transformation) spatial lenses.

Figure 3: Compass Quadrant With Residential Functionality Components
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The housing component refers to indicators such as percentage of owner-occupiers, social

housing, absolute and relative rural housing prices, and the availability and -affordability of rural
dwellings for different income categories. This may be extended with other available Eurostat housing
indicators as population percentages living in overcrowded homes, housing cost overburden rate for
different income groups, etc. Such rural housing indicators become particularly meaningful when
cross-checking with other residential components as Basic Services and Social Cohesion & Wellbeing.
In some settings rural housing prices might be a strong proxy for rural wellbeing, including affordability
and accessibility of housing as a basic need. In other settings this might be different, for instance,
when rising house prices are not just associated with good economic conditions, positive consumer
confidence, and thus possibly wellbeing, but also unaffordability for many people in rural areas, and
therefore with less positive wellbeing affects as loss of social cohesion.
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. Demographic trends are a well-known and classical differentiation line to
characterize rural dynamics and the place-specific outcomes of mega-trends as urbanisation,
globalisation, digitalisation, neoliberalism, climate change, etc. The use of this component enables the
distinction of areas with a growing and declining population as a proxy for socio-economic concerns,
rural vitality issues, or, conversely, urbanisation pressures that may undermine typical rural features.
Again, it requires cross-referencing with other Compass components to get a clear picture of the
relevance of demographic change in relation to rural resilience and rural policy making. For instance,
it is through insights in e.g. Migration & Commuting, Economic Performances, Cohesion & Wellbeing,
Seasonality & Multi-Locality, that the Compass informs us about the processes of centralisation and
peripheralization.

: Commuting and Migration are relevant (co-) drivers of rural re-vitalization or
marginalisation tendencies due their place specific impacts on rural communities and rural resource
use. Meaningful indicators cover topics such as in- and outmigration distribution across age
categories, educational and skill profiles, rural brain drain tendencies, newcomers, returnees,
remittances, etc. Topics that entail multiple cross-referencing opportunities, both in terms of synergy
prospects and trade-offs, as, for example, underpinned in literature on rural SME dynamics, social
innovation and social cohesion. The component concentrates on proximate rural-urban interaction
flows and their place-specific outcomes in terms of rural functionality dynamics (e.g. shifting balances
between productive and residential functions). It may be covered through rural-urban commuting data-
sources at different scales. Its significance, drivers and impact will manifest themselves particularly
through cross-referencing with other Compass components such as public services, digital
infrastructure, social cohesion and resilience, diversified economies, regional ecosystem profiles, etc.

Basis Services are a component that puts the presence, accessibility and/or
affordability of public service delivery in rural areas central stage. Special attention is paid to services
as health, education and transport, but also drinkable water, waste and sewage management,
communication and governmental services could be mentioned in relation to their accessibility and
affordability for vulnerable social groups, for instance, rural elderly or young people depending on
public transport facilities. This component may build on ongoing rural public services accessibility
mapping exercises, for example as explored by the Joint Research Centre (JRC) and, where possible,
to complement and refined with national, regional or local data. It is further important to note that basic
services, as for instance defined within the foundational economy literature, may be provided by public
as well as private actors. Cross-referencing with other Compass components, may provide insights
into the key role of (the loss) of public services in those rural areas that face persistent ‘accumulation
of wellbeing deficits’. It may also reveal emerging based on novel public-private partnerships, digital
services, social enterprises or other expressions of ‘communing’ that go beyond exclusively public
administration-led basic services delivery.

The Digital Transformation component may be associated with all four
functionalities as distinguished by the Compass. As access to digital services is increasingly
considered as a critical human right and basic utility, we decided to interlink digital transformation to
rural’s residential functionality in the first place. Relevant indicators may be derived from European
Digital Economy and Society Index (DESI). Their significance in relation to e.g. productive and
recreational functionalities, will be manifest through cross-referencing with such components. To cover
its major relevance for rural’s residential’s functionality, it is further interesting to build on emerging
composite digital accessibility indicators.
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French Portrea initiative, for instance, developed an e-administration vulnerability indicator that
enables to estimate and compare non-take-up risks of paperless administrative procedures for
particular territories. Its various dimensions include the relationship that individuals have with digital
technologies and their uses in specific social situations and biographical events that expose certain
population sections to new and/or recurring digital demands. Together these dimensions estimate the
weight and number of people not using e-administrative rights. Thus, a composite indicator to assess
and compare digital transformation processes, as particular expressions of relational spaces, may be
certainly also of relevance for rural areas.

Cohesion and Wellbeing, as last residential component, joins two popular, but
not easy to define or delineate policy notions. EU’s social cohesion survey’s covers issues as social
exclusion, social tension, interpersonal trust, participation in society, sense of community, (un-) safety
feelings and voluntary community engagement. The wellbeing notion aims to go beyond the various
limitations of GDP doctrines. Emerging wellbeing assessment methods emphasize its multi-
dimensionality. The wellbeing ‘here and now’ dimension encompasses topics as subjective wellbeing,
household income, employment, educational level, health, safety, access to nature, housing and public
service provision. The ‘wellbeing from elsewhere’ dimension enables us to take rural-urban synergy
prospects explicitly into account, whereas the ‘wellbeing later’ dimension allows to concentrate at the
implications of current behaviour for future generations. Especially in their togetherness these three
broader wellbeing dimensions give an impression of the complexity of accompanying data
requirements. The Compass makes explicit references to community-based wellbeing as a potential
distinctive feature of rural’'s residential functionality. Its interwovenness with other wellbeing
dimensions requires cross-referencing with all other Compass functionalities and their specific
components.

d Compass functionality concentrates on the rural as productive space. It addresses its traditional role
provider, it allows to notice that this role now a days might be of different importance for rural
ies and rural foodscapes might differ fundamentally, with respect to production orientations and other

topics as rural land ownership, labour and employment characteristics, incorporation in and dependencies on
global food chains, etc.

It furthe

r allows to recognize the significance of diversifying rural economies and the growing importance,

similar to urban dynamics of service sectors in rural economies. Other productivity functionality components
focus on rural’s overall economic performances and innovation characteristics. Again, it is through their
interrelations with other functionalities and their components that these are thought to become meaningful.
For instance, potential relevance of non-monetary rural economic activity can’t without detailed insights in
rural’s residential functionality characteristics and dynamics.
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Figure 4: Compass Quadrant with Productive Functionality Components
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. . this component addresses rural employment characteristics, including

differentiating topics as seasonality and temporality, lower versus higher skilled jobs, job availability
per active person, self-employment rates and dependencies, significance of teleworking,
unemployment rates across age-categories, gender and ethnicity aspects, labour migrant
dependencies, labour quality aspects, etc. Cross-referencing may reveal, for instance, that especially
rural areas dominated by agro-industrial activity or leisure and recreational activity face rural
employment and labour conditions concerns. Or, more positively formulated, that cultural
attractiveness may induce positive social phenomena as rural newcomers moving for quality of life
reasons to rural areas and in that way contributing, directly or indirectly, to the creation of new rural
jobs. Member states as the Netherlands, for instance, know more and more so-called ‘Future Farmers’,
newcomers without agricultural backgrounds that initiate small-scale farming activities, often based on
direct and close relationships with rural and urban consumers and multifunctional land resource use.
Other relevant aspects of this labour & employment component comprise topics as share of population
working in own community, role and significance of the informal economy, possible mismatches
between rural vacancies and available skills (e.g. rural upskill requirements), the growing significance
of remote working and the importance of remittances in rural livelihood strategies. All aspects that may
be partly directly covered by this component, but may also reveal themselves especially through cross-
referencing with other components such as Commuting and Migration and Social Cohesion and
Wellbeing.

. : The Resource Use and Ownership component of rural’s productive
functionality enables to focus on the presence of food and non-food crops, forestry, fishery, biomass
and other expressions of productive rural resource use. Hyperlink references point at a broad array of
indicators to characterize rural land resources in these terms. Their accuracy may vary across scale,
notwithstanding a growing amount of fine-grid analysis opportunities. But even a fine-grained
characterisation of rural land resources may give a poor impression of overall rural productive features
unless considered in interaction with other, less or non- land-dependent economic activity as explored
and characterized through other productive functionality components. Component references to
ownership allow to interlink with societal phenomena as more or less concentrated rural land
ownership. A concentration of rural land ownership in the hands of view may be especially, although
certainly not exclusively, witnessed in eastern, and southern MS, including expressions of land
grabbing. Again, insights in their place-specific social-economic and environmental outcomes and
implications assumes cross-referencing with other Compass functionalities and components.
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. . The Foodscapes component enables to incorporate a broad spectrum of food systemic
actors, features and dynamics. Scale and intensity of food production, associated input dependencies
(e.g energy, chemicals, fertilizers, fodder from elsewhere, etc.), food chain characteristics (e.g. export
dependencies, alternative food networks, role and relevance of food quality labels), food related health
problems, consumer behaviour, all are aspects of contemporary differentiating foodscapes that may
affect the rural and rurality in specific ways. Initiatives as the Food System Index (see hyperlink) start
to synthesize to summarize this multi-faceted nature by joining info on food production, -trade, -
consumption, -accessibility, -affordability and public health. A foodscape lens may be further
‘territorialized’ with the help of indicators that address the presence (or absence) of other gainful
activities at farm-level. Cross-referencing allows to identify place-specific synergistic effects or,
conversely, potential trade-offs of overall foodscape characteristics with other Compass components
such as Amenities, Cultural Attractiveness and Heritage, Social Cohesion & Wellbeing and Creative
Tourism.

. . The Diversified Economies component takes societal significance of
increasingly diversifying rural economies on board. It challenges stereotyping of rural economic
activities and builds on scholarly and statistical efforts to cluster and compare rural economic dynamics
across various economic sectors as, for instance, elaborated by European ESPON network and
applied within EU’s Long-Tern Vision for Rural Areas. Comprehensive insights in diversifying rural
economies may be further related to the production and distribution of added value and rural capacity
to valorise endogenous resources. Again, cross-referencing, in this case with special attention for
environmental and recreational components, may identify potential synergies and trade-offs with other
rural functionalities.

. : The Economic Performances component assesses and compares the rural
in relation to (supra-) national, regional or urban economic performances. As such it can build on
prevailing GDP-led data-sourcing, including EU-based comparative analysis of rural economic
performances in relation to urban proximity or centrality versus rural peripherality features. The
Compass aims to go beyond the limitations of urban proximity versus rural peripherality approaches
by taken a much broader spectrum of potential drivers of differentiating rural economic performances
into account, including their interwovenness and components with more indirect economic impacts,
such as Commuting & Migration and Cultural attractiveness & Heritage, to mention just a few.
Moreover, the Compass may extend meaningful cross-referencing to emerging policy topics as low-,
no- or post-growth scenarios.

o : The Technological and Social Innovation component enables to
focus on rural innovation features. Hence, it involves various topics as business-led, sector-led, chain-
led and cross-sectoral innovation. All representing meaningful innovation expressions, all of relevance
for EU’s smart growth ambitions and all with their particular balances between technological versus
social Innovation orientations. Innovation literature associates technological innovation often with triple
Helix features (i.e. close collaboration between public-private and research partners), whereas social
innovation is often associated with quadruple Helix approaches, characterized by more prominent and
explicit roles for direct and active citizen-engagement. It recognizes that rural stakeholder
participation, representation and inclusion in innovation networks may differ significantly in terms of
cross-sectoral collaboration. Other Compass components may provide proxies for territorial ability to
(re-) integrate and (re-) balance functionalities as promising innovation trajectories. Their multi-spatial
understanding acknowledges the significance of trans local innovation networks that may interlink
peripheral rural areas with distant urban centres and in that way confirm the relevance of cognitive
proximity.
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Compass functionality focusses on the rural in its role of stocks and spaces of natural capital and eco-

system services. It highlights that urban futures assume and depend on rural delivery of natural capital assets and
provisioning of different types of eco-system services. Other environmental functionality components concentrate

on rural

land- and resource use features. Together the components allow to characterize rural environmental

performances from multiple perspectives, with eye for their interaction with and dependencies on other functionalities
and with Climate Change Effects and Circular Resource Use as increasingly key aspects of rural futures.
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Figure 5: Compass Quadrant with Environmental Functionality Components
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: The Natural Capital stocks environmental functionality component concentrates
on the rural as the source of location of stocks of natural capital assets and eco-system services (see
also below). It acknowledges and addresses rural diversity in terms of available natural assets and
the biophysical flows from those assets. National Capital Indicator Framework (NCIF) provides a large
number of relevant indicators based on a holistic assessment. The same NCIF aligns with the asset
categories of the System of Environmental Economic Accounting (SEEA), and the Common
International Classification of Ecosystem Services (CICES): a method for classifying ecosystem
services.

. The agri-environmental performances component is based on
indicators as elaborated for the purpose of CAP monitoring and evaluation. Its principle objective is to
provide insights to human-nature interactions, to be further specified through cross-referencing with
other environmental functionality components such as Circularity and Regional Ecosystem Services.
As a whole these components characterize the place specific outcomes, opportunities and limitations
of agricultural activity in relation to societal ecosystem service concerns that go beyond food
provisioning. In that way cross-referencing may also point at the significance of rural land use choices
and rural as well as urban spatial planning strategies (see below).

: The Circular Resource Use component characterizes natural resource use of
rural areas with a spatial-temporal focus. It addresses the need for adaptation of rural resource use
for sustainability purposes, having more (e.g. Refuse) or less (e.g. Recycle) far-reaching societal
implications. Such R-ladder inspired circularity thinking relates to societal concerns of rurality as
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extractive space, landfill space, etc., or, more positively formulated, the rural as localities that may (re-
) valorise waste flows of urban origins, contributing in different ways to bio-economies and/or fostering
sustainable and healthy life-styles. As such Circularity progress might be associated with agro-
ecological (i.e. a focus on social innovation) as well as agro-industrial (i.e. a focus on technological
innovation) circular farming pathways and imaginations. Two contrasting trajectories that reflect
different R-ladder orientations (see Annex 2B for a visual impression of the R10 framework), priorities,
expectations and scale horizons. Agro-ecological circularity perspectives, for instance, prioritize the
regional scale, whereas agri-industrial perspectives depart from national or supra-national circularity
panoramas. As a component in its infancy, and therefore lacking broadly available and accepted sets
of progress indicators, we propose to concentrate on inventorising which indicators are being explored
that may be relevant for rural circularity characteristics, performances, prospects or barriers. One of
the key challenges concerns the notion of cascading: resource use efficiency based on consecutive
resource circulation that contributes to improved efficiency over the entire material life-cycle.

. . The Climate Change component encompasses well-known rural indicator
topics such as greenhouse gas emissions, drought- and flood risks and carbon sequestration
performances. It may build on emerging Climate Change Dashboards with a broad array of indicators.
At an EU-level the Copernicus Database may provide a good starting point to be complemented with
place-specific climate risks and vulnerability analysis, climate change mitigation and adaptation
progress by different expressions of carbon sequestration or other adaptations that may contribute to
net zero-emissions in relation to soil, water and air. It may be desirable to sub-categorize this
component in Climate Change Effects and Climate Change Adaptation and Mitigation The first
concentrating on pressures and hazards the second and third on possible mitigation and adaptation
orientations and strategies. The latter two may be explored and characterized in multiple ways,
including cross-referencing with other functionalities and components as Resource Use & Ownership,
Foodscapes, Diversified Economies, Social Cohesion & Well-being and Circularity; this may shed
light on differentiating mitigation and adaptation orientations, opportunities, capacities and barriers. It
relates to the need for trend analysis that allows us to connect climate adaptation and mitigation
progress in time with specific rural implications, both in terms of threats and opportunities.

) : Renewable Energy is a more clearly delineated environmental functionality
component which concentrates on rural contributions to progressing towards fossil fuel dependencies
through, for example, solar-, wind-, thermal, hydro- or other renewable energy sources. As proxies for
sustainable natural resource management, this component might be also perceived from a productive
functionality lens. The particular nature, frequency, scale, as well as organisational aspects of
renewable energy sourcing (e.g. public-, private- or community-led) provide multiple entrances for
meaningful indicator development. Cross-referencing with other components as Foodscapes, Social
Cohesion & Wellbeing, and Rural Amenities allows to identify their wider rural social-economic and
social-cultural impacts.

. . The Eco-system services profile component concentrates on
rural delivery of ecosystem services. The distribution of ES may have different spatial characteristics.
ES scholars make a distinction between service providing areas (SPA) and service benefiting areas
(SBA) with following categories: ‘in situ’ (SPA and SBE are identical, ‘omni directional’ (SBA extends
SPA without directional bias), ‘slope dependent’ (SPA lies downslope due to gravitational processes
as for instance present in water systems) and ‘directional’ (SBA are located behind SPA without slope
dependencies)”. Insights to such spatialities of ES address numerous data-sourcing topics.

4 See e.g. Antognelli, S.; Vizzari, M.; Schulp, C.J.E. Integrating Ecosystem and Urban Services in Policy-Making at the
Local Scale: The SOFA Framework. Sustainability 2018, 10, 1017. https://doi.org/10.3390/su10041017

GRANULAR has received funding from the European Union’s Horizon Europe Research and Innovation Programme under Grant
Agreement No. 101061068. UK participants in the GRANULAR project are supported by UKRI- Grant numbers 10039965 (James | 15

Hutton Institute) and 10041831 (University of Southampton). Views and opinions expressed are however those of the author(s) only
Coddunded by and do not necessarily reflect those of the European Union or the European Research Executive Agency (REA). Neither the European
the Eurogsan Linkon Union nor the granting authority can be held responsible for them.



e
s

»

GRANULAR

For example, these relate to scholarly debate on the pros and cons of differentiating ESS delivery
profiles and strategies as part of rural and urban spatial planning choices and policy debate around
the pros and cons of integrated versus segregated, multifunctional versus monofunctional and land
sparing versus land sharing strategies. Such choices will impact on wider regional rural-urban
interdependencies. Agro-industrial pathways based on function segregation and landsparing
preferences, for instance, often go along with a loss of rural ability to provide other, sometimes
characterized as ‘non-importable’ ESS as landscape values. Similarly, also urban spatial planning
may affect regional ESS profiles. Urban planners, for instance, might seek to internalize ESS as part
of their Green Cities and Climate Change adaptation ambitions. Or, conversely, opt for spatial planning
that externalizes ESS to rural areas as part of sustainability ideas that start from Compact Cities
concepts and associated societal benefits. In sum, rural-urban spatial planning choices, especially in
peri-urban areas, might have major impacts on rural’s environmental functionality. High resolution data
analysis of both rural and urban land use dynamics, also through cross-referencing with other
Compass functionalities, will enable the identification of place-specific contributions to rural wellbeing,
rural distinctiveness or, conversely, rural fragmentation or rural marginalization. Emerging insights in
ES preferences of urban and rural dwellers are also of significance for this Compass component. Note
further that ES categories as ‘provisioning services’ (with productive functionality) and ‘cultural
services’ (with recreational functionality) are by definition multifunctional ES categories and therefore
intrinsically related to other Compass functionalities.

This fourth Compass functionality explores leisure and recreation related as a specific field of rural spatial
activity and representation. Its inclusion as a separate functionality enables to address the relevance of rural’s
socio-cultural features and dynamics in various ways. In their togetherness these features and dynamics aim

to shed

light on rural's the social-cultural component of rural resilience in relation to megatrends as

globalization and digitalization, as both may undermine as well as strengthen the reproduction, transformation
and valorisation of rurality and rural distinctiveness.

Codunded by
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Figure 6: Quadrant With Recreational Functionality Components
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. : Compass attention to rural recreational functionality acknowledges the relevance of place-
specific rural amenities. The OECD distinguishes between the following types of rural amenities: i)
almost intact nature,, ii) human-nature interaction, and ii) man-made. It uses the following amenity
classification: i) native forest, high mountains, desert wilderness; ii) farming landscapes, traditional
ways of fishing, forest management for game and hiking; iii) historical monuments or artefacts,
traditional crafts, village festivals, etc. Together, such indicator elaboration offers opportunities that
may overlap with other recreational functionality components as introduced below. However, we
propose to include rural amenities as a distinctive component of the Compass as it enables to
characterize rural’s recreational functionality in relation to other functionalities. Sometimes, such
interrelations might be dominated by the natural or environmental functionality of rural areas. In other
settings, productive and residential functions might be key conditions for leisure and recreational
activity, as may be substantiated through cross-referencing with other Compass components.

. : The Infrastructures component concentrates on the specificity, density and quality of
rural recreational and tourism infrastructure. It encompasses indicators for rural leisure and
recreational activity such as walking, swimming, cycling, boating, sailing and fishing, as well as
different types of overnight facilities (campsites, hotel beds, B&Bs, etc.). Insights to such infrastructural
features give an indication of the socio-economic significance of rural tourism and leisure, as well as
their accompanying rural-urban flows in terms of distance, proximity, cultural backgrounds, age
categories, lifestyle preferences, etc. Meaningful socio-economic cross-referencing may be related to
other functional components such as Basic Service delivery, Diversified Economies and Social
Cohesion & Wellbeing. Cross-referencing with components such as Circularity, Renewable Energy
and Natural Capital Stocks, could make a start with assessing associated environmental impacts.
Given rather limited EU-level data availability, this Compass component seems to depend strongly on
data sourcing at lower scales.

. : The Cultural Attractiveness and Heritage component follows a
regional cultural capital assets approach. It includes regional (e.g. architectural-, military-, industrial)
expressions of cultural heritage that may attract tourism and leisure seekers to rural areas. This field
points to the key role of wider regional cultural attractiveness and the significance of rural-urban
synergy manifestations by means of globalizing tourism and leisure flows, e.g. reflected by popular
Italian, French or Spanish tourist destinations. It deepens our insights into the backgrounds and drivers
of co-evolving rural functionalities, as the role of cultural attractiveness goes beyond rural’s
recreational and leisure function and may manifest itself also through other Compass components as
Social Cohesion and Wellbeing, Commuting and Migration and Diversified Economies All may be
considered as proxies for cultural attractiveness, although perhaps still without widely shared and
accepted sets of indicators.

. : The Creative Tourism component concentrates on the growing significance of the
creative sector and its relationship to rural’s recreational functionality. Rural creative tourism scholars
underline that contemporary tourists show a growing desire to connect with the communities they visit.
Unlike traditional cultural tourism, creative tourism provides visitors with learning experiences through
immersion in rural communities. In that way creative tourism would fundamentally differ from, for
example, previous Cultural Attractiveness & Heritage component. While the latter is primarily about
built heritage, museums, monuments, landscapes, etc., creative tourism concentrates more on image,
lifestyles, atmosphere, narratives, and media as other key aspects of territorial branding strategies. As
argued, It provides alternative opportunities to create economic advantages, foster innovation and
differentiate from other, at first sight, similar tourist destinations.
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A focus on active value creation makes creative tourists co-producers of experiences that may be
personalized in different terms such as cultural capital, knowledge, skills, emotions, tastes, etc. Rural
environments may know local artisans and craftsmen that produce traditional items whose utility might
have been increasingly lost from urban activities or replaced by industrial production items; they may
offer tourists hands-on cultural experiences as active participants in the host community’s cultures.
Such a focus on cultural (proximity) relations us sheds further light on increasingly fluid rural-urban
relations. Their exploration requires quantitative and qualitative data-sourcing, to be facilitated by
cross-referencing with other recreational components and other rural functionality components (e.qg.
Foodscapes, Diversifying Economies, Eco-system Services delivery, etc.).

: The Seasonality and Multi-locality component introduces a spatial temporal
lens on rural leisure and tourism activities. It addresses topics as the place-specific impacts of
seasonal fluctuations in rural leisure and tourism flows, the concentration of second homes in rural
settings and the expansion of multi-locality lifestyles. As proxies for increasingly fluid spatial-temporal
rural-urban relations, their place-specific impacts assume insights into their interaction with other rural
functionalities. In rural settings with distinctive and typical food cultures, for instance, the temporality
of recreational and leisure flows might support foodscapes that remain positively interwoven with wider
ESS delivery and the preservation of typical rural amenities.

Yet, same societal phenomena might also create problems in relation to rural service delivery, rural
labour certainty and quality aspects and overall rural social cohesion and well-being performances
due to tensions between (more) permanent and (more) temporal rural dwellers. Especially through
combining relative (i.e. rural-urban flows) and relational (i.e. cultural proximity) understandings of
contemporary rural, this component enables to deepen insights into the varying impacts of rural’s
recreational functions and their interaction with other functionalities. Note further that multi-locality may
express itself also in residential patterns through seasonal employment and growing opportunities for
working from home or life-style choices. It makes multi-locality indeed a rural phenomenon that may
affect different functionalities.
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5. Conclusions

We will finish this report by returning to GRANULAR’s multi-spatial understanding of contemporary rural
dynamics. The overall set of components comprises multiple boundary orientations, which are tentatively
summarized in Table 2, as components might sometimes be approached from different spatial lenses. Rural
foodscapes, for instance, may be looked upon from absolute (e.g. land use characteristics), relative (e.g. food
chain dynamics), relational (e.g. food cultures) and circular (e.g. temporal natural resource use characteristics)
orientations.

Conversely, other components by definition assume a bounded (absolute) spatial approach, such as natural
capital stocks, demographic trends, etc. Others primarily represent non-spatial relational rural lenses, such as
Digital Infrastructure (i.e. virtual proximity), Cultural Attractiveness & Heritage, Tourism and Creative Sector
(i.e. Cultural Proximity) and Technological and Social Innovation (i.e. Cognitive proximity).

Table 2: Compass components as part of GRANULAR’s multi-spatial theorizing

Representation in the prototype
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Additionally to its various and complementary boundary setting orientations, the Compass further incorporates
insights from Halfacree’s ‘totality of rural space triangle’ (see D2.1). Latter’'s eye for the material aspects of
rural spatial production is especially represented by its set of productive functionality components, as a socio-
economic overview of place-specific responses to globalization forces and other macro-level phenomena as
urban hierarchies, centrum-periphery dynamics, economic restructuring and social recomposition tendencies.

The structuring influences of ‘everyday rural lives’, as second structuring element of the (re-) production and
transformation of rural space, appears primarily in the residential functionality. Directly through components
such as Social Cohesion & Community Wellbeing that allow to incorporate topics such as social inclusiveness
and rural wellbeing performances, perceptions and problems. Indirectly, through other components such as
In- and Outmigration, Commuting, and Basic Service Delivery profiles. Hence, all may be perceived as proxy-
indicators for rural life styles' (lack of) distinctiveness and (in-) attractiveness. Potential transformative capacity
of ‘every day rural lives’ may be identified through cross-referencing with components such as Social &
Technological Innovation, Climate Change Effects and Eco-system Services delivery profiles. The first enables
to associate transformative capacity with the presence (or absence) of cross-sectoral and place-based
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cooperation and collaboration and specific innovation trajectories. The other two with sustainable resource use
progress as another critical indication for rural’s transformative capacity

Finally, the Compass allows to take the significance of formal spatial representations, such as Halfacree’s third
key structuring element of rural spatial architectures, explicitly on board. It does so by recognizing that
concepts such as social justice, spatial justice, and climate justice might have formal representations that align
differently and, consequently, vary in their support for the other two distinct structuring elements of rural spatial
architectures. The same goes for rural resilience. Also this notion may know internal conflicts between the
three structuring elements. For instance, current farmers upheaval in various parts of Europe points and
discrepancies between its formal representation by policy makers and every day rural life experiences of
concerned farmers.

Overall this theoretical foundation in multi-spatiality and multifunctionality will have to prove its potential to
guide and ‘enlighten’ through further tests, checks and validation. Key questions as whether, where and when
the Compass indeed becomes a helpful tool need to be further explored and scrutinized. As always, the proof
of the pudding will be in its eating.

These further checks and tests are part of GRANULAR’s wider objectives and aspirations. In relation to
concrete WPs objectives, these may be summarized as follows:

= WP3: Orientation for rural data-sourcing, data-mining and data-gap identification to improve and
deepen available insights in rural dynamics;

=  WHP4: Incorporation opportunities into EU-level rural classification schemes;

= WP5: Application and translation into a rural proofing dashboard, rural proofing methodologies and
multi-level rural governance recommendations;

=  WHP6: Facilitation, substantiation and learning tool for Living Labs and Replication Labs in relation to
their specific stakeholder concerns, agendas, support needs and rural spatial architectures.

=  WHP7: Dissemination, sharing and discussion as analytical and learning tool for better understandings
of contemporary rural diversity tendencies, drivers and outcomes.
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Annex 1: Background information on Compass Components

. The State of Housing in Europe in 2021:
https://www.stateofhousing.eu/The_State _of Housing in_the EU 2021.pdf

. Eurostat Housing Price Statistics: https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Housing_price_statistics - house price index

. Development of Smart Rural Village Indicators in Line With Industry 4.0
https://ieeexplore.ieee.org/document/9169887

. Multi-locality as underestimated rural phenomenon:
https://www.tandfonline.com/doi/full/10.1080/21681376.2021.2025417

. Multi-local living in the Global North and the Global South:
https://www.researchgate.net/profile/Cedric-Duchene-
Lacroix/publication/301636594 Multilocal_living_in_the Global South_and the Global North Differen

ces Convergences and Universality of an Underestimated Phenomenon/links/571f3d4808aefa6488

99b1e6/Multilocal-living-in-the-Global-South-and-the-Global-North-Differences-Convergences-and-
Universality-of-an-Underestimated-Phenomenon. pdf

o The life-style of the new generation as an indicator of a multi-local every life:
https://www.tandfonline.com/doi/full/10.1080/23800127.2017.1322778

o The logic of multi-local living arrangements:
https://onlinelibrary.wiley.com/doi/full/10.1111/tesq.12159

. New forms of multi-local working in the Helsinki Region:
https://www.tandfonline.com/doi/full/10.1080/09654313.2018.1504896

o Far away and yet so close: urban—rural linkages in the context of multilocal work arrangements
https://www.tandfonline.com/doi/full/10.1080/21681376.2022.2042370

o Multi-locality Arrangements in German Statistics:
https://onlinelibrary.wiley.com/doi/full/10.1111/tesg.12160

e EUROSTAT regional demographic data:
https://ec.europa.eu/eurostat/web/rural-development/data
¢ Insights from demography: a long-term vision for rural areas:
https://population-europe.eu/files/documents/pb27 _development of rural _areas web_0.pdf
e What depopulation means for Europe:
https://www.europeangeneration.eu/single-post/what-depopulation-means-for-europe
e ESPON report on shrinking rural regions:
https://www.espon.eu/sites/default/files/attachments/ESPON%20Policy%20Brief%200n%20Shrinking%20Rur
al%20Regions.pdf
¢ UN- Population Indicators:
https://www.un.org/en/development/desa/population/publications/pdf/policy/WPP2013/Chapters/f _Definitions
%200f%20Population%20Indicators.pdf
¢ Rethinking the OECD’s New Rural Demography:
https://www.ncl.ac.uk/media/wwwnclacuk/centreforruraleconomy/files/discussion-paper-26.pdf
¢ Policies for depopulation and service delivery in rural regions: hitps://www.oecd.org/regional/rural-
development/rural-service-delivery.htm
e IMPACT OF DEMOCRATIC CHANGE IN EUROPE:
https://rural-interfaces.eu/news-or-events/impact-of-demographic-change-in-europe/
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e MANAGING POPULATION DECLINE IN EUROPE'S URBAN AND RURAL AREAS:
https://www.neimed.nl/nl/managing-population-decline-europes-urban-and-rural-areas

e The Impacts of Population Change on Rural Society and Economy:
https://www.routledgehandbooks.com/doi/10.4324/9781315753041.ch7

o Research on rural ageing: Where have we got to and where are we going in Europe?:
https://www.sciencedirect.com/science/article/pii/S0743016712000101

e European Rural Demographic Strategies: Foreshadowing Post-Lisbon Rural Development Policy?
https://www.mdpi.com/2673-4060/3/4/53

e An alternative policy approach to rural development in regions facing population decline:
https://www.tandfonline.com/doi/full/10.1080/09654313.2017.1361596

e Main place of work and commuting time — statistics: https://ec.europa.eu/eurostat/statistics-
explained/index.php?titte=Main_place_of work and commuting_time_-_statistics

e Trends in commuting time of European workers: A cross-country analysis
https://www.sciencedirect.com/science/article/pii/S0967070X21003693

¢ Rural commuting: Its relevance to rural and urban labour markets
.https://citeseerx.ist.psu.edu/document?repid=repl&type=pdf&doi=d71f920dcc8768a021ffbeale2de949
5340eca35

e Commuting and the Rural-Urban Hierarchy:
https://www.sciencedirect.com/science/article/pii/074301679190009H

e Commuting and Wellbeing: A critical overview of the Literature:
https://www.tandfonline.com/doi/full/10.1080/01441647.2019.1649317

¢ When and How does Commuting to Cities influence rural employment growth?
https://papers.ssrn.com/sol3/papers.cfm?abstract id=3031041

e The effects of commuting on individuals and communities: A brief overview of the literature:
https://www.umdsmartgrowth.org/wp-content/uploads/2022/02/Lit-Review-For-Website. pdf

e The Migration-Commuting Nexus in Rural England. A Longitudinal Analysis:
https://www.sciencedirect.com/science/article/pii/S0743016715300048

o Workplace choice, commuting costs, and wage taxation in urban and adjacent rural regions:
https://link.springer.com/article/10.1007/s00168-020-01003-4

o “We're in this all together”: community impacts of long-distance labour commuting:
https://www.tandfonline.com/doi/full/10.1080/10371656.2015.1060717

e Economic linkages between urban and rural regions — what'’s in it for the rural?:
https://www.tandfonline.com/doi/full/10.1080/00343404.2017.1339868

¢ Commuting and self-employment in Western Europe:
https://www.sciencedirect.com/science/article/pii/S0966692320303823

¢ Women and migration in rural Europe, labour markets, representations and policies:
https://books.google.nl/books?hl=en&Ir=&id=s7LtCWAAQBAJ&oi=fnd&pg=PP1&dg=rural+commuting+in
+Europe&ots=E1XCYgVTJq&sig=HII6ML1BQ6bWUIH4zTIuFdduTyk#v=onepage&g=rural%20commutin
0%20in%20Europe&f=false

e EU report Migration in Rural Areas:
https://ec.europa.eu/migrant-integration/library-document/migration-eu-rural-areas_en

¢ UN Report on Global Migration Indicators:
https://publications.iom.int/books/global-migration-indicators-2021

e Roles of Local and Newcomer Entrepreneurs in Rural Development: A Comparative Meta-analytic Study
https://www.tandfonline.com/doi/full/10.1080/00343401003792500
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e Selective belonging: how rural newcomer families with children become stayers
https://onlinelibrary.wiley.com/doi/full/10.1002/psp.2137

e Where to Return to? Rural-urban Interlinkages in Times of Internal and International Labour Migration:
https://dspace.auca.ka/xmlui/bitstream/handle/123456789/478/SRC_Kyrgyzstan%20today eng.pdf?seq
uence=1#page=108

e Rural Newcomers, New Entrants in Farming and Successors in Farming
https://enrd.ec.europa.eu/evaluation/knowledge-bank/comparative-analysis-rural-newcomers-new-
entrants-farming-and-successors_en

e Sending Money Home: European flows and markets:
https://www.ifad.org/documents/38714170/40187194/money_europe.pdf/b0003fbb-bb10-4f3c-90c7-
f12fdc3c450b

e The Volume and Geography of Remittances from the EU:
https://www.researchgate.net/publication/238078162 The Volume and Geography of Remittances_fr
om_the EU

e Migrant seasonal workers in the European agricultural sector:
https://www.europarl.europa.eu/thinktank/en/document/EPRS BRI(2021)689347

e World bank Rural Accessibility mapping: https://www.worldbank.org/en/data/statistical-capacity-
building/data-innovation-fund/Rural-accessibility-mapping

¢ Rural Accessibility in Rural Regions (Routledge):
https://www.routledge.com/Rural-Accessibility-in-European-Regions/Brovarone-Cotella-
Staricco/p/book/9780367539245

¢ Improving rural accessibility by locating multimodal mobility hubs:
https://www.sciencedirect.com/science/article/pii/S0966692321001642

e UK Rural Accessibility Guidance for Statistics:

e https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/37213
9/accessibility-statistics-guidance.pdf

e Needs Related to Transportation in Rural Areas:
https://www.ruralhealthinfo.org/toolkits/transportation/1/needs-in-rural

o Feasibility of New Public Transport Services in European Rural Areas:
https://iopscience.iop.org/article/10.1088/1757-899X/661/1/012148/meta

¢ Defining ‘Success’ of Local Citizens’ Initiatives in Maintaining Public Services in Rural Areas: A
Professional's Perspective: https://onlinelibrary.wiley.com/doi/full/10.1111/soru.12173

e Facilitating co-production in public services: Empirical evidence from a co-design experience with family
caregivers living in a remote and rural area:
https://journals.sagepub.com/doi/full/10.1177/0951484820971452

e Rural Public Services: International Comparisons:
https://books.google.nl/books?hl=en&Ir=&id=25SpDWAAQBAJ&0i=fnd&pg=PT14&dg=rural+public+servi
ces+intEurope&ots=IzKis5zP05&sig=3iQIrmcD_fndRFpUluo5phZzF20#v=onepage&qg=rural%20public%
20services%20in%20Europe&f=false

e Social Entrepreneurship and innovation in rural Europe:
https://books.google.nl/books?hl=en&Ir=&id=5HCdDWAAQBAJ&oi=fnd&pg=PT9&dqg=rural+public+servic
estin+tEurope&ots=PmEL _Q20Nv&sig=Dgw2bkVIWFN8w3hmSIUhV2L 3wFo#v=onepage&g=rural%20p
ublic%20services%20in%20Europe&i=false
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e Digital society statistics at regional level: hiips://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Digital_society statistics_at_regional_level

e (G20 Toolkit for measuring the digital economy: https://www.oecd.org/g20/summits/buenos-aires/G20-
Toolkit-for-measuring-digital-economy.pdf

e The Digital Economy and Society Index (DESI):
https://digital-strateqy.ec.europa.eu/en/policies/desi

e Connectivity: key to revitalising rural areas:https://digital-strategy.ec.europa.eu/en/news/connectivity-key-
revitalising-rural-areas

e Digital transformation in agriculture and rural areas:
https://research-and-innovation.ec.europa.eu/research-area/agriculture-forestry-and-rural-areas/digital-
transformation-agriculture-and-rural-areas_en

e Smart villages, revitalizing rural services:
https://enrd.ec.europa.eu/sites/default/files/enrd publications/publi-enrd-rr-26-2018-en.pdf

¢ Digital and Social Innovation in Rural Services:
https://enrd.ec.europa.eu/sites/default/files/enrd publications/publi-eafrd-brochure-07-en_2018-0.pdf

e Is Europe prepared to go digital? making the case for developing digital capacity: An exploratory analysis
of Eurostat survey data:
https://journals.plos.org/digitalhealth/article?id=10.1371/journal.pdig.0000013

e Bridging the urban—rural digital divide: https://www.digitaleurope.org/resources/bridging-the-urban-rural-
digital-divide/

e Exploring Rural Digital Hubs and Their Possible Contribution to Communities in Europe:
https://journals.brandonu.ca/jrcd/article/view/1793

e Improving Rural Accessibility: A Multilayer Approach: https://www.mdpi.com/2071-1050/12/7/2876

o Rural Digital Innovation Hubs as a Paradigm for Sustainable Business Models in Europe’s Rural Areas:
https://www.mdpi.com/2071-1050/14/21/14620

e Rural Territories' Digitalization: from Theory to Practice:
https://www.proguest.com/openview/4959d7{34f5782e0107971331fc7b787/1?pq-
origsite=gscholar&chl=2029687

e Social cohesion and wellbeing in Europe:
https://www.eurofound.europa.eu/sites/default/files/ef publication/field_ef document/ef18035en.pdf

e A Critical Review of Community resilience indicators:
https://www.sciencedirect.com/science/article/pii/S1470160X16302588

e Testing indicators of resilience for rural communities:
https://www.tandfonline.com/doi/full/10.1080/10371656.2019.1658285

e Can community interventions change resilience? Fostering perceptions of individual and community
resilience in rural places: https://www.tandfonline.com/doi/full/10.1080/15575330.2018.1563555

e Two sides of the same coin: Business resilience and community resilience:
https://onlinelibrary.wiley.com/doi/full/10.1111/1468-5973.12275

e Metrics for Evaluating and Improving Community Resilience: http://www.iristien.com/wp-
content/uploads/2017/02/Tien-2016-JInfSys _CommunityResilience.pdf

e Urban—Rural Differences in Disaster Resilience:
https://www.tandfonline.com/doi/full/10.1080/24694452.2016.1194740

e |dentifying resilience dimensions and thresholds: evidence from four rural communities in New Zealand:
https://www.tandfonline.com/doi/abs/10.1080/21693293.2018.1545339
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e Modelling, Measuring, and Visualising Community Resilience: A Systematic Review:
https://www.mdpi.com/2071-1050/12/19/7896

e A community resilience index for Norway: An adaptation of the Baseline Resilience Indicators for
Communities (BRIC): htips://www.sciencedirect.com/science/article/pii/S2212420918312032

e A critical review of selected tools for assessing community resilience:
https://www.sciencedirect.com/science/article/pii/S1470160X16302588

e A Reflective Thrive-Oriented Community Resilience Scale:
https://onlinelibrary.wiley.com/doi/full/10.1002/ajcp.12416

e A Comparative Study of the Resilience of Urban and Rural Areas under Climate Change:
https://www.mdpi.com/1660-4601/19/15/8911

e Operationalising a framework for understanding community resilience in Europe:
https://link.springer.com/article/10.1007/s10113-018-1390-y

e Computational models of community resilience: https://link.springer.com/article/10.1007/s11069-021-
05118-5

e Translating community resilience theory into practice: A deliberative Delphi approach:
https://onlinelibrary.wiley.com/doi/full/10.1111/soru.12397

e OECD Report on Rural Wellbeing: https://www.oecd.org/cfe/rural-well-being-d25cef80-en.htm

e Compendium of Wellbeing Indicators: https://www.oecd.org/sdd/47917288.pdf

e Mapping socioeconomic well-being across EU regions:
https://www.emerald.com/insight/content/doi/10.1108/IJSE-09-2014-0178/full/html

e Fifty Years After the Social Indicators Movement: Has the Promise Been Fulfilled?
https://link.springer.com/article/10.1007/s11205-017-1571-y

e Changes in Subjective Well-Being Over Time: Economic and Social Resources do Matter:
https://link.springer.com/article/10.1007/s10902-021-00473-3

e Destination competitiveness and resident well-being:
https://www.sciencedirect.com/science/article/pii/S2211973622000617

e A Multicriteria Approach for Well-Being Assessment in Rural Areas:
https://link.springer.com/article/10.1007/s11205-018-1978-0

¢ A Multidimensional Approach to Competitiveness, Innovation and Well-Being in the EU Using Canonical
Correlation Analysis: https://www.researchgate.net/profile/Jani-Kinnunen-
2/publication/347984454 A_Multidimensional Approach_to _Competitiveness_Innovation_and Well-
Being_in_the EU_Using_Canonical_Correlation_Analysis/links/5fedbdb0a6fdccdcb81b73b6/A-
Multidimensional-Approach-to-Competitiveness-Innovation-and-Well-Being-in-the-EU-Using-Canonical-
Correlation-Analysis.pdf

e Understanding subjective wellbeing:
https://books.google.nl/books?hl=en&Ir=&id=MG58DwWAAQBAJ&oi=fnd&pg=PA163&dg=Eurostat+wellbe
ing+indicators&ots=703u7pv5D6&sig=uxTASPeNFXERKItef1W10sxn0sQ#v=onepage&q=Eurostat%20w
ellbeing%20indicators&f=false

e Measuring Well-being and Sustainability in the Netherlands: https://www.researchgate.net/profile/Edwin-
Horlings/publication/335107460 Measuring_Well-
being and Sustainability in _the Netherlands the first Monitor of Well-
being/links/5d506b7092851cd046b4c711/Measuring-Well-being-and-Sustainability-in-the-Netherlands-
the-first-Monitor-of-Well-being.pdf

e Rural planning? An integrated dynamic model for assessing quality of life at a local scale:
https://www.sciencedirect.com/science/article/pii/S0264837721004658

e Rural Areas and Well-Being in EU Countries + UK: A Taxonomy and a Cluster Analysis:
https://www.mdpi.com/2071-1050/14/22/15213
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Labour Market Statistics of the EU: htips://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Labour_market flow_statistics_in_the_ EU#Quarterly changes

EESC report on the labour market of rural areas: https://www.eesc.europa.eu/en/agenda/our-
events/events/labour-market-rural-areas

International Labour Migration to Europe’s Rural Regions:
https://library.oapen.org/handle/20.500.12657/42095

Women and Migration in Rural Europe: Labour Markets, Representations and Policies:
https://www.amazon.com/Women-Migration-Rural-Europe-Representations/dp/1137483032

ILO Report rural and urban labour markets: Different Challenges for promoting decent
work:https://www.ilo.org/global/statistics-and-databases/publications/WCMS _757960/lang--en/index.htm
Teleworking in the Countryside:
https://www.taylorfrancis.com/books/mono/10.4324/9781315189697/teleworking-countryside-michael-
antony-clark

More time- and place-independent work: opportunities and obstacles:
https://english.kimnet.nl/publications/documents-research-publications/2014/08/04/more-time--and-place-
independent-work-opportunities-and-obstacles

Multi-locality and place-independence on sustainable rural knowledge economies:
https://www.mdi.fi/fen/the-matti-project-provides-information-on-the-effects-of-multi-locality-and-place-
independence-on-sustainable-rural-knowledge-economies/

Telework ability and the Covid-19 crisis : https://joint-research-centre.ec.europa.eu/system/files/2020-
07/jrc121193.pdf

Teleworking Toolkit: https://www.oecd.org/cfe/leed/teleworking-toolkit.htm

Who is Teleworking and Where from? Exploring the Main Determinants of Telework in Europe:
https://www.mdpi.com/2071-1050/12/21/8797

FAO report on Land Use Statistics and Indicators:
https://www.fao.org/publications/card/en/c/CC0963EN/

Eurostat metadata on land use and land cover:
https://ec.europa.eu/eurostat/cache/metadata/en/lan_esms.htm

Farms and farmland in the European Union — statistics:

https://ec.europa.eu/eurostat/statistics-

explained/index.php?titte=Farms_and_farmland_in_the European_Union_-_statistics

Mapping patterns of agricultural land-use intensity across Europe: hitps://d-nb.info/1113064048/34
European Environment Agency Report on Land Take: https://www.eea.europa.eu/data-and-
maps/indicators/land-take
\assessment#:.~:text=The%20land%20take%20indicator%20addresses,and%20sport%20and%20leisure
%20facilities.

What's driving land take in the EU & which impacts does it have?
https://www.ufz.de/export/data/464/245536  SURFACE OnlineConf 2020-11-16 Inputl lvits.pdf
Towards a roadmap for renewing rural land use in Europe:
https://ieep.eu/uploads/articles/attachments/815a52f3-1f6f-4e47-aa36-
87cf7aed91bb/CAP%20Unchained%20Paper%203%20(IEEP%202021).pdf?v=63779991533

European good practices on land banking: https://policycommons.net/artifacts/2242879/european-good-
practices-on-land-banking/3000984/

Land take in Europe: https://www.eea.europa.eu/data-and-maps/indicators/land-take-3/assessment
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https://ec.europa.eu/eurostat/cache/metadata/en/lan_esms.htm
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https://www.ufz.de/export/data/464/245536_SURFACE_OnlineConf_2020-11-16_Input1_Ivits.pdf
https://ieep.eu/uploads/articles/attachments/815a52f3-1f6f-4e47-aa36-87cf7aed91bb/CAP%20Unchained%20Paper%203%20(IEEP%202021).pdf?v=63779991533
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e Sketching sustainable land use in Europe by 2040: a multi-stakeholder participatory approach to elicit
cross-sectoral visions: https:/link.springer.com/article/10.1007/s10113-018-1297-7

e EU land use futures: modelling food, bioenergy and carbon dynamics:

e https://www.sciencedirect.com/science/article/pii/S2211467X20300985

e Increasing the detail of European land use/cover data by combining heterogeneous data sets:
https://www.tandfonline.com/doi/full/10.1080/17538947.2018.1550119

o How model paradigms affect our representation of future land-use change:
https://esd.copernicus.org/preprints/esd-2020-52/esd-2020-52.pdf

e (Non-) agricultural land and land use for energy and other non-food crops:

e https://ieep.eu/uploads/articles/attachments/056874fb-1laee-4347-9a68-
6a416c964864/Land%20for%20biomass%20event-
%20Main%20Study%20presentation.pdf?v=63774119051

e A Review of Evidence on Land Acquisition Powers and Land Ownership Restrictions in European
Countries: https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-
analysis/2022/12/review-evidence-land-acquisition-powers-land-ownership-restrictions-european-
countries/documents/review-evidence-land-acquisition-powers-land-ownership-restrictions-european-
countries/review-evidence-land-acquisition-powers-land-ownership-restrictions-european-
countries/govscot%3Adocument/review-evidence-land-acquisition-powers-land-ownership-restrictions-
european-countries.pdf

e Land Grabbing in Europe? Socio-Cultural Externalities of Large-Scale Land Acquisitions in East
Germany: https://www.mdpi.com/2073-445X/7/3/98

e Agricultural land market regulations in the EU Member States:
https://eprints.lincoln.ac.uk/id/eprint/47409/7/KIJINA30838ENN.en.pdf

e Exploring a Food System Index for understanding food system transformation processes:
https://edepot.wur.nl/552479

o Performance of the agricultural sector: https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Performance_of the_ agricultural_sector

¢ 16 Sustainability indicators for the food supply chains:
https://www.sciencedirect.com/science/article/pii/B9781845695521500163

e Uses and Benefits of FADN Information in the EU-28:
https://onlinelibrary.wiley.com/doi/full/10.1111/1746-692X.12138

e Sustainability of local and global food chains:

e https://www.mdpi.com/2071-1050/8/8/765

e Sense and Non-Sense of Local-Global Food Chain Comparison:

e https://www.mdpi.com/2071-1050/8/4/319

¢ Sustainable Food Planning
https://books.google.nl/books?hl=en&Ir=&id=cBPTDwWAAQBAJ&oi=fnd&pg=PA7&dg=Wiskerke+Urban+F
00d+&0ts=Z06-
83CK5V&sig=06PXBydVzmGzpXLizU tGXc5UMQ#v=onepage&g=Wiskerke%20Urban%20Food&f=false

e Understanding the Impacts of Food Consumer Choice and Food Policy Outcomes:

e https://onlinelibrary.wiley.com/doi/full/10.1093/aepp/ppx054

e From Short Food Supply Chains to Sustainable Agriculture in Urban Food Systems: Food Democracy as
a Vector of Transition: https://www.mdpi.com/2077-0472/6/4/57

e Urban Food Systems: https://www.taylorfrancis.com/chapters/edit/10.4324/9781315716312-7/urban-food-
systems-johannes-wiskerke
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Integrating Food in Urban Planning

https://books.google.nl/books?hl=en&lr=&id=LC57DWAAQBAJ&oi=fnd&pg=PR5&dg=Urban+Food+Polici

es&ots=N8zH50ysUQ&sig=n8XKRrNzSwIVCcDLF30ZI6Mhudg#v=onepage&g=Urban%20Food%20Polic

ies&f=false

¢ Vertical Farming, the Future of Agriculture? hitps://www.cengn.ca/information-centre/innovation/vertical-
farming-the-future-of-agriculture/

e Supporting food systems transformation: The what, why, who, where and how of mission-oriented
agricultural innovation systems: https://www.sciencedirect.com/science/article/pii/S0308521X20307629

¢ Food Justice, Intersectional Agriculture, and the Triple Food Movement:
https://link.springer.com/chapter/10.1007/978-3-031-19115-2 14

e How do producers imagine consumers? Connecting farm and fork through a cultural repertoire of

consumer sovereignty: https://onlinelibrary.wiley.com/doi/full/10.1111/soru.12401

e ILO report on the diversification of rural economies:
https://www.ilo.org/wcmsp5/groups/public/---ed_dialogue/---
sector/documents/publication/wcms _437176.pdf

o SHERPA report on rural diversification:
https://rural-interfaces.eu/wp-content/uploads/2022/02/Diversification MAP_PP-Fl.pdf

o EPRS Report on rural diversification
https://policycommons.net/artifacts/1333614/farm-diversification-in-the-eu/1938260/

e Rural Diversification in the UK:
https://pdf.euro.savills.co.uk/uk/rural---other/rural-diversification---2021.pdf

e What is SMART rural development:
https://www.sciencedirect.com/science/article/pii/S0743016715300024

e The Covid pandemic and its implications for rural economies:
:/lwww.mdpi.com/2071-1050/12/10/3973

e Poverty and social exclusion in diversified rural contexts:
https://eprints.ncl.ac.uk/file _store/production/257528/27B357EE-DC57-4F8E-9C38-5A55AD2E60EY. pdf

e Labour situation and strategies of farm women in diversified rural areas of Europe:
https://research.wur.nl/en/publications/labour-situation-and-strategies-of-farm-women-in-diversified-rura-2

e European rural entrepreneur and tourism-based diversification: Does national culture matter?
https://onlinelibrary.wiley.com/doi/full/10.1002/jtr.2215

e Specialisation and economies of scale or diversification and economies of scope? Assessing different
agricultural development pathways:
https://www.sciencedirect.com/science/article/pii/S0743016716303059

e Business development and the growth of rural SMEs: https://www.oecd-ilibrary.org/urban-rural-and-
regional-development/business-development-and-the-growth-of-rural-smes _74256611-en

e SMEs: Key drivers of green and inclusive growth: https://www.oecd-ilibrary.org/environment/smes-key-
drivers-of-green-and-inclusive-growth 8a51fcOc-en

e The role of SMEs in rural development: Access of SMEs to finance as a mediator:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0247598

e The Innovativeness and Growth of Rural SMEs During the 1990s:
https://www.tandfonline.com/doi/pdf/10.1080/00343400050006069

e New Rural Business Models: htips://rural-
urban.eu/sites/default/files/Business%20Models%20and%20Labour%20Markets%20C0OP%20Synthesis
%20Report 0.pdf
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Smart Innovations as Accelerators for SMEs in Rural Areas: https://www.shs-
conferences.org/articles/shsconf/abs/2021/01/shsconf_eccw2020 01021/shsconf_eccw2020 _01021.html
DOES RURAL LOCATION MATTER? THE SIGNIFICANCE OF A RURAL SETTING FOR SMALL
BUSINESSES: https://www.worldscientific.com/doi/abs/10.1142/S1084946705000057

Innovation Challenges and Opportunities in European Rural SMEs:
https://repository.mruni.eu/handle/007/15775

Digital futures of small businesses and entrepreneurial opportunity:
https://www.sciencedirect.com/science/article/pii/S0016328721000227

Rural-urban business partnerships—Towards a new trans-territorial logic:
https://journals.sagepub.com/doi/full/10.1177/0269094216686528

Business development and the growth of rural SMEs: https://www.oecd-ilibrary.org/urban-rural-and-
regional-development/business-development-and-the-growth-of-rural-smes 74256611-en

SMEs: Key drivers of green and inclusive growth: hitps://www.oecd-ilibrary.org/environment/smes-key-
drivers-of-green-and-inclusive-growth 8a51fcOc-en

The role of SMEs in rural development: Access of SMEs to finance as mediator:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0247598

The Innovativeness and Growth of Rural SMEs During the 1990s:
https://www.tandfonline.com/doi/pdf/10.1080/00343400050006069

New Rural Business Models: htips://rural-
urban.eu/sites/default/files/Business%20Models%20and%20Labour%20Markets%20COP%20Synthesis
%20Report_0.pdf

Smart Innovations as Accelerators for SMEs in Rural Areas: https://www.shs-
conferences.org/articles/shsconf/abs/2021/01/shsconf_eccw2020 01021/shsconf_eccw2020 01021.html
DOES RURAL LOCATION MATTER? THE SIGNIFICANCE OF A RURAL SETTING FOR SMALL
BUSINESSES: https://www.worldscientific.com/doi/abs/10.1142/S1084946705000057

Innovation Challenges and Opportunities in European Rural SMEs:
https://repository.mruni.eu/handle/007/15775

Digital futures of small businesses and entrepreneurial opportunity:
https://www.sciencedirect.com/science/article/pii/S0016328721000227

Rural-urban business partnerships—Towards a new trans-territorial logic:
https://journals.sagepub.com/doi/full/10.1177/0269094216686528

Selection of economic indicators for sustainable rural development:
http://managementjournal.usamv.ro/pdf/vol.20 3/Art33.pdf

OECD report on the economic performances of remote rural regions: https://www.oecd-
ilibrary.org/content/paper/5kq6z83tw7f4-en

Rural Regions in Europe, a new typology based on regional development potential (RUFUS-report)
https://citeseerx.ist.psu.edu/document?repid=repl&type=pdf&doi=5a999b5dc3c20a9232239c6267bf8705
1c2e603c

The New Rural Economy and macro-scale patterns (Routledge)
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203705001-13/new-rural-economy-macro-
scale-patterns-andrew-copus

Regional disparities in economic resilience in the European Union across the urban—rural divide:
https://www.tandfonline.com/doi/full/10.1080/00343404.2019.1698720

The impact of European Cohesion Policy in urban and rural regions:
https://www.tandfonline.com/doi/full/10.1080/00343404.2016.1179384

Faith no more? The divergence of political trust between urban and rural Europe:
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https://www.sciencedirect.com/science/article/pii/S096262982100086 X

e The geography of European Discontent:
https://www.tandfonline.com/doi/full/10.1080/00343404.2019.1654603

e Rural poverty in the European Union:
https://www.europarl.europa.eu/RegData/etudes/BRIE/2017/599333/EPRS_BRI(2017)599333 EN.pdf

e Explaining the Rural-Urban Poverty Gap in European Countries:
https://onlinelibrary.wiley.com/doi/full/10.1111/soru.12235

e Quality of Life: Is rural Europe being left behind?
https://www.agefriendlyeurope.org/sites/default/files/Eurofound _Rural-Europe.pdf

e The development of an index of rural deprivation: A case study of Norfolk, England:
https://www.sciencedirect.com/science/article/pii/S0277953618305094

e Place-based innovation in Cohesion Policy: meeting and measuring the challenges:
https://www.tandfonline.com/doi/epdf/10.1080/21681376.2016.1150199?needAccess=true&role=button

e Learning and Innovation Networks for Sustainable Agriculture: Processes of Co-evolution, Joint
Reflection and Facilitation: https://www.tandfonline.com/doi/full/10.1080/1389224X.2014.991111

o Knowledge networks and the nature of knowledge relationships of innovative rural SMEs:
https://www.emerald.com/insight/content/doi/10.1108/EJIM-06-2015-0043/full/html

¢ Shedding light on rural innovation: Introducing and applying a comprehensive indicator system:
https://rsaiconnect.onlinelibrary.wiley.com/doi/full/10.1111/rsp3.12167

o Development of Smart Rural Village Indicators in Line With Industry 4.0:

e https://ieeexplore.ieee.org/abstract/document/9169887

e Cross-sector partnerships: Mapping the field and advancing an institutional approach:
https://onlinelibrary.wiley.com/doi/10.1111/ijmr.12283

e Cross-sectoral interactions as drivers of rural-urban synergies: hitps://rural-
urban.eu/sites/default/files/D4.3%20Cross-
Sectoral%20Interactions%20and%20Synergies%20Synthesis%20Report.pdf

e Rural Marginalisation and the Role of Social Innovation; A Turn Towards Nexogenous Development and
Rural Reconnection: https://onlinelibrary.wiley.com/doi/full/10.1111/soru.12119

o Territorial Governance, Networks and Power: Cross-sectoral partnerships in Rural Poland:
https://www.tandfonline.com/doi/epdf/10.1111/geob.12056?needAccess=true&role=button

e Territorial collaboration: a novel way to spread prosperity:
https://www.tandfonline.com/doi/full/10.1080/00343404.2020.1807490

e Social Entrepreneurship and cross-sectoral collaboration in CEE Countries:
https://books.google.nl/books?hl=en&lr=&id=YdCPDwWAAQBAJ&oi=fnd&pg=PA55&dqg=indicators+for+rur
al+cross-sectoral+collaboration&ots=devpelaQva&sig=kGzIllUodMV-
JMON8Zs6T1TjeSH4#v=0onepage&q&f=false

e Cross-border versus cross-sector interconnectivity in Renewable Energy Systems:
https://www.researchgate.net/publication/313867185 Cross-border_versus _cross-
sector_interconnectivity in_Renewable Energy Systems
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e The Natural Capital Indicator Framework (NCIF):
https://www.researchgate.net/publication/346538535_The Natural Capital Indicator Framework NCIF
A _framework of indicators for_national natural capital reporting

e EU’s Natural Capital Accounting:
https://ec.europa.eu/environment/nature/capital_accounting/index_en.htm

¢ Natural Capital Accounting: Overview and Progress in the European Union:
https://ec.europa.eu/environment/nature/capital _accounting/pdf/MAES INCA 2018 report FINAL-
fpub.pdf

¢ Natural Capital Indicators: for defining and measuring change in natural capital:

e https://www.cabdirect.org/cabdirect/FullTextPDF/2021/20210012241.pdf

o EU’s Nature 2000 Dashboard: https://www.eea.europa.eu/data-and-maps/dashboards/natura-2000-
barometer

¢ UN-report on A reconceptualization of natural resource value in the era of climate change
https://www.wider.unu.edu/sites/default/files/Publications/Working-paper/PDF/wp2021-18-measuring-
natural-resource-wealth-era-climate-change.pdf

¢ Enabling a Natural Capital Approach: hitps://seea.un.org/content/enabling-natural-capital-approach

e Getting to Grips with Natural Capital — trap or tool for transformation to sustainability?
https://rgrg.co.uk/getting-to-grips-with-natural-capital-trap-or-tool-for-transformation-to-sustainability

e Natural capital accounting approaches for land-based activities:
https://www.hutton.ac.uk/sites/default/files/files/Approaches%20for%20naturalCapital%20Accounting-
MYNA(1).pdf

e Natural capital accounting for farms: htips://www.thersa.org/globalassets/images/projects/ffcc/nca-for-
farms-eftec-rsa-240619.pdf

e Restoring Natural Capital: hitps://www.commonland.com/wp-
content/uploads/2019/09/RestoringNaturalCapital 25061.pdf

e Linking natural capital, benefits and beneficiaries: The role of participatory mapping and logic chains for
community engagement: https://www.sciencedirect.com/science/article/pii/S1462901122001320

e Accounting for benefits from natural capital: Applying a novel composite indicator framework to the
marine environment: https://www.sciencedirect.com/science/article/pii/S2212041621000668

¢ Health benefits from recreation, natural capital, UK: 2022
https://www.ons.gov.uk/releases/healthbenefitsofrecreationnaturalcapitaluk2022

e Natural Capital and Ecological Ecosystem Services: Methods of Measuring Socio-economic Value of
Nature: https://link.springer.com/referenceworkentry/10.1007/978-3-319-95726-5_44

e The impact of renewable versus non-renewable natural capital on economic growth: https://hal.archives-
ouvertes.fr/hal-03164952/document

e EU’s agri-environmental indicators: https://ec.europa.eu/eurostat/web/agriculture/agri-environmental-
indicators

e Evaluating agri-environmental indicators (AEIs)—Use and limitations of international indicators at national
level:
https://www.sciencedirect.com/science/article/pii/S1470160X05001202

e Construction and Empirical Verification of the Agri-Environmental Index (AEI) as a Tool for Assessing the
Green Performance of Agriculture: https://www.mdpi.com/1996-1073/14/1/45

e Factors underlying farmers’ intentions to perform unsubsidised agri-environmental measures:
https://www.sciencedirect.com/science/article/pii/S0264837716309346
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e Spatial Targeting of Agri-Environmental Measures: Cost-Effectiveness and Distributional Consequences:
https://link.springer.com/article/10.1007/s00267-010-9518-y

e Characterising agri-environmental policies Towards measuring their progress:
https://www.oecd-ilibrary.org/agriculture-and-food/characterising-agri-environmental-policies _41257e3c-
en

e The Agri-environmental footprint index:
http://www.footprint.rdg.ac.uk/afimanual/afi_users _manual_ver 1.pdf

¢ Implementing result-based agri-environmental payments by means of modelling:
https://arxiv.org/ftp/arxiv/papers/1908/1908.08219.pdf

e Agri-environmental Soil Quality Indicator in the European Perspective:
https://core.ac.uk/download/pdf/38622103.pdf

e Civil society actors at the nexus of the ecosystem services concept and agri-environmental policies:
https://www.sciencedirect.com/science/article/pii/S0264837715003464

e Agri-environmental indicators to assess cropping and farming systems. A review:
https://link.springer.com/article/10.1051/agro:2007052

o Exploring Agri-environmental effectiveness using counterfactual analysis:
https://ageconsearch.umn.edu/record/271958/

e Agri-Environmental Schemes (AESs) Adoption, Technical Efficiency and Environmental Indicator:
Evidence from France: hitps://www.sfer.asso.fr/source/jrss2021/articles/E13 Diop.pdf

e The OECD Inventory of Circular Economy indicators:
https://www.oecd.org/cfe/cities/InventoryCircularEconomylindicators.pdf

e Circular Economies for Rural Renewal, Revitalizing Towns and their Bioregions:
https://books.google.nl/books?hl=en&Ir=&id=bHXADWAAQBAJ&oi=fnd&pg=PA291&dg=Circular+Rural+E
conomies&ots=0OeherldGXs&sig=N0vj_dYLxF69891tOoF5Uz64iE#v=0onepage&q=Circular%20Rural%20
Economies&f=false

e Sustainable circular value chains: From rural waste to feasible urban construction materials solutions:
https://www.sciencedirect.com/science/article/pii/S2666165921000065

¢ Linking Rural and Urban Circular Economies through Reuse and Repair:
https://anthrosource.onlinelibrary.wiley.com/doi/full/10.1002/nad.12103

¢ Fostering sustainable land restoration through circular economy-governed transitions:
https://onlinelibrary.wiley.com/doi/full/10.1111/rec.13181

¢ Plastic Pollution, Waste Management Issues, and Circular Economy Opportunities in Rural Communities:
https://www.mdpi.com/2071-1050/14/1/20

¢ The big food redesign: https://ellenmacarthurfoundation.org/resources/food-
redesign/overview?qclid=Cj0KCQiAqOucBhDrARISAPCQL1b1zQgl1Ee35swBCuldi4MiebilrxwphtGrPTFY
EKo5Leew-dWoh8kaAxtEALW _wcB

e Circular economy: a perspective for the transformation of rural built heritage in Europe:
https://ibn.idsi.md/vizualizare _articol/118246

e Green, circular, bio-economy: A comparative analysis of sustainability avenues:
https://www.sciencedirect.com/science/article/pii/S0959652617320425

e Circular Economy and Decision Models among European SMEs: https://www.mdpi.com/2071-
1050/9/9/1507

e Drivers and barriers in the transition from a linear economy to a circular economy:
https://www.sciencedirect.com/science/article/pii/S0959652622005030
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¢ Mineral Resource Governance in the 21st Century: Gearing extractive industries towards sustainable
development: hitps://orbi.uliege.be/handle/2268/254890

e Promoting a just transition to an inclusive circular economy: hitps://www.researchgate.net/profile/Patrick-
Schroeder9/publication/344225649 Promoting_a_just transition_to_an_inclusive_circular_economy/links
/5f5dde59a6fdcc11640ee791/Promoting-a-just-transition-to-an-inclusive-circular-economy. pdf

e Circular Business Models and Circular Agriculture: Perceptions and Practices of Dutch Farmers:
https://www.mdpi.com/2071-1050/13/3/1282

e The Circular Economy and Cascading: Towards a Framework:
https://www.sciencedirect.com/science/article/pii/S2590289X20300098

e EU’s Environmental Agency Dashboards: htips://www.eea.europa.eu/data-and-maps/dashboards

¢ IMF Climate Change Indicators Dashboard: hitps://climatedata.imf.org/

e OECD'’s Agenda for Rural Climate Action: https://www.oecd.org/regional/rural-development/Rural-
Agenda-for-Climate-Action.pdf

e Climate Action in rural areas (European Network for Rural Development):
https://enrd.ec.europa.eu/sites/default/files/enrd publications/publi-enrd-rr-30-climateaction-2021-en
web.pdf

e Approaches for a low rural carbon economy (INTERREG-Europe policy learning platform):
https://www.interregeurope.eu/sites/default/files/2022-
04/Policy%20Brief%200n%20approaches%20for%20a%20rural%20low-carbon%20economy. pdf

e Climate Smart Financing for Rural MSMEs: Enabling Policy Frameworks:
https://www.gpfi.org/sites/qgpfi/files/documents/08%20GPF1%20-
%20Policy%20Paper%20Climate%20smart%20financing%20for%20rural%20MSMEs_0.pdf

¢ Land Use and Climate Change (SHERPA-report): https://rural-interfaces.eu/wp-
content/uploads/2022/10/MAP_PP-DK_final.pdf

¢ IPCC 2022 Report on Climate Change: https://report.ipcc.ch/ar6/wg2/IPCC_ARE6 WGII FullReport.pdf

e Climate justice:
https://www.tandfonline.com/doi/full/10.1080/03066150.2022.2080062?scroll=top&needAccess=true&rol
e=tab

e On the evolution and continuing development of the climate justice movement:
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315537689 -2/evolution-continuing-
development-climate-justice-movement-brian-tokar

e Critical Climate Justice: hitps://rgs-ibg.onlinelibrary.wiley.com/doi/epdf/10.1111/ge0j.12417

e OECD Data on Renewable Energy: hitps://data.oecd.org/energy/renewable-energy.htm

e Planning renewable energy in rural areas: Impacts on occupation and land use:
https://www.sciencedirect.com/science/article/pii/S0360544218308284

o Evaluation of renewable energy sources in peripheral areas and renewable energy-based rural
development:
https://www.sciencedirect.com/science/article/pii/S1364032118301205

e Analysing citizens’ perceptions of renewable energies in rural areas: A case study on wind farms in
Spain:
https://www.sciencedirect.com/science/article/pii/S2352484722018972

e Renewable energy for sustainable rural development: Synergies and mismatches:
https://www.sciencedirect.com/science/article/pii/S1364032118301205ttps://www.sciencedirect.com/scien
ce/article/pii/S0301421520300483
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o Evaluation of renewable energy sources in peripheral areas and renewable energy-based rural
development: https://www.sciencedirect.com/science/article/pii/S1364032118301205

e Barriers and Drivers of Renewable Energy Penetration in Rural Areas:
https://www.mdpi.com/1996-1073/14/20/6452

e The Importance of Local Investments Co-Financed by the European Union in the Field of Renewable
Energy Sources in Rural Areas of Poland: https://www.mdpi.com/1996-1073/14/2/450

e Shaping changes through participatory processes: Local development and renewable energy in rural
habitats:
https://www.sciencedirect.com/science/article/pii/S1364032115000489

e Environmental, social and health benefits of alternative renewable energy sources. Case study for
household biogas digesters in rural areas:
https://www.sciencedirect.com/science/article/pii/S0959652621009422

e Mapping ecosystem services across scales and continents — A review:
https://www.sciencedirect.com/science/article/pii/S2212041615000078

¢ Ecosystem accounts - measuring the contribution of nature to the economy and human wellbeing:
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Ecosystem accounts -

measuring_the contribution of nature to the economy and human wellbeing&oldid=534864

¢ Key criteria for developing ecosystem service indicators to inform decision-making:
https://www.sciencedirect.com/science/article/pii/S1470160X18304606

¢ Routledge Handbook of Eco-System Services:
https://www.taylorfrancis.com/books/edit/10.4324/9781315775302/routledge-handbook-ecosystem-

services-roy-haines-young-marion-potschin-robert-fish-kerry-turner?refld=788e0693-98da-4ce6-85c0-
bcff890ad61c&context=ubx

¢ Integrating ecosystem services in spatial planning and strategic environmental assessment:
https://www.sciencedirect.com/science/article/pii/S0195925519300629

e Towards an enhanced indication of provisioning ecosystem services in agroecosystems:
https://link.springer.com/article/10.1007/s10661-020-08816-y

¢ Combining land-sparing and land-sharing in European landscapes:
https://www.sciencedirect.com/science/article/pii/S0065250420300301

e Ecosystem service bundles along the urban-rural gradient: Insights for landscape planning and
management: https://www.sciencedirect.com/science/article/pii/S2212041616302200

e The mutual benefits of promoting rural-urban interdependence through linked ecosystem services:
https://www.sciencedirect.com/science/article/pii/S235198941930143X

e Assessing Sustainable Rural Development Based on Ecosystem Services Vulnerability:
https://www.mdpi.com/2073-445X/9/7/222

¢ Perspectives for environmental conservation and ecosystem services on coupled rural-urban systems:
https://www.sciencedirect.com/science/article/pii/S1679007316301657

e The global status and trends of Payments for Ecosystem Services:
https://www.nature.com/articles/s41893-018-0033-0

e Adoption of the ecosystem services concept in EU policies:
https://www.sciencedirect.com/science/article/pii/S2212041617301018

e Targeting best agricultural practices to enhance ecosystem services in European mountains:
https://www.sciencedirect.com/science/article/pii/S0301479722008283

e Spatial indicators for the assessment of ecosystem services: providing benefiting and connecting areas
and landscape metrics: https://www.sciencedirect.com/science/article/pii/S1470160X12000593

e Comparing Ecosystem Service Preferences between Urban and Rural Dwellers:
https://academic.oup.com/bioscience/article/69/2/108/5281036
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e The Role of Amenities and Quiality of Life in Rural Economic Growth;
https://onlinelibrary.wiley.com/doi/epdf/10.1111/0002-9092.00161

e Cultivating Rural Amenities, an economic development perspective: htips://www.oecd-
ilibrary.org/docserver/9789264173941-
en.pdf?expires=1670924524&id=id&accname=0id006406&checksum=4365007DESE4C90EA689B050D
E4C3B85

e International Literature Review on the Environmental Implications of Amenity Migration:
https://www.jstor.org/stable/26393083#metadata_info_tab_contents

e COVID-19, second homes, and the challenge for rural amenity areas:
https://discovery.ucl.ac.uk/id/eprint/10097442/3/Gallent_ COVID-
19%20and%20Rural%20Housing%202500 Revision.pdf
https://journals.brandonu.ca/jrcd/article/view/1398

¢ Re-thinking Rural Amenities Ecologies:
https://www.sciencedirect.com/science/article/pii/S0016718515002213

e Amenities and new firm formation in rural areas:
https://www.sciencedirect.com/science/article/pii/S0743016721001595

¢ Indicators for rural recreation potential:
https://www.sciencedirect.com/science/article/pii/S0169204699000584

e Potential of Outdoor Recreation: https://www.sciencedirect.com/science/article/pii/S1470160X1400168X

¢ Nature-based recreation and Landscape attractiveness:
https://www.sciencedirect.com/science/article/pii/S1470160X17303941

e Qualities that affect preferences of rural recreational areas:
http://openaccess.artvin.edu.tr/xmlui/handle/11494/2543

e Short-term tourism opportunities for suburban and rural areas in times of Covid:
https://www.nature.com/articles/s41598-022-24503-z

e Tourism attractiveness in relation to social tourism:
https://www.researchgate.net/publication/360778396_Tourist _Attractiveness_of Rural_Areas_as_a Dete
rminant_of the Implementation_of Social_Tourism_of Disadvantaged Groups_ Evidence from_Poland

and the Czech Republic

e Assessing quality of rural areas in the Netherlands: finding the most important indicators for recreation:
https://www.sciencedirect.com/science/article/pii/S0169204699000584

e From supply to demand factors: What are the determinants of attractiveness for outdoor recreation?:
https://www.sciencedirect.com/science/article/pii/S0921800918313089

¢ Mapping cultural ecosystem services: A framework to assess the potential for outdoor recreation across
the EU: https://www.sciencedirect.com/science/article/pii/S1470160X1400168X

e Stability of motivations and risk attractiveness: The adventure recreation experience:
https://link.springer.com/article/10.1057/rm.2015.16

e Cool species in tedious landscapes: Ecosystem services and disservices affect nature-based recreation
in cultural landscapes:
https://www.sciencedirect.com/science/article/pii/S1470160X20304222

¢ Recreation vs conservation in Natura 2000 sites: a spatial multicriteria approach analysis:
https://www.sciencedirect.com/science/article/pii/S0264837720313363
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e The dimensions of rural tourism experience: impacts on arousal, memory, and satisfaction:
https://www.tandfonline.com/doi/full/10.1080/10548408.2017.1350617

e From Leisure to Pleasure: Societal Trends and Their Impact on Possible Future Scenarios for UK Rural
Tourism in 2050: https://eresearch.gmu.ac.uk/handle/20.500.12289/3105

e Synergies between Farming and Rural Tourism: Evidence from Flanders:
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1746-692X.2006.00021.x

e Creative Outposts: Tourism's Place in Rural Innovation:
https://www.tandfonline.com/doi/full/10.1080/21568316.2012.726254

e Environmental Impacts of Rural Second Home Tourism — Case Lake District in Finland:
https://www.tandfonline.com/doi/full/10.1080/15022250701312335

e Heritage Tourism in Rural Areas: Challenges for Improving Socio-economic Impacts:
https://www.tandfonline.com/doi/full/10.1080/10941661003629995

e Rural Second Homes in Europe:
https://www.taylorfrancis.com/books/mono/10.4324/9781003073543/rural-second-homes-europe-nick-
gallent-mark-tewdwr-jones

e ECOTOURISM, AGRO-TOURISM AND RURAL TOURISM IN THE EUROPEAN UNION:
https://www.inderscienceonline.com/doi/abs/10.1504/1JSSOC.2014.057894?cookieSet=1

¢ How to account for nature-based Tourism in Europe:
https://scholar.googleusercontent.com/scholar?q=cache:FXfT-i7tu0sJ:scholar.google.com/+Nature-
based+Tourism+in+Europe&hl=en&as_sdt=0,5&as_vis=1

e (Good, bad or ugly tourism? Sustainability discourses in nature-based tourism:
https://www.elgaronline.com/display/edcoll/9781789904024/9781789904024.00018.xml

e The Impact of Rural Tourism on the Development of Regional Communities:
https://ibimapublishing.com/articles/JEERBE/2021/652463/652463.pdf

e  Culture for Development Indicators (UNESCO):
https://en.unesco.org/creativity/sites/creativity/files/cdis_methodology manual 0 0.pdf

e ATTRACTIVENESS OF RURAL AREAS: DEVELOPMENT OF INITIAL DEFINITION:
https://www.tf.llu.lv/conference/proceedings2020/Papers/TFE522.pdf

e Rural Attractiveness Index (PoliRural Project):
https://hub.polirural.eu/news/-/blogs/map-of-regional-attractiveness

e Rural Attractiveness Definition
https://www?2.llu.lv/research conf/proceedings2021/docs/LatviaResRuralDev_27th 2021-210-217.pdf

e The Influence of Village Attractiveness on Flows of Movers in a declining Rural Region
https://www.sciencedirect.com/science/article/pii/S0743016716303916

e The attractiveness of rural areas for young people:
https://www.taylorfrancis.com/books/edit/10.4324/9781315233307/young-people-rural-areas-europe-
birgit-jentsch-mark-shucksmith?refld=e3bala7b-d755-4477-aa%9a-1804d4ed123e&context=ubx

e Attractiveness of Rural Areas for Young, Educated Women in Post-Industrial Society:
https://sciendo.com/downloadpdf/journals/eec/23/1/article-p171.pdf

e  Cultural Tourism in Rural Communities: The Residents’ Perspective:
https://www.sciencedirect.com/science/article/pii/S0148296397002014

e Evaluation of the Regional Tourism Attractiveness: https://llufb.llu.lv/conference/Research-for-Rural

Development/2015/LatviaResearchRuralDevel21st volume2-293-300.pdf

How do amenity migrants learn to be environmental stewards of rural landscapes?

https://www.sciencedirect.com/science/article/pii/S0169204614002382

Activating the Countryside: Rural Power, the Power of the Rural and the Making of Rural Politics:

https://onlinelibrary.wiley.com/doi/full/10.1111/].1467-9523.2010.00512.x
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Walking along the Sheep track...Rural Tourism, Ecomuseums, and Bio-Cultural Heritage:
https://www.mdpi.com/2071-1050/13/16/8870

e Gastronomy and creative entrepreneurship in rural tourism: encouraging sustainable community
development:
https://books.google.nl/books?hl=en&Ir=&id=x9BCEAAAQBAJ&oi=fnd&pg=PA187&dqg=rural+tourism+dyn
amics+in+Europe&ots=5vCjzrm48A&sig=woqi6ktqgJOh9Drol-
zVrwxi2CC8#v=onepage&g=rural%20tourism%20dynamics%20in%20Europe&f=false

e The role of gastronomic tourism in rural development:
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315147628-9/role-gastronomic-tourism-rural-
development-bernadett-csurg%C3%B3-clare-hindley-melanie-kay-smith

e What Is Adventure Tourism?: https://link.springer.com/chapter/10.1007/978-3-030-18623-4 1

e Creativity and Rural Tourism:
https://www.researchgate.net/publication/270173158 Creativity _and_Rural_Tourism/link/5f4ff4ef299bf13
a3198e7d7/download

e Creative Tourism: What is the role of rural and urban territories?
https://www.emerald.com/insight/content/doi/10.1108/978-1-80262-681-020221004/full/html

e Creative Tourism development in Small Cities and Rural Areas in Portugal: Insights from Start-Up
Activities:
https://www.academia.edu/56894195/Creative_Tourism_Development_in_Small Cities_and_Rural_Area
s_in_Portugal Insights_from_Start Up_Activities

e Creative Tourism: Opportunities for smaller places?
https://www.tmstudies.net/index.php/ectms/article/view/1070/0

e Towards renewal of remote rural regions through creative tourism:
https://az659834.vo.msecnd.net/eventsairwesteuprod/production-ersa-
public/47bafa2a40b349c5b848e401100f94bb

¢ Aresearch agenda for Creative Tourism: https://www.e-elgar.com/shop/gbp/a-research-agenda-for-
creative-tourism-9781788110716.html

e Revitalizing Rural Tourism Through Creative Tourism: the Role and Importance of the local Community:

https://econ.ubbcluj.ro/mid/journal/papers/2-2/Souca%20-%20MID%202019%202(2).pdf

e Tourism promoting sustainable development: focussing on rural and creative tourism in low-density and

remote regions: https://ujcontent.uj.ac.za/esploro/outputs/journalArticle/Tourism-promoting-sustainable-
regional-development-focusing/9921710107691

e Interaction between Cultural Creative Tourism and Tourism/Cultural Heritage Industries:

https://ujcontent.uj.ac.za/esploro/outputs/journalArticle/Tourism-promoting-sustainable-regional-
development-focusing/9921710107691

e Spatial and Temporal Patterns of Outdoor Recreation in the European Alps and Surroundings:
https://www.sciencedirect.com/science/article/pii/S221204161730270X

e New directions in rural tourism: https://www.taylorfrancis.com/books/mono/10.4324/9781315248097/new-
directions-rural-tourism-lesley-roberts-derek-hall-mitchell-morag

e ECOTOURISM, AGRO-TOURISM AND RURAL TOURISM IN THE EUROPEAN UNION: hitps://www.cactus-
journal-of-tourism.ase.ro/Pdf/vol16/1.pdf
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e Seasonality in food tourism: wild foods in peripheral areas
https://www.tandfonline.com/doi/10.1080/14616688.2018.1558453

e Trends and seasonal variation of tourist demand in Spain: The role of rural tourism
https://www.sciencedirect.com/science/article/pii/S2211973615000744

e Seasonality and the Lifestyle “Conundrum”: An Analysis of Lifestyle Entrepreneurship in Wine Tourism Regions
https://www.tandfonline.com/doi/full/10.1080/10941665.2011.597580

e The economic importance of air travel in high-amenity rural areas
https://www.sciencedirect.com/science/article/pii/S0743016709000217

e Challenges and opportunities for rural tourism geographies: a view from the ‘boring’ peripheries:
https://www.tandfonline.com/doi/full/10.1080/14616688.2018.1477173

e Overtourism as a perceived threat to cultural heritage in Europe:
https://www.tandfonline.com/doi/full/10.1080/13683500.2019.1687661

e Multi-locality as underestimated rural phenomenon:
https://www.tandfonline.com/doi/full/10.1080/21681376.2021.2025417

e Multi-local living in the Global North and the Global South:
https://www.researchgate.net/profile/Cedric-Duchene-
Lacroix/publication/301636594 Multilocal living in_the Global South and the Global North Difference
s_Convergences_and_Universality of an_Underestimated Phenomenon/links/571f3d4808aefa648899b
le6/Multilocal-living-in-the-Global-South-and-the-Global-North-Differences-Convergences-and-
Universality-of-an-Underestimated-Phenomenon. pdf

¢ The life-style of the new generation as an indicator of a multi-local every life:
https://www.tandfonline.com/doi/full/10.1080/23800127.2017.1322778

e The logic of multi-local living arrangements:
https://onlinelibrary.wiley.com/doi/full/10.1111/tesg.12159

e New forms of multi-local working in the Helsinki Region:
https://www.tandfonline.com/doi/full/10.1080/09654313.2018.1504896

e Far away and yet so close: urban—rural linkages in the context of multilocal work arrangements
https://www.tandfonline.com/doi/full/10.1080/21681376.2022.2042370

e Multi-locality Arrangements in German Statistics:
https://onlinelibrary.wiley.com/doi/full/10.1111/tesg.12160

e Multi-local living — An opportunity for rural health services in Finland?:
https://d1wqtxts1xzle7.cloudfront.net/68017215/article-p257-libre.pdf?1626077115=&response-
contentdisposition=inline%3B+filename%3DMulti_Local Living_An_Opportunity for Ru.pdf&Expires=
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Annex 2: Additional Information on Compass Components

A. Ecosystem service categories and indicators

Provisioning

13. Soll formation and
regeneration

e.g. bio-turbation

Food Annual production (kg/ha) 14. Pollination Number & impact of
pollination species
Water Total amount (m’/ha) 15. Biological regulation Number & impact of pest-

Fiber & Fuel & other raw
materials

Total biomass (kg/ha)

Habitat or supporting

control species

Genetic materials Total gene bank value (e.g.  16. Nursery habitat Number of transient species
number of species) & individuals

Biochemical products and Total amount of useful 17. Genepool protection Natural biodiversity, habitat

medicinal resources substances that can be integrity

extracted (kg/ha)

Ornamental species and/or
resources

Air quality regulation

Total Biomass (kg/ha)

Leaf area index, NOx-
fixation, etc.

Cultural & Amenity

18. Aesthetic appreciation of

natural scenery

Number/area of landscape
features with stated
appreciation

19. Recreational
opportunities

Number/area of landscape &
wildlife features with stated
recreational value

Climate regulation

Greenhouse gas balance (C-
sequestration)

20. Inspiration for culture,
art and design

Number/area of landscape
features or species with
inspirational value

Natural hazard mitigation

Water-storage (buffer)
capacity in m?

21. Spiritual & religious
inspiration

Presence of landscape
features or species with
spiritual value

Water regulation

Water retention capacity in
solls or at surface

22. Education & science
opportunities

Presence of features with
special educational and
scientific value/interest

Waste treatment

Denitrification (kg N/ha/yr),
immobilization in plants and
soil

Erosion protection

Codunded by
the Eurapsan Union

Vegetation cover root-matrix
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B. Circular Economy Value Retention Model

—’ initial selling of product

el initial waste streams

—p rocitculating of product

— yecondary selling of product
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RO~R9: Hierarchy of CE value retention
options (RO's) for consumers
and businesses

RO = Refuse RS = Remanufacture (€ = consumer)
R1 = Reduce R6 = Re-purpose (8 = business)
R2 w Resell, reuse  R7 = Recycle materials

R3 = Repair R8 = Recover energy

R4 = Refurbish R9 = Re-mine
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