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The economic and social development of nations relies on their population having physical access to ser-
vices and employment opportunities. For the vast majority of the 3.4 billion people living in rural areas,
this largely depends on their access to urban centers of different sizes. Similarly, urban centers depend on
their rural hinterlands. Building on the literature on functional areas/territories and the rural–urban con-
tinuum as well as insights from central place theory, this review article advances the notion of catchment
areas differentiated along an urban-to-rural continuum to better capture these urban–rural interconnec-
tions. This article further shows how a new, publicly available dataset operationalizing this concept can
shed new light on policymaking across a series of development fields, including institutions and gover-
nance, urbanization and food systems, welfare and poverty, access to health and education services, and
environmental and natural resource management. Together, the insights support a more geographically
nuanced perspective on development.
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1. Introduction

The global population is often categorized as living either in
urban centers or in rural areas. Partly this is because data comes
with a simple (and convenient) rural–urban breakdown and
because national ministries are often divided by rural and urban
mandates (Forster & Mattheisen, 2016). Consequently, much
development literature focuses on the urban–rural divide, with
rural areas typically lagging behind their urban counterparts
(Bailey, Jensen, & Ransom, 2014; Loh & Hadden Love, 2020).

Many disciplines have long recognized this dichotomy as inad-
equate (Champion & Hugo, 2004). A strict division of governance in
rural and urban mandates is not adequate to understand and act
upon poverty and undernourishment, education and health, envi-
ronmental management, or even development more generally. It
is one’s position along the urban–rural continuum and within the
hierarchical settlement system that affects social and economic
development and well-being. This perspective prompts a more
nuanced examination of spatial relationships as they relate to
development along a continuum, compared with the more conven-
tional rural–urban binary. It can also provide insights that are use-
ful for the development and administration of public policy and the
targeting of investment and governmental assistance.

Rather than a bounded territorial space, the rural–urban contin-
uum views the interface between rural and urban areas as a place
of exchange and socioeconomic interaction. For example, urban to
rural migration tends to link urban and rural places rather than
separating them as most rural in-movers retain their urban job
and commute to the city on a daily basis (Champion, Coombes, &
Brown, 2009). At the same time, as societies evolved and became
more connected – through infrastructure and information and
communication technology (ICT) – the differences between urban
and rural blurred. Consequently, multiple measures have been
developed expressing the gradation in rurality (Brown,
Cromartie, & Kulcsar, 2004; Li, Long, & Liu, 2015; Waldorf & Kim,
2015) or urbanicity (Cyril, Oldroyd, & Renzaho, 2013; Dahly &
Adair, 2007) to analyze issues of economic and social development.
Doing so, is important both for conceptual and empirical reasons.

A newly developed global spatial data set by Cattaneo, Nelson &
McMenomy (2021) opens up new opportunities to more systemat-
ically account for these rural–urban interconnections. This paper
explores its applicability and relevance for policymaking across a
series of fields with a focus on developing countries, where ade-
quate and easily accessible data for a more integrated territorial
approach to development have so far been largely absent. The
paper proceeds as follows. Drawing on the literature, Section 2 first
briefly reviews how a rural–urban lens falls far short of capturing
important nuances in development dynamics across space and
why a more continuous urban–rural perspective is needed. Sec-
tion 3 then takes stock of the two major approaches that go beyond
the urban–rural dichotomy in analyzing drivers of economic and
social development and provides a conceptual framework merging
the merits of each, i.e., the urban–rural catchment area approach
differentiated along an urban hierarchy (from megacities to small
towns). The global spatial dataset constructed using this frame-
2

work is then briefly compared to another recent development, by
Moreno-Monroy and co-authors (2020), mapping functional eco-
nomic areas globally. Section 4 outlines how the use of the
urban–rural catchment area perspective along the urban hierarchy
and the associated data can be used to improve policymaking
across a series of development fields. Section 5 concludes.
2. The urban–rural continuum in development

Conceptually, the urban–rural continuum is produced by social
and economic relationships within and between places. Individual
places matter. It is a dynamic, multi-scalar settlement system that
merges nodal activities with inter-nodal flows of people, resources,
and information (Massey, 1994). Social and economic relationships
also extend beyond municipal or political boundaries, and the
interface between places is often a space of considerable social,
economic and political interaction, rather than an impermeable
boundary (Lichter & Brown, 2011). It is this combination of
place-based activities and interrelationships with other spaces that
enables people to solve their everyday challenges such as making a
living, obtaining health care, or becoming educated (Heley & Jones,
2012; Shucksmith, Brown, & Vergunst, 2012). These interfaces are
dynamic and change over time as the transactions and mobilities
between constituent areas ebb and flow. Hence, the rural–urban
continuum’s social, economic organization and spatial develop-
ment emerges from effective and efficient inter-place relation-
ships. It manifests itself in differentiated development outcomes
along the continuum, which further differ along the urban
hierarchy.

For example, Ferré and co-authors (2012) find that poverty is
both more widespread and deeper in very-small and small towns
than in large or very large cities, generally due to lack of access
to basic infrastructure services, such as electricity. They also find
that the location of the town itself matters. Small towns located
near major urban centers may experience lower poverty rates
while those in remote areas are poorer. City size may also affect
nonfarm employment opportunities, farm incomes, and
agricultural-input use in proximate rural areas. Vandercasteelen
et al. (2018) find that in Ethiopia, urban proximity has a strong
positive effect on agricultural-output prices and on uptake of mod-
ern inputs and yields on farms, but the effects on prices and inten-
sification measures are lower for farmers in the rural hinterlands of
secondary towns compared to primate cities. Conversely, in Ghana,
Diao and co-authors (2019) find no effect in agricultural technolo-
gies among farmers in surrounding rural areas of cities, but they do
find that proximity to larger cities is associated with a lower prob-
ability of being poor and a higher probability of households engag-
ing solely in rural nonfarm employment.

Yet, the greater rural poverty reduction potential of larger cities,
although intuitive, does not mean that city growth contributes
more to poverty reduction overall. On the contrary, growth of
towns matters far more than does the growth of cities in reducing
poverty nationally (Christiaensen & Kanbur, 2017; Gibson, Datt,
Murgai, & Ravallion, 2017). Impacts on rural areas are also not
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always linear in city size. For example, in Mexico, positive effects
on rural areas peak with city populations between 350,000–
500,000 (Berdegué & Soloaga, 2018). All these results indicate that
cities –and their sizes– can affect the development dynamics of the
territories in which they are situated, but that the magnitude of the
impact by city size is context dependent.

Nowhere are the interlinkages between rural areas and urban
centres more apparent than when dealing with the food system.
Livelihoods of rural populations often depend on their connection
to peri-urban and urban food spaces, while cities depend on sur-
rounding peri-urban and rural areas for food and ecosystem ser-
vices. For example, agriculture in the proximity of urban centers
is often flourishing through more intensive production of high
value crops, and direct marketing (FAO, 2017). Better urban–rural
linkages can also improve food and nutrition security (Dubbeling
et al., 2016), and enhance livelihoods of urban and rural primary
producers, processors, and traders (Blay-Palmer et al., 2018). Ana-
lyzing food systems along the urban–rural continuum can capture
important differences in food insecurity rates (Gundersen et al.,
2017).

For a rural location, the size of nearby urban centers will affect
opportunities for agricultural producers. Market access is more dif-
ficult for smallholders in countries with greater urban concentra-
tion in few cities, while easier in countries with more towns and
small and medium cities (Proctor & Berdegué, 2020). City–region
food systems prove that food issues are not easily circumscribed
within convenient, static boundaries but must instead be
addressed from a larger regional or territorial perspective that
encompasses urban/peri-urban and rural spaces and multiple juris-
dictions in which food systems operate. Consequently, many coun-
tries, including Brazil, China, India, Indonesia and some countries
in West Africa have strengthened these rural–urban linkages
(Tefft, Jonasova, Adjao, & Morgan, 2017). Governments in Latin
America, South Asia, and Europe also have public policies on short
food supply chains (i.e. chains that have geographical proximity,
low intermediation, and stronger social capital) that are often
linked to small producers or for the enhancement of regional agri-
food heritages (Proctor & Berdegué, 2020).

More nuanced rural–urban differences also exist in health out-
comes. Ameye & De Weerdt (2020) find that child stunting in sub-
Saharan Africa varies by level of urbanization, first improving with
increasing city size and then worsening for cities over one-million.
Similarly, in India and Sri Lanka increasing urbanicity comes along
with increased body-mass index and low physical activity in India
and Sri Lanka (Allender et al., 2010, Allender et al., 2011) and
greater prevalence of obesity and hypertension in China (Jones-
Smith & Popkin, 2010; Van de Poel, O’Donnell, & Van Doorslaer,
2009). In India, obesity is furthermore higher among rural people
living closer to cities because they have less diverse and nutritious
diets and are more likely to take nonfarm jobs that require fewer
calories.

Meaningful intra-rural differences are also found when rural is
disaggregated into finer categories based on population size and
degree of remoteness (James, 2014; Pong, DesMeules, & Lagacé,
2009). Studies report higher cancer incidence and mortality in non-
metro areas in the United States of America (Blake et al., 2017), as
well as lower survival rates for lung cancer patients in more rural
areas of France (Pozet et al., 2008). Difficulty in accessing primary
care providers is reported as being a major concern in rural areas
and acting as a direct threat to rural residents (Bolin et al., 2015;
Douthit, Kiv, Dwolatzky, & Biswas, 2015).

Just as with access to health services, the delivery of education
in rural areas faces differentiated challenges linked to long dis-
tances. Low population density can make education investments
costly, and limited infrastructure (whether roads, electricity, or
internet) can enhance the friction of distance. Differences are par-
3

ticularly stark in low- and middle-income countries, where rural
children are much less likely to complete primary school (World
Bank, 2018) and transition to secondary school (Bashir, Lockheed,
Ninan, & Tan, 2018). Distance to the nearest school can be a sub-
stantial barrier for a child getting an education in a rural and
remote area. This is the case, for example, in rural Guinea Bissau
(Boone et al., 2014) and Nigeria (Helen, Fazlur, & Sourav, 2020),
but also in high-income countries, such as Norway and the United
Kingdom (Dickerson & McIntosh, 2013; Falch, Lujala, & Strøm,
2013). These gaps in access extend to quality. Students in rural
areas and small towns of countries at all levels of development per-
form significantly worse on exams (Bashir, Lockheed, Ninan, & Tan,
2018; Mullis, Martin, Foy, & Arora, 2012). Yet, rural areas are not
always disadvantaged across all dimensions. Gagnon & Mattingly
(2018) find that U.S. racial and ethnic achievement gaps are smal-
ler in rural areas than those found in city groups.

Variation in educational outcomes across the urban–rural con-
tinuum can be explained by several factors, including differences
in infrastructure, human resources (e.g., teacher recruitment, mon-
itoring, and skills upgrading), and differing expectations about
education from students, families, and policymakers. This variation
makes it necessary to go beyond the urban–rural dichotomyand
consider social, economic, and other contextual factors, as well as
the way they interact with educational processes and outcomes
along the continuum (Biddle & Azano, 2016; Burdick-Will &
Logan, 2017). Some countries already distinguish school location
based on where they are along the urban–rural continuum. One
demonstration is the calculation of teacher hardship pay
(Pugatch & Schroeder, 2014). In Zambia, schools were classified
into four categories, based on distance to the nearest district cen-
ter. Before that, a more complex formulation incorporated distance
to an array of amenities (Chelwa, Pellicer, & Maboshe, 2019). Some
high-income countries also distinguish school location based on
the full urban–rural continuum, such the United States (National
Center for Education Statistics (NCES), 2020), Australia, and other
OECD countries (Echazarra & Radinger, 2019). In the OECD’s Pro-
gramme for International Student Assessment (PISA), students’
exam results are divided into five categories based on school loca-
tion ranging from villages of fewer than 3,000 inhabitants to large
cities of more than 1 million inhabitants.

Finally, a rural–urban dichotomous approach also falls short
when analyzing institutions. Although rural and urban voters are
often portrayed as opposites, differences are best understood as a
continuum, not a dichotomy (Lichter & Ziliak, 2017). For instance,
despite U.S. rural counties tending to be more conservative, there is
variation within these rural areas (Scala & Johnson, 2017). When
discussing behaviors or social organization, Lichter & Brown
(2011) state very clearly that U.S. spatial and social boundaries
are diverging and rural and urban are increasingly interdependent,
making it more difficult to discuss social change in rural (or urban)
areas without acknowledging the other.

Clearly, rural–urban linkages that produce the urban–rural con-
tinuum are important factors for policymakers to take into account
when allocating resources or designing programs and must be bet-
ter mapped and understood. The next section reviews different
approaches to do so.
3. Different mapping approaches

Characterizing the connectedness between rural areas and
urban centers can be done from different perspectives. It can be
from the standpoint of an urban center, with a geographic scope
limited to its immediate rural surroundings, or from the perspec-
tive of rural locations and the specific needs of the people who live
there. These different vantage points lead to different approaches
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for considering rural–urban linkages, which we outline and com-
pare in this section.
3.1. Functional economic areas (FEA)

A century ago, ‘‘rural” began not far from where urban areas or
city boundaries ended. Primitive communication networks and
limited mobility made access to urban services from rural locations
time-consuming. With weak socioeconomic spillovers, it was rea-
sonable to think of rural and urban as isolated from one another.
By the mid-20th century improvements in transportation and ICT
had changed this. Greater rural–urban spillovers increased the
need for regional policymaking. The growing geographical span
of urban integration with their nearby hinterlands led govern-
ments to map functional economic areas (FEAs), also called func-
tional urban areas,1 reflecting the rural–urban regional
interdependencies and spillovers within an urban center’s ‘‘area of
influence,”.

Functional areas are typically defined by factors such as retail
catchment areas, public-service delivery areas such as for health-
care, and commuting flows. A key theoretical consideration in
developing FEAs is the geographical reach of an urban area’s
agglomeration economies into its hinterlands (Partridge,
Rickman, Ali, & Olfert, 2008; Stimson et al., 2016). In practice, FEAs
are typically based on commuting flows, because this data is more
easily available. They then take on a local labor market definition.

The number and scope of FEAs vary by country. Most developed
countries label FEAs as metropolitan areas. The United States of
America use counties in their construction. Some others (e.g.
Canada, France, and Sweden) use rural and urban municipalities.
Inclusion within a metropolitan area implies sufficient economic
interdependence, which is usually proxied by commuting patterns.

FEAs often form the basis of empirical studies in planning, eco-
nomic geography, regional and urban economics, and other spa-
tially designed empirical analysis. They help understand regional
economies and the economic interdependence within city-
centered regions, and the significant spillovers that are generated,
such as for transportation, housing, economic development,
public-service provision, and environmental protection that regio-
nal policies should consider.

A related approach is that of city–region systems. Generally, a
city–region encompasses nodes of human activity that tend to
overlay relatively large cities with systems of medium-sized cities
in proximity. City–regions, like FEAs, determine the economic and
social developments of proximate suburbs, peri-urban/exurban
areas, and associated rural hinterlands (Rodríguez-Pose, 2008). In
fact, if properly constructed, FEAs will approximate a city–region
with sufficient economic and social integration to function as a
regional economy. The city–region can be a single urban center
and surrounding periphery as long as there is sufficient economic
and social integration—much like the definition of metropolitan
areas. There also can be co-agglomerations, in which the region
includes multiple large urban centers in proximity along with their
hinterland. The salient features of a city–region and how it is rep-
resented continues to be debated, particularly the multi-scalar and
multi-temporal quality of city–regions and their governance
(Moisio & Jonas, 2018; Neuman & Hull, 2009). Regional governance
is an important area of research because different public services
can have differing regional reaches and economies-of-scale in their
delivery.
1 Besides functional areas, there are a host of similar terms used across countries
and academia: e.g., functional economic areas, functional economic regions, city regions,
functional urban regions, metropolitan/micropolitan areas, census agglomerations, local
labor market areas, commuting zones, and travel-to-work areas (see review in Berdegué
et al., (2019). For simplicity, we refer to these as FEAs.
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FEAs and city-region systems have been typically confined to
developed countries due to a lack of commuting data elsewhere.
More recently, scholars have proposed using satellite images, such
as those of nighttime lights, to assess urban/rural regions in devel-
oping countries or to construct functional spatial units (usually
metropolitan areas or cities), but this had until recently only been
applied to a small set of countries (e.g. Dingel et al., 2019). There
are no global examples of these different approaches yet.

The only global source of FEA data is Moreno-Monroy and co-
authors (2020), who use travel times and a probabilistic model to
delineate commuting zones – or FEAs – at the global scale even
when commuting data is inadequate. Their method delineates
agglomerations of people rather than concentrations of human
activities, such as built-up areas or nightlights, thus capturing a
larger array of human settlements, as well as differences in devel-
opment levels and physical structures. This analysis makes it pos-
sible to assess some key features of metropolitan areas and to
separately assess population dynamics in urban centres and com-
muting zones.

3.2. Rural–urban continuum

In parallel with the development of the FEAs, starting in the
mid-20th century, social scientists increased efforts to move away
from a rural–urban dichotomy towards a continuum ranging from
remote rural to dense urban settings with territorial classifications
of the relative degree of ‘‘rurality” or ‘‘urbanicity.” A prominent
example is the nine-category Rural–Urban Continuum Codes
(RUCC) produced by the U.S. Department of Agriculture (USDA)
beginning in the 1970 s (Hines, Brown, & Zimmer, 1975). The RUCC
either categorized counties as ‘‘metropolitan” based on total
metropolitan population or ‘‘nonmetropolitan” based on their ‘‘ur-
ban” population and the county’s adjacency to metropolitan. USDA
further supplemented the RUCC with other classifications includ-
ing 1) Urban Influence Codes, which differ from the RUCC primarily
in providing more nonmetropolitan categories, 2) Rural–Urban
Commuting Area Codes (RUCA) that approximate labor markets,
and 3) Frontier and Remote Codes (FAR) to identify challenges in
accessing services in remote areas (Cromartie, 2015). These classi-
fications generated broad multidisciplinary interest in empirical
analyses. The codes have been used extensively in contexts of ana-
lyzing variation along the rural–urban continuum of obesity and
physical activity, epidemiological studies, voting patterns, ethno-
racial diversity, disaster resilience, food insecurity, and access to
education (see Cattaneo, Nelson & McMenomy (2021) for a brief
review).

Woods & Heley (2017) and Hopkins & Copus (2018) compare
rural–urban categorizations across several countries. For example,
they describe national efforts that distinguish across types of urban
areas (Austria, Canada, New Zealand, Northern Ireland, and Scot-
land), as well as those emphasizing rural dimensions (for Belgium,
Chile, Czech Republic, England, Hungary, India, Indonesia, Scotland,
Spain, Turkey, and Wales). For some of these countries, both the
urban and rural dimensions are disaggregated as part of a more
detailed typology. Urban accessibility is featured in multiple clas-
sifications as a measure of travel costs in acquiring urban services
and employment opportunities. Hopkins & Copus (2018) describe
typologies identifying the strength of economic linkages between
urban areas and their surrounding rural areas (for France, Switzer-
land, and Mexico).

Different definitions, however, challenge comparability across
countries. The OECD introduced a regional typology that primarily
uses population density to categorize them as predominantly rural,
predominantly intermediate, or predominantly urban regions
(Dax, 1996). However, this typology is sensitive to the level of
geography used in the typology’s derivation. The European
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Commission uses a gridded typology overlaid with an accessibility
dimension specifying whether predominantly intermediate or pre-
dominantly rural regions are remote (i.e. at least half of its popula-
tion lives more than an hour from a city of over 50 000) (Eurostat,
2019).
Figure 2. Ideal and Real Ranges of a Central Place Function in Christaller’s theory.
Source: King & Golledge (1978).
3.3. Urban–rural catchment areas: Urban planning meets rural
development

Both functional areas and the rural–urban continuum have
been influential approaches; however, their application has been
limited in developing countries. This is due in large part to their
data requirements, but also because they are often focused on a
specific dimension (e.g. agglomeration economies, or remoteness)
where a broader development perspective might be needed. The
Urban–rural catchment area (URCA) approach, introduced by
Cattaneo, Nelson & McMenomy (2021), overcomes the main chal-
lenge of data availability in developing countries, and tries to pro-
vide a broad perspective. An URCA represents the extended area of
influence of an urban center, essentially relaxing the requirement
for strong social and economic interaction of an FEA. It emerges
endogenously based on an urban center’s size and where other
urban centers are located.

URCAs are defined by matching all rural locations to their urban
center of reference based on the time needed to reach it. A hierar-
chy of urban centers by population size (largest to smallest) is used
to determine which center is the point of reference for a given rural
location: proximity to a larger center dominates over a smaller one
in the same travel time category. Each rural location is allocated to
one defined category: less than one hour, one to two hours, and
two to three hours travel time to one of seven urban center size
categories. If needed, this information can be used to develop
urban–rural continuum indicators of the kind presented above.
Figure 1 presents, in a stylized manner, the steps to estimate these
URCAs based on travel time.

A theoretical underpinning for urban–rural catchment areas can
be found in Central Place Theory (CPT) as developed by Walter
Christaller and others in the mid-20th century (Mulligan,
Partridge, & Carruthers, 2012). CPT’s main tenets incorporate the
functional interdependence between a central place (i.e. a town
or an urban center) with its surrounding rural area along with
the hierarchical level of the central place’s goods and services—
i.e., there is an urban hierarchy of central places running from ‘‘tiny
places” that provide only the most basic services such as a conve-
nience store, up to the most-populated central places that can pro-
vide the entire range of goods and services including the most
specialized ones.

The CPT framework has proven useful for academics and policy-
makers in describing regional public service delivery, infrastruc-
ture provision, economic development, etc. (Mulligan, Partridge,
Figure 1. Illustration of the URCA classification by city size and proximate areas of diffe
(2021).
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& Carruthers, 2012). CPT is directly related to travel time or travel
cost from one’s location to the appropriate central place with the
desired good or service (which can vary across goods, e.g., travel
time to a trauma hospital leads to different catchment areas than
do convenience stores). In terms of our framework, a key concept
in Christaller’s CPT is the range of a central-place function. The
upper limit is ideally the maximum distance for which a good sold
at a central place will be demanded. However, where there is
another nearby central place that offers the same good, then there
is a point at which it becomes less costly for the purchaser to
choose the other center. That point defines the real range of a good
(King & Golledge, 1978). The distinction between the ideal and real
ranges of a central place function is illustrated in Figure 2, where
the ideal range is shown as s1 and the real range as s2.

The URCA approach exploits this intuition by using travel time
to locations as a proxy for cost and adopting an urban hierarchy
based on city size to classify rural locations as gravitating around
a specific urban center, as advocated by Partridge et al. (2007;
Partridge, Rickman, Ali, and Olfert, 2008). This allows one to
endogenously determine catchment areas of urban centers and
do so in an exhaustive manner. Once these spatial urban–rural
catchment areas (URCAs) are identified, the approach classifies
the global population, allocating rural populations around
rent minimum travel times to these cities. Source: Cattaneo, Nelson & McMenomy
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differently-sized cities. Results can be mapped globally and consis-
tently and then aggregated as administrative unit statistics to
define an urban–rural continuum at any specified level of
aggregation.
3.4. Potential applications in developing countries

The three approaches presented above have been developed to
assess, from different perspectives, the degree of interconnection
between locations. The availability of two global datasets –provid-
ing estimates for FEAs (Moreno-Monroy, Schiavina, & Veneri, 2020)
and URCAs (Cattaneo, Nelson, & McMenomy, 2021)– is an opportu-
nity for development practitioners. Comparing the two
approaches, one finds that FEAs tend to be more limited in their
geographical extent to be able to capture sufficient economic spil-
lovers to justify shared rural–urban governance. Researchers use
FEAs if they desire a division into areas that are strongly affected
by urban agglomeration economies versus those that are ‘‘rural”
or weakly influenced by urban effects. The latter are excluded from
the FEA, and therefore, in most situations, the approach does not
provide an exhaustive partition of areas and population. Another
feature of FEAs that affects how areas are partitioned is that a min-
imum threshold, usually of 50,000 people, is needed for there to be
sufficient agglomeration economies. Therefore, FEAs are not
focused on the rural–urban continuum per se; FEAs truncate the
urban–rural continuum at the point where agglomeration econo-
mies become too weak, and tend to exclude smaller urban centers.

URCAs, on the other hand, are focused on the full rural–urban
continuum, linking even distant rural locations that may not have
a strong social and economic integration with their urban center of
reference.2 This is facilitated by the use of an urban hierarchy and a
travel-time gradient as opposed to a commuting time threshold.3

URCAs also use 20,000 people as lower bound on population of an
urban center to capture also towns without strong agglomeration
economies. These differences are exemplified by Moreno-Monroy
and co-authors (2020) identifying 8,790 FEAs globally that have
agglomeration economies as a guiding principle, whereas Cattaneo,
Nelson & McMenomy (2021) identify 30,709 URCAs globally that
are more oriented to representing heterogeneity along the urban–ru-
ral continuum. These differences translate into FEAs representing
just about half of the world population through its focus on agglom-
eration economies, compared to 99 percent for URCAs focusing on
the whole continuum.

In summary, FEAs will be more appropriate when one needs
revealed economic interdependence with sufficient levels of eco-
nomic spillovers, whereas URCAs will be more useful if there is a
need to be exhaustive in accounting for the whole population in
a region or country. Information used in the URCA approach, such
as travel time from a rural location to the urban center of reference,
can be used to approximate commuting thresholds where com-
muting data are not available, but it would substitute only in part
for a full-fledged FEA exercise.

By way of illustration, the outcome of the two approaches is
compared using the case of Colombia (Figure 3). Figure 3A shows
the FEAs identified by Berdegué et al. (2019), who use night-
lights and commuting data to link 60–86 percent of Colombia’s
population to an urban center of reference. In Figure 3B, Moreno-
Monroy and co-authors (2020) also report FEAs, though less exten-
sively than Berdegué et al. (66 percent of the national population).
In both cases, FEAs are far from being an exhaustive partition in
2 The rural–urban continuum approach is not included as it can be obtained as a
special case of the URCA approach by assigning the administrative unit to one of its
categories.

3 Using travel-time gradients also greatly simplifies the need for commuting data
that are often unavailable, especially in developing countries.
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allocating national population. Conversely, the URCA approach
(Figure 3C) is able to provide more extensive geographic coverage,
with 99 percent of Colombia’s population being directly linked to
an urban center of reference.

Note furthermore that Berdegué and co-authors present FEAs as
an aggregation of municipal units (for administrative purposes)
while the other two present grid-based areas. One advantage of
the URCAs, since the spatial partition is exhaustive, is that zonal
statistics can be used to provide a classification at the level of
municipalities. It is possible to identify within each administrative
unit the share of population that falls in a specific category of the
continuum, e.g., the rural population in a municipality that gravi-
tates around a small city and is within two to three hours travel
time of their urban center of reference. This information on shares
of different subpopulation categories maintains the identity of the
different groups within the rural–urban continuumwithout having
to allocate a municipality to one category or another. Allocating the
municipality to a specific category produces a classification as the
RUCC.
4. New opportunities for informing development policy

As indicated earlier, the urban–rural continuum is more than an
aggregation of individual places and extends beyond strictly eco-
nomic relationships to engage with access to a wide range of envi-
ronmental, social-economic, and civic opportunities. Viewing
social and economic transformations through the lens of the
urban–rural continuum identifies both challenges and opportuni-
ties for development: challenges for improving governance, and
opportunities for enhanced access to employment, services, and
various types of institutional resources. As Jones & Woods (2013)
have persuasively argued, place matters to its residents even in a
highly mobile society. Place-based and spatially networked institu-
tions contribute to solving the challenges of everyday life through-
out the urban–rural continuum.
4.1. Economic opportunities

4.1.1. City–region systems: ‘‘landscapes” of opportunity or rural
stagnation?

Enhanced governance for city–regions can strengthen urban–
rural linkages and, in turn, can generate a range of environmental,
socioeconomic and governance benefits for both urban and rural
areas (Forster et al., 2015). Indeed, there is a long history of region-
alizing economic development centered around ‘‘regional” urban
centers. They can provide an anchor for the surrounding hinter-
lands to provide jobs for rural commuters and labor supply for
urban firms, retail and producer services, as well as public services
including libraries or museums, healthcare, and social services to
the hinterlands. Thus, a key reason to accurately define FEAs is to
inform policies regarding the optimal size of territories for the
most efficient governance arrangements.

To understand the role of cities in the prosperity of their sur-
rounding hinterlands, the concepts of spread and backwash are
valuable. Spread effects occur when urban growth creates commut-
ing opportunities for rural workers, improved markets for rural
products, and urban-to-rural migration of urban residents who
wish to live in a rural area but commute back to the city for work
(Brown, Champion, Coombes, & Wymer, 2015; Champion,
Coombes, & Brown, 2009). Backwash occurs when urban growth
attracts rural migrants to urban areas, especially amongst the
high-skilled and entrepreneurial, creating a rural brain drain. Other
backwash factors include financial capital being drained from rural
areas to support urban investments and a loss in rural innovative
capacity. Unlike spread, backwash effects hinder growth in nearby



Figure 3. Functional areas (A), functional urban areas (B) and the urban–rural catchment areas (C). Note: The non-exhaustive functional territories in Colombia (A) are based
on municipalities with an urban core, where territories aggregated from more than one municipality are colored (reprinted here from (Berdegué et al., 2019) under a creative
commons CC BY license). The metropolitan areas – or functional urban areas – (B) represent the urban centres’ areas of influence in terms of labour market flows (Moreno-
Monroy, Schiavina, & Veneri, 2020). The URCA (C) shows urban centers (in the darkest shaded areas) from large cities to small regional towns, and their catchment areas (hue
represents the size of the urban center, and intensity shows the travel time to that center). Sources: Berdegué et al. (2019), Moreno-Monroy, Schiavina, & Veneri (2020) and
Cattaneo, Nelson, & McMenomy (2021).
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rural areas. Examining the United States of America and Canada,
Partridge et al. (2007) and Ganning and co-authors (2013) find that
spread effects predominate across most of the urban–rural contin-
uum and that these effects diminish with distance to an urban cen-
ter. Rural areas with a high quality-of-life (e.g. good public schools)
are most likely to benefit because they attract urban families.

Spread and backwash effects can also be nonlinear. For instance,
Partridge et al. (2009) and Chen & Partridge (2013) find that spread
effects are the dominant urban–rural spillover in the United States
of America and China, respectively; however, they also find that
being in the ‘‘shadow” of large cities reduces the economic growth
of nearby small- and medium-sized cities because firms in the lar-
gest cities have competitive advantages from their better access to
agglomeration economies. Likewise, Lavesson (2018) and
Tsvetkova et al. (2017) find that business start-ups and small busi-
ness activity in Sweden and the United States of America, respec-
tively, are depressed in rural areas and smaller cities that are
closer to large cities because they lag in agglomeration economies.

Whether spread or backwash effects dominate greatly depends
on the time period and stage of economic development and tech-
nological progress. For example, in the early stages of farm consol-
idation and capital-intensive and labor-saving agricultural
techniques, many farmers lost their work and were forced to
migrate to urban areas. While this facilitated faster urban growth
and created rural economic opportunities for commuters, it also
led to imbalanced growth in cities, meaning that backwash effects
initially overwhelmed spread. However, as the farm sector’s
employment share declined, ongoing labor-saving productivity
growth releases fewer and fewer agricultural workers to be poten-
tial out-migrants to urban areas, meaning that spread effects from
urban growth now more than offset backwash effects.

The theory that urban-led growth produces spread effects into
proximate rural areas was initially proposed by Francois Perroux
(1955), who called it ‘‘growth poles” theory.4 According to this the-
ory, regional development policies focused on urban centers are
prone to generate more jobs, leading to rural prosperity from
rural–urban commuting and new urban markets for rural products.
During massive agricultural restructuring in Europe, however,
4 See Parr (1973) for a review of the growth poles literature.
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because backwash forces were initially dominant, the theory grew
unpopular. It may be that growth pole policy was simply ahead of
its time.

Close relatives to growth-pole policies are those related to
regionalization, which attempt to address fragmented local-
governance structures. To illustrate, metropolitan areas in the Uni-
ted States of America can have over 100 local government author-
ities with distinct objectives that end up competing with each
other. Enhanced regionalization of local governments could help
address this issue and link the rural hinterlands, which lack the
resources to efficiently provide basic public functions (Fox &
Krishna Kumar, 1965). Likewise, Olfert et al. (2014) illustrate
how urban-centered growth can facilitate rural growth in Chile
and Peru by creating commuting opportunities. Stabler & Olfert
(2002) also recommend this approach of leveraging agglomeration
economies to create more urban jobs for rural commuters, as
opposed to dispersing funds for rural communities without consid-
ering the importance of rural–urban linkages.

So far, our focus has been on regions centered around one main
urban center. However, what about cases with urban–rural regions
containing multiple urban areas, all basically within commuting
distance? In this case, instead of one dominant urban center, there
are multiple centers in a polycentric system—i.e., rural areas are
then influenced by multiple cities, rather than only the nearest city
(Berdegué & Soloaga, 2018; Ganning, Baylis, & Lee, 2013). In this
case, we would move towards a ‘‘system of systems” approach.
However, there is no clear agreement about how to define polycen-
tric systems and the existing empirical evidence is at best frag-
mented and disjointed (Hoyler, Kloosterman, & Sokol, 2008),
suggesting an area ripe for further investigation. There is an array
of methods and indicators to capture polycentric city–regions,
including city size, commuter data, retail trade patterns, firm
dynamics, and changes in economic profiles and ICT. Such
approaches can be augmented by expanding the standard URCA
approach to help identify polycentric systems and to provide com-
parable global data. Capturing the polycentricity of urban systems
would require changing the prioritization algorithm in the URCA
approach to identify a primary and a secondary urban center of ref-
erence. The hierarchy of urban places can be differentiated not only
by their size but by the number and order of the functions offered
by them, or the price of services and goods.
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Designing more realistic polycentric regions at global scale can
simulate the evolution of urban systems for government invest-
ments such as in infrastructure (e.g., building a road from a city
to a rural area may change the ‘‘city of reference” for that rural
area). In turn, applying the rural–urban continuum can better tar-
get which rural areas will benefit the most and promote efficient
infrastructure placement.

4.1.2. Food systems along the rural–urban continuum
One spin-off of city–regions are city–region food systems (Blay-

Palmer et al., 2018; Forster et al., 2015), which generally describe
how urbanization affects food systems (Seto & Ramankutty,
2016). The city–region food system framework can provide a man-
ageable approach to strengthen agri-food and urban–rural link-
ages. These linkages are important since food is typically
somewhat bulky and/or perishable, so that much of it is traded
locally, rendering the city-region a natural place to examine food
flows as well as food price gradients within the broader food sys-
tem. In developing countries where the agri-food sector represents
a large share of employment, improvements in urban–rural link-
ages can have considerable effects on the broader regional econ-
omy, including through the development of local agri-businesses
to store, process, and trade the primary products produced.

Applied to the food system the city-region concept refers to the
complex network of actors, processes, and relationships to do with
food production, processing, marketing, and consumption that
exist in a given geographical region that includes a more or less
concentrated urban center and its surrounding peri-urban and
rural hinterland (Jennings, Cottee, Curtis, & Miller, 2015). As afore-
mentioned, the term city–region is typically associated with large
cities and their surrounding areas; however, it also applies to small
and medium-sized towns that can serve to link the more remote
small-scale producers and their agricultural value chains to urban
centers and markets in developing countries.

Tefft, Jonasova, Adjao & Morgan (2017) suggest the develop-
ment of a typology of cities to assist in the task of orienting food
system interventions to groupings of cities that share similar char-
acteristics in terms of population and relation to the agri-food sys-
tem. In their classification, agriculture towns or cities have smaller
but fast-growing populations and are in agricultural production
areas with a key role in the rural economy, whereas medium and
large secondary cities together, are currently challenged to mod-
ernize food system architecture and strengthen food businesses
to cater to the needs of diverse consumers. Finally, Tefft and co-
authors (2017) refer to global megacities as those having more
mature economies, served by vibrant modern, traditional and
informal food systems that are challenged to operate in congested
environments, many of them in need of upgrading.

Towns and small and medium cities increasingly provide ser-
vices to agriculture because it is here that producers, including
smallholders, access essential inputs and services needed to
increase productivity and help to secure access to better markets
(Proctor & Berdegué, 2020). This can be through output market
structures and their related services, input services, banks for
financial intermediation provision, or extension services. Similarly,
food processing is in many instances quite decentralized, which
means towns and small and medium cities play a central role with
impacts on the local economy and on rural and urban labour mar-
kets. Of the industrial sectors, food manufacture is a key sub-sector
that has potential for reducing poverty, especially in rural areas,
because it is less spatially concentrated than other sectors and is
able to generate linkages with services, manufacturing and con-
struction in both the informal and formal sectors (Cazzuffi,
Pereira-López, & Soloaga, 2014).

The most effective project entry points may differ between
types of cities and rural area characteristics. For example, the inte-
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gration of food system interventions in urban development pro-
jects may be suited to large secondary cities and megacities,
while agriculture value chain projects may be appropriate for small
agriculture cities and their surrounding areas. Tefft and co-authors
(2017) present policy, investment and capacity-enhancing inter-
ventions that differ significantly by city type. For example, small
cities and towns in agriculture regions could strengthen their focus
on agri-food processing as their proximity to raw material
increases their cost competitiveness. Towns or cities may also be
prioritized in actions that look to improve market access and effi-
ciency or seek to strengthen agri-food processing in close proxim-
ity to the key agriculture commodity inputs (Tefft, Jonasova, Adjao,
& Morgan, 2017). Conversely, focusing on high-quality, transparent
and efficient wholesale markets may be key in sub-regional and
regional cities, as well as improving agricultural and food exten-
sion services (Proctor & Berdegué, 2020).

The URCA approach can be particularly useful in the context of
city-region food systems, both in terms of providing information to
assess the boundaries of a CFRS, as well as the infrastructure in
place that provides connectivity. Information on the location of
cities, road, railroad, waterways, and ports can be incorporated in
the URCA dataset, providing a spatial representation of production
and consumption within catchment areas. In essence the URCA
approach provides a global dataset that enables the approach sug-
gested by Tefft and co-authors (2017) on the development of a
typology of cities to assist in the task of orienting food system
interventions, including to examine their resilience.

4.1.3. The role of small and intermediate cities in development
The renewed interest in small, and especially intermediate

urban centers, comes in part from the recognition that in many
countries, a growing share of the urban population lives in these
locations (Tacoli, 2017). Aside from where people reside, the inter-
est in smaller and intermediate urban centers is linked to economic
development of rural areas, poverty reduction, and reducing
migration to larger cities that would mitigate congestion effects
(Berdegué et al., 2015; Berdegué & Soloaga, 2018; Christiaensen
& Todo, 2014; Diao, Magalhaes, & Silver, 2019). The growth of even
small towns is being explicitly promoted by local, national and
international policies. For example, the United Nations’s New
Urban Agenda supports balanced territorial development policies
and plans that strengthen the role of small and intermediate cities
and towns in food systems, housing, infrastructure, and public ser-
vice delivery. They also facilitate effective trade links across the
urban–rural continuum that ensure small-scale farmers and fishers
are linked to value chains and markets (United Nations, 2017). Of
course, as described above, in selecting locations to promote local
growth, one must weigh agglomeration economies and technolog-
ical change that limit the ability of small towns and cities to be
regional engines of growth.

The ability to portray the URCAs of all urban centers in the
world opens new possibilities to understand how rural–urban link-
ages may vary as a function of city size. For example, Cattaneo,
Nelson & McMenomy (2021) describe the varying capacity of
differing-sized cities to engage a proportionate rural population
in their surroundings. This is visible in Figure 4, where the ratio
of population outside the core of an urban center to its core is low-
est for ‘‘mega” cities with a population of over 5 million and for
towns of less than 50,000 people. Globally, this ratio is approxi-
mately four-times higher for intermediate cities, indicating that
there is a relatively larger population share living in rural catch-
ment areas of intermediate cities than for the largest cities or
smallest towns. Indeed, as Partridge (2010) and Dijkstra et al.
(2013), Dijkstra et al. (2015) point out, intermediate-sized cities
also have the advantage of generally being the fastest growing
cities across the developed world. Figure 4 also indicates that small



Figure 4. Ratio of population in catchment area of urban centers to that in their urban core for cities of different sizes: globally and by country income group (2015). Note:
Catchment area population refers to people outside of the urban core but within 3-hour travel time. Source: authors’ elaboration based on Cattaneo, Nelson, & McMenomy
(2021).

5 Gollin, Kirchberger and Lagakos (2021) are a notable exception.
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cities with populations ranging from 50,000 to 500,000 also sustain
a substantial population in their catchment areas. The figure fur-
ther reveals that the general inverted U-shaped profile of these
ratios across the smallest towns to the largest cities is consistent
regardless of average per-capita income levels.

The cause of this observed phenomenon warrants further inves-
tigation and could be tied to economic geography and the strategic
location of smaller cities relative to varying-sized central places.
Others note that intermediate-sized cities benefit from having suf-
ficient agglomeration economies without the wide-scale conges-
tion effects found in the largest cities (Partridge, 2010). Smaller
and intermediate urban areas perform several essential functions,
from market nodes for various services and goods, leading to
increased nonfarm employment for their own population and that
of their surrounding rural region. The different proportions of rural
population to the core city identified in Figure 4 has implications
for planning and development. For one, it supports the notion that
faster growth in medium-size cities and relatively manageable
congestion improves access to jobs, which in turn supports a larger
rural population in their catchment areas.

In sum, this entire discussion of regions and the rural–urban
continuum indicates more emphasis should be placed on small-
and intermediate-sized cities, in developing smallholder agricul-
ture, diversifying livelihoods, creating nonagricultural employ-
ment opportunities, and fostering broader development. To be
sure, if there is a higher proportion of rural residents relying on
services in intermediate-sized cities, this creates challenges for
planning. While academics have recently recognized the impor-
tance of intermediate cities, national policymakers are often reluc-
tant to target them given the outsized political power and
attention received by the largest cities and capital cities (e.g.,
Dijkstra et al., 2015). Yet, if smaller- and intermediate-sized cities
do not garner sufficient public investment and infrastructure, then
the potentially fastest-growing economic engines would be
undermined.

4.2. Welfare and distributional challenges

One stylized fact about poverty is that it varies substantially
across space, both in terms of share and density. Poverty rates
are much larger in rural than in urban areas (Beegle &
Christiaensen, 2019) and across urban areas they usually decrease
with city size (Ferré, Ferreira, & Lanjouw, 2012). Poverty rates have
further been reported to increase with distance from the urban
center (Christiaensen & Vandercasteelen, 2019). Poverty density,
on the other hand, is seen to drop dramatically with distance from
the urban center, consistent with the concentration of the rural
population in the peri-urban areas reported in the URCA global
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database. Overlaying information from the Demographic and
Health Surveys, the Afrobarometer, and pollution data with popu-
lation density data from the Gridded Population of the World Ver-
sion 4 (GPWv4) for Sub-Saharan Africa, Gollin et al. (2021) further
show the existence of rising gradients by population density in a
series of poverty correlates such as private wealth and consump-
tion, housing quality, access to public goods and amenities, and
child health. They do not find any decline in air quality nor a
noticeable increase in crime.

Yet, the spatial information base underpinning these findings is
often crude or limited to a few case countries5 and the importance
of different economic forces (agglomeration, skill sorting) affecting
these outcomes, the strength of which differs along the urban hier-
archy, and by extension, the surrounding hinterlands, remains
poorly understood. Just like all urban areas are not the same, neither
are all rural places made equal: not all rural societies are constituted
by dispersed and relatively isolated villages, with little access to ser-
vices and living only off agriculture or other primary activities. In
fact, less than 1 percent of the global population lives in the rural
hinterland (Cattaneo, Nelson, & McMenomy, 2021). On the other
hand, in Sub-Saharan Africa, only 12 percent lives within 1 h from
a large city, while 41 percent of the rural population lives within
1 h from a small city or town. As a result, it may be that strengthen-
ing bonds between smaller cities and surrounding rural areas has a
greater potential for economic growth and poverty reduction than
a focus on large cities, which are further away from where the poor
live. For their case region Kagera, in Tanzania, De Weerdt et al.
(2021) thus find that the deterring effect of distance by far out-
weighs the attraction of greater earning opportunity at the urban
destination, with both effects reinforced for lesser educated and
poorer populations. It explains why many rural–urban migrants
end up in towns rather than cities.

Ultimately, these are empirical questions which require under-
standing how rural populations ‘‘gravitate” around different city
types and, subsequently, integrating this information with spatial
information on poverty. Regression-based poverty mapping using
census data already represented a paradigm shift in the level of
detail with which geographical patterns of poor populations could
be mapped and understood. Combined with the URCA database,
the link between a country’s urban hierarchy, with its rising gradi-
ent in earning opportunities and amenities, and poverty, mostly
concentrated in the rural areas, can now be better understood
and poverty reducing efforts better targeted across different
URCAs.

To illustrate this, Figure 5 compares for Nigeria, the new disag-
gregated poverty map developed by the World Bank (2014) with



Table 1
Pearson’s correlation coefficients between the poverty rate and urban/rural settle-
ment categories in Nigeria.

Variables Poverty rate

Poverty rate 1.000

Share of population in large city �0.414***
(0.000)

Share of population in intermediate city �0.138***
(0.000)

Share of population in small city 0.107***
(0.003)

Share of population in town 0.137***
(0.000)

Share of population in dispersed town �0.004
(0.904)

Share of population in hinterland 0.019
(0.590)

Share of population less than 1 h to a large city �0.102***
(0.004)

Share of population less than 1 h to an intermediate city 0.168***
(0.000)

Share of population less than 1 h to a small city 0.335***
(0.000)

Share of population less than 1 h to a town 0.059*
(0.103)

Share of population 1–2 h to a large city 0.080**
(0.026)

Share of population 1–2 h to an intermediate city 0.090**
(0.012)

Share of population 1–2 h to a small city 0.168***
(0.000)

Share of population 1–2 h to a town 0.070**
(0.050)

Share of population 2–3 h to a large city �0.025
(0.494)

Share of population 2–3 h to an intermediate city 0.009
(0.792)

Share of population 2–3 h to a small city 0.083**
(0.022)

Share of population 2–3 h to a town 0.045
(0.214)

Legend: * p <.05; ** p <.01; *** p <.001.
Source: authors’ elaboration.
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the URCAs (Figure 5) and examines how this can support improved
geographical targeting of poverty alleviation programs in the coun-
try. At the national scale, the broad pattern of poverty distribution
is of predominately lower poverty rates in southwestern regions,
with a general progression to higher poverty rates to the north
and east. Almost a fifth of the population lives in large cities, and
more than 40 percent in intermediate and small cities, or towns.
The remainder mostly live 1-hour away from an urban center.

The relationship between poverty, and city size and location,
can also be explored more systematically (Table 1). As expected,
areas with a higher share of population residing in large cities or
within one hour away are highly negatively correlated with pov-
erty. Living in an intermediate city is also negatively correlated
with being poor, while the opposite occurs for peri-urban areas
of these cities. As we move along the continuum towards smaller
cities and towns, as well as more remote rural areas, we start see-
ing a positive correlation with poverty.

These results shed a much finer lens on poverty along the rural–
urban continuum (going well beyond the traditional rural–urban
characterization) and help draw attention to the role of local gov-
ernments in smaller towns and cities in fighting poverty, in their
urban areas as well as their hinterlands. By exploiting recent
advances in artificial intelligence and access to satellite imagery,
the prediction accuracy of the disaggregated poverty measures
could further be enhanced and the geographies in which the disag-
gregated poverty measures are predicted better aligned with the
geography of the urban–rural catchment configurations
(Engstrom, Newhouse, & Soundararajan, 2019; Jean et al., 2016).
This would enable more precise estimation of the role of the urban
hierarchy and their related hinterlands in poverty outcomes, using
consistent city-location categories and similar poverty predictors
across countries.

Other welfare outcomes such as dietary diversity and nutri-
tional status (stunting as well as obesity) could be similarly
mapped and examined across the urban hierarchy and their hinter-
lands. As urbanization proceeds, and dietary habits change, often
towards more sugary, fat and convenient foods (Cockx, Colen, &
De Weerdt, 2018), understanding how the dietary patterns and
related health outcomes evolve across the urban–rural spectrum
Figure 5. Poverty rate (A) and the urban–rural catchment areas (B) in Nigeria. Note: Figure (A) shows poverty headcount rates in Nigeria between 2012 and 2013 at the local
government area level. The primary data source for this project was the 2012/13 (wave 2) GHSPanel, part of the Living Standards Measurement Surveys (LSMS) Integrated
Surveys on Agriculture project conducted jointly by the World bank and Nigerian National Bureau of Statistics. Source: World Bank (2014) and Cattaneo, Nelson, &
McMenomy (2021).
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will be important to guide and target food and nutrition interven-
tions. Important research questions include understanding if obe-
sity is limited to large cities, or whether it also appears in their
immediate hinterland or smaller towns. Or understanding if stunt-
ing improves at low-levels of urbanization and is sustained at high-
levels of urbanization, where changing child feeding practices may
offset the effects of improved sanitation, as observed in some Afri-
can countries (Ameye & DeWeerdt, 2020). Such questions can now
be readily explored across multiple countries by overlaying the
many existing georeferenced living standard measurement or
demographic health surveys with the urban categorizations and
their hinterlands.

4.3. Access to services

Two other policy areas that could be served by public access to
the FEA and URCA databases are access to health services and edu-
cation. These services have a disproportionate impact on the well-
being of individuals and the issue of backwash vs. spread is partic-
ularly relevant since access to social services relies on human cap-
ital and resources that are often only available in urban centers and
to a different degree, depending on their size.

4.3.1. Addressing rural–urban disparities in health
Examining healthcare service availability and use along the

rural–urban continuum is critical to understanding and addressing
inequities in health outcomes. Consideration of connectedness and
CPT can help policy makers effectively target interventions to the
specific health needs of populations.

Populations farther away from urban centers, both in rural
areas as well as in small towns and cities, often need to travel long
distances for specialized or high-quality services, for example to
large national or regional hospitals often located in capital cities,
thus incurring substantial time and financial opportunity costs
(Kruk, Mbaruku, Rockers, & Galea, 2008). This can result in fore-
gone care and, ultimately, avertible death and disability. Inequities
in healthcare access tend to be particularly stark in low- and
middle-income countries, where health facilities in rural areas,
and even peri-urban areas and small towns, often lack the basic
infrastructure for proper health service provision. Facilities in rural
areas and small towns are often equipped and designed to provide
only basic services, many endure low stocks of drugs and limited
equipment, and are staffed by lower qualified health workers, for
example nurses and community health workers rather than doc-
tors. Both absenteeism and unfilled posts tend to be more acute
problems outside of large cities, as it is difficult to recruit and
retain health staff to work in these areas (Daniels et al., 2007).
Demand-side barriers, such as disparities in access to insurance,
employment and income that enable households to cover the costs
of care also differ across the rural–urban continuum and depend
heavily on proximity to large population centers.

Improving access to healthcare for rural and urban populations,
particularly when resources are limited, is essentially an optimiza-
tion challenge, complicated by spatial contextual factors that pre-
clude a ‘‘one size fits all” approach. The contextual factors that
affect optimal resource utilization and should inform a research
agenda include: (1) location-specific health needs defined using
deaths and illnesses reported sub-nationally to national ministries
of health; (2) geographic distributions of healthcare resources,
including the number of staff employed, beds, functioning equip-
ment, and other supplies; (3) constraints on the supply and
demand for healthcare resources; and (4) potential indirect bene-
fits associated with different resource allocation scenarios, as for
example investing in roads to speed up transportation thereby
making existing healthcare facilities more accessible. Addressing
the challenge of reducing inequity in healthcare access along
11
rural–urban gradients necessitates data-driven approaches that
take into account where population in an URCA or FEA is located,
while also incorporating local expertise on healthcare needs. In
many cases, rural populations are well connected to an urban cen-
ter, but access to services and opportunities can vary widely with
the size of the urban center.

Recent developments that can shape a research agenda for
defining healthcare priorities include global initiatives like the Glo-
bal Burden of Disease project, which estimate morbidity and mor-
tality for all causes of death in all countries (Vos et al., 2020); open-
source initiatives such as OpenStreetMap provide a rich resource of
healthcare facility information; and detailed information on popu-
lation distributions and characteristics contained within national
censuses and mapped at high-spatial resolutions by initiatives
such as the WorldPop project (Tatem, 2017). By incorporating such
geospatial datasets within analyses of travel time to services or
catchment modeling, key constraints of healthcare accessibility
can be quantified (Cattaneo, Nelson, & McMenomy, 2021; Weiss
et al., 2018, Weiss et al., 2020).

A research agenda focused on assessing healthcare disparities
could proceed by adapting the URCA or FEA approaches to health-
care. With 90 percent of the world population living either in urban
areas or within one hour of an urban center, better understanding
of the distinct challenges in access to quality healthcare faced by
populations in urban and peri-urban areas as well as rural areas
is required. For instance, in many situations, it may make more
sense to think of the URCA or FEA as the relevant catchment area
and the healthcare facilities contained within it as the healthcare
system, rather than considering the catchment area of a single
healthcare facility. Researchers may choose between the two glo-
bal datasets depending on the focus of their analysis, with FEA data
more geared to urban planning and URCAs having a better cover-
age of rural areas and towns with fewer than 50,000 people. The
exhaustive geographic coverage of the URCA approach would allow
researchers to associate healthcare gradients with administrative-
level data or survey data suitable for assessing the contextual fac-
tors described above. This approach is similar, in principle, to the
many applications of the RUCC in the United States in the area of
healthcare (Cyr, Etchin, Guthrie, & Benneyan, 2019). The novelty
of the URCA dataset for RUCC-like applications is that data are
available for any country in the world, and at a level of granularity
that can be matched to any administrative level, as we illustrated
with the example on poverty levels in Nigeria in Section 3.3. This
would then make it possible to provide policymakers with holistic
results that lead to more informed resource allocation decisions. It
would also enable benchmarking across countries.

A further area of research stems from the scarcity of data char-
acterizing specific healthcare services provided at known facility
locations. While initial efforts have mapped travel time to basic
healthcare globally (Weiss et al., 2020), comprehensive assess-
ments of the availability of specific healthcare services, such as
care for child birth or the treatment of HIV/AIDS, are less common
due to lack of data. This knowledge gap represents a substantial
opportunity for enumerating and ultimately addressing disparities
in healthcare access. Where high-quality data are available, such as
the Malawi 2013–14 Service Provision Assessment (Ministry of
Health (MoH) [Malawi] & ICF International, 2014), analyses quan-
tifying spatial disparities in access to services such as pediatric
emergency care are possible (Hulland et al., 2019).

Additional research that would inform assessments of dispari-
ties in healthcare include those focused on characterizing
healthcare-seeking behaviors and improving the quality, com-
pleteness, and timeliness of data captured in national healthcare
information systems. Refining our understanding of healthcare-
seeking behavior and preferences is required for understanding
how far people are willing to travel to seek care (Noor et al.,
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2006), how care-seeking behavior varies according to the health-
care service required (for example, because of the desire for pri-
vacy), and which facilities care-seekers will utilize (e.g., hospitals
vs clinics). Estimating these parameters will require detailed sur-
veys that catalogue patient behavior while also capturing their
movements through detailed travel histories or GPS-equipped
mobile devices. Methodologically, assessments of care-seeking
may draw upon healthcare catchments modeling (Arambepola
et al., 2020; Gao et al., 2016), which could potentially be approxi-
mated using URCA or FEA data. Lastly, continued improvement of
healthcare information systems will be critical for accurately esti-
mating the causes and spatial patterns of morbidity and mortality
(Haux, 2006). These systems provide the type of data necessary for
defining public health priorities and thus play an important role
directing expenditure.

The research agenda outlined above can also help to identify
opportunities to deploy novel approaches to reduce healthcare dis-
parities across both urban and rural communities. For example,
mobile health clinics and temporary facilities can provide health-
care for remote populations (Free et al., 2013). Improving the qual-
ity of select, less advanced health facilities in rural areas and small
urban centers, including by strengthening primary health care, can
prevent populations from having to travel long distances for basic
services (Buykx, Humphreys, Wakerman, & Pashen, 2010; Chan,
2009). Internet-enabled mobile phones offer the potential for
expanding telemedicine services (Africa-EU Partnership, 2015;
Martínez, Villarroel, Seoane, & Pozo, 2004). Culturally-sensitive
interventions can enhance trust and vouchers for transportation
or health services can improve affordability.

In summary, context-specific healthcare resource optimization
is possible through the collection of datasets and application of
analyses that address the challenges of localized health needs, geo-
graphic distributions of healthcare resources and populations, con-
straints, and indirect benefits. By combining multiple, spatially-
explicit approaches, improved characterizations of disparities in
access to care along the rural–urban continuum are possible. Over-
all, having geographic-specific information ensures interventions
can be deployed to target specific gaps in health system perfor-
mance, maximizing the impact of investments on health outcomes.

4.3.2. Addressing rural–urban disparities in education
Differences in access to educational services and educational

outcomes along the urban–rural continuum are sizeable. New data
that provide finer gradations between urban centers and the most
remote locations enable innovative research that can improve edu-
cation policy and outcomes. While educational attainment in rural
areas may deliver lower returns on average than in urban areas, in
part due to less economic opportunity in rural areas, a lack of data
means that research to date has not been able to parse how returns
vary across the spectrum of urbanization. New estimates of the
returns to schooling, combining household survey data with geolo-
cated data, could illuminate how these returns vary not only across
the urban–rural divide but also as students get further from roads
that provide access to urban centers (and thus, the formal job mar-
ket). It could also illustrate the extent to which these returns are
mediated through complementary behaviors like migration or
inputs like virtual technologies.

A deeper understanding about how policymakers, educators,
caregivers, and students see the role of education across the
urban–rural continuum can also help improve the quality of educa-
tion and reduce potential inequalities across children in different
geographic spaces. For instance, rural areas often face teacher-
specific challenges related to attendance, resources, training, and
recruitment. Students in rural areas also access post-secondary
education at much lower rates. Rural and remote-area schools also
have less access to modern construction materials, transportation,
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electricity, water, and proper infrastructure; good infrastructure
can promote attendance and foster a productive environment that
is conducive for learning, particularly when designed to serve the
basic needs of its beneficiaries (Beteille et al., 2020). Likewise, tea-
cher and student absenteeism may vary non-linearly and even
non-monotonically across the urbanization spectrum. However,
very few research studies examine levels of absenteeism across
the full spectrum of urbanization. This would be possible, for
example, by combining the World Bank’s Service Delivery Indica-
tors (SDI) on teacher absenteeism with geolocated data on schools
(Bold et al., 2017). The reasons for absenteeism may vary, for
example, if teachers in remote areas with fewer trained profession-
als are called on to perform a wider array of tasks in the commu-
nity; this too could be examined by combining the SDI data with
geolocated data. Understanding how to deliver educational infras-
tructure sustainably, however, requires not only geolocated data
but also longitudinal data, which are limited in international edu-
cation studies (McEwan, 2015). More research is thus needed to
understand what school design and improvement can be imple-
mented given limited access to building resources in rural areas,
and how these vary as schools grow more rural, with decreasing
access to urban centers.

Many teachers prefer to teach in urban areas, such that educa-
tion systems offer financial or other incentives to entice teachers to
rural areas (Crawfurd & Pugatch, 2021). Several studies have eval-
uated whether such programs boost teacher presence in rural
schools (Evans & Mendez Acosta, 2021a) However, the impacts of
such a program—and thus its optimal design—may well be non-
linear depending on the remoteness of the school and access to
urban amenities.

Some challenges are very specific to education. For example,
language ability of teachers is a distinct challenge in schools at dif-
ferent points along the urbanization spectrum. Increasing research
shows that initial literacy instruction in a language with which stu-
dents are already familiar (e.g., their native tongue) is most effec-
tive (Evans & Mendez Acosta, 2021b; Piper, Zuilkowski, &
Ong’ele, S, 2016). Another challenge is that of girls in rural areas
having less access to menstrual hygiene management technology
and private sanitation facilities compared to girls in urban areas,
which can cause them to miss school or experience harassment
during their menstrual periods (Adukia, 2017; Kazianga, Levy,
Linden, & Sloan, 2013). With both examples, geolocated data
together with household and industry surveys could be useful in
assessing the incidence of these challenges along the rural–urban
continuum and how to address them.

The third and final element to be considered is that of differ-
ences in labor demand along the urbanization continuum, which
have heterogeneous effects on children’s decisions to attend
school. Children are more likely to participate in school when there
is an increase (perceived or real) in the educational skill premium,
which is likely to be greater in urban areas due to access to more
jobs that require differing levels of education, as they did after
the introduction of call centers (Jensen, 2012) or the construction
of paved roads connecting rural areas to nearby urban areas in
India (Adukia, Asher, & Novosad, 2020). These perceptions – which
are usually lower in rural areas – affect household investments in
education. The urban–rural dichotomy is a poor indicator for this.
Access to markets may vary more based on access to urban areas
than on whether one is actually based in an urban area. New
research can and should explore the reverberations of changes in
the educational skill premium in urban centers as one moves fur-
ther and further away from them, and how the effect of distance
is mediated by the size of the urban center of reference.

Alternatively, if changes in labor demand increase the opportu-
nity cost of attending schools, then educational participation can
decrease. This happened, for example, after the introduction of
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manufacturing jobs in Mexico (Atkin, 2016) or an employment
guarantee program in India (Adukia, 2020). Understanding the dis-
tinct opportunity costs related to school participation across the
rural–urban continuum, and how curricular materials can be
designed to match the skills and competencies necessary for an
improved quality of life and motivate students to stay in school
and succeed, is crucial.

The distinct challenges across urban and rural areas in educa-
tion are non-binary, with great variation within both urban and
rural areas, depending on population density, infrastructure, dis-
tances, and other factors. The solution, likewise, is not merely to
provide more of the same services in rural areas that are offered
in urban areas. Global datasets like the ones provided by
Moreno-Monroy and co-authors (2020) for FEAs, or by Cattaneo,
Nelson & McMenomy (2021) for URCAs open new possibilities.
Matching them with improved geolocated data—as was done for
poverty in Section 3.3—that identify and describe the contexts in
which children and youth live, the constraints they face, and their
educational participation, is crucial. It will enable policies that are
better designed and better targeted so that every child has equal
opportunities to fully realize their potential.

4.4. Governance for community development and environmental and
natural resources management

While the rural–urban continuum is an established term in a
number of disciplines, environmental management practitioners
prefer to use the term ‘rural–urban gradient’ (or urban–rural gradi-
ent) when discussing the provision of ecosystem services. Depend-
ing on the case, the ecosystem services considered along a rural–
urban gradient may be in connection to provisioning (e.g., food,
fresh water, fuel wood), regulating (e.g., climate, erosion, water,
disease), and cultural activities (e.g., religious, tourism, recreation,
aesthetic) (Antognelli & Vizzari, 2017; Herrero-Jáuregui et al.,
2019; Kroll, Müller, Haase, & Fohrer, 2012). A growing literature
now focuses on the spatial mismatch between the supply of differ-
ent ecosystem services and their demand, as well as the conflicts
(and possibilities for collaboration) that can ensue between stake-
holders along the rural–urban gradient (Geijzendorffer, Martín-
López, & Roche, 2015; González-García et al., 2020).

Sites dedicated to outdoor recreation are often located in rural
areas and small towns, while the demand for leisure is concen-
trated in urban counterparts. For example, conservation schemes
implemented through nature reserve networks can cause conflicts
between a regional planning agency and rural population
demands, mainly due to the restrictions on access to provisioning
services (Gutman, 2007; Herrero-Jáuregui et al., 2019), constraints
to traditional sustainable grazing in protected areas (Schmitz et al.,
2012), and increasing urbanization in the edges of protected areas
due to the ‘park-view effect’ (Wittemyer et al., 2008). Without col-
laborative governance and effective multi-scalar institutions span-
ning the rural–urban gradient, rural areas would have little
incentive to protect the environment for urban demand for recre-
ation, creating a potentially large environmental inefficiency. Even
if the regulation of these activities is developed at higher levels of
government, implementation is local, hence multi-scalar collabo-
ration is an essential part of any solution. In the simplest sense,
most natural resources are located in rural areas but consumed
in metropolitan areas. Ownership and control of the extraction,
processing and use of resources has often been dominated by
urban elites (Caudill, 1963). A more democratic form of resource
governance would engage local rural communities so that local
community priorities and cultural practices, workers’ rights, and
environmental protection are considered. Social and institutional
relationships along the urban–rural continuum can provide ample
room for ‘‘rural agency.” The relative power of places at various
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spatial scales is a combination of their institutional competency
and how they are embedded in multi-scalar relationships where
much social, economic, environmental and political life is trans-
acted (Brown & Shucksmith, 2017).

The development of collaborative, mutually beneficial inter-
place relationships contributes to community development –
including natural resource management – throughout the urban–
rural continuum globally. And, while larger places tend to have
greater power than their smaller counterparts, smaller places –
especially those with capable governments and institutions – can
establish egalitarian relationships with their larger neighbors.
Examples of relatively egalitarian multi-scalar relationships
include the direct marketing of food through farmer’s markets,
roadside stands, and local community-supported agriculture
(Jablonski, McFadden, & Colpaart, 2016); and rural landfills for
urban waste where the recipient community determines the type
and volume of waste accepted and the tipping fees, while receiving
environmental remediation. For example, New York City and a
coalition of 42 rural towns developed a mutually-advantageous
memorandum of agreement protecting the rural environment
and the viability of the dairy industry while assuring a safe and
ample water supply to the city (Pfeffer & Wagenet, 2003). This
demonstrates that collective management of natural resources
across political jurisdictions, and between rural and urban areas,
is possible, although often challenging to implement.

Governance of the environment and natural resources has an
important spatial dimension consistent with the urban–rural con-
tinuum. One cannot ignore where stakeholders are located along
the continuum, the size of urban settlements, and past planning
efforts. For example, Murali et al. (2019) find that the use of local
provisioning environmental services decreases as the size of settle-
ments increases. In a review, Bai et al. (2017) report variations in
aquatic pollutants along the urban–rural continuum going from
large cities to small towns, and peri-urban and rural areas. The lit-
tle amount of comparative research examining ecosystem services
along the urban–rural continuum indicates that gradient patterns
cannot be generalized since spatial patterns vary in urban–rural
areas of different regions (Hou, Müller, Li, & Kroll, 2015;
Larondelle & Haase, 2013). Furthermore, the size of an urban–rural
catchment area will also determine the institutions that are in
place, the number of jurisdictions that may have to coordinate
their actions, and the political and power dynamics among institu-
tional actors. The complexity of such multi-scalar interactions,
their specificity, and the data requirements for analysis mean that
analyses are often done on an ad-hoc basis for individual
metropolitan areas.

A research agenda that examines shared interests and collabo-
ration among places is an important basis for development. Future
research should focus on the institutions providing services,
employment, and civic participation. It should examine how rela-
tionships between places develop over time, how power is dis-
tributed, and how inter-place spaces are governed (including the
roles of both public and private actors). A major question is
whether multi-scalar governance is democratic. Since governance
typically adheres to municipalities, the multi-scalar model embed-
ded in the rural–urban continuum transcends such boundaries
raising the question of responsiveness and accountability. Research
should explore how the ‘‘soft space” approach may obscure power
inequalities within and between places that undermine
democracy.

A variety of methodological approaches will be needed includ-
ing grounded case studies with a mix of qualitative and quantita-
tive data, and analysis of secondary data aggregated into
substantively meaningful spatial categories. For example, the
development of the RUCC in the United States of America informs
the design and implementation of a wide range of social, economic,
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and environmental programs. In the institutional and environmen-
tal realms, for example several scholars have used the RUCC frame-
work to examine ideological and political differences across the
rural–urban continuum (Kelly & Lobao, 2019; Scala & Johnson,
2017), analyze natural amenity effects on in-migration along the
urban–rural continuum (Chi & Marcouiller, 2013), and investigate
the adoption of conservation practices by farmers (Werner,
2021). The URCA global dataset facilitates this type of analysis in
other countries where data of this kind are not readily available.
It provides a systematized way of analyzing urban–rural gradients
by identifying catchment areas linking rural locations to their
urban centres of reference.

The challenge of a new research agenda lies in avoiding the trap
of going from one oversimplified categorization to another. The
URCA approach provides a broader classification that allows for a
more nuanced representation of identity; however, it does not
directly examine how institutions and governance vary across
the rural–urban continuum. Grounded, community-based research
is more likely to produce such information. An approach where
local level dimensions are overlaid with the URCA dataset seems
fruitful. Examples of local information that can be merged with
the URCA data set include data on land use zoning, the provision
of ecosystem services, socio-economic characteristics of stakehold-
ers, local economic resources, the social acceptability of proposed
actions and whether local and regional political actors are willing
to expend political capital to advance proposed initiatives. A simi-
lar approach could be followed in classifying rural areas based on
the agrarian structure and modes of agricultural production. These,
in combination with case studies, could shed new light on bi-
directional interdependencies linking urban agglomerations and
their surrounding areas.
5. The way forward

With this review, we revisit rural–urban connectivity, empha-
sizing the bidirectional nature of rural–urban relationships, the dif-
ficulty of discussing social and economic processes in one area
without acknowledging the other, and how they are linked by
multi-scalar institutional relationships. We bring together two dif-
ferent approaches that address territorial issues – functional areas
and the rural–urban continuum – and provide a framework for
their adaptation and operationalization based on recently pub-
lished data and the methods to compute it. This area of
research � grounded in regional planning � is significant for all
countries and has implications for employment, education, health
services, environmental management and opportunities for civic
engagement. For low-income countries, it is particularly relevant
for poverty reduction strategies, organizing city–region food sys-
tems, and mobility transitions towards more commuting and less
migration. We suggest directions to shift the discussion on devel-
opment policy towards a more territorial perspective that accounts
for interlinkages between different size cities and their surround-
ing rural areas. We argue that the recently developed URCA global
dataset is an important step forward, especially if complemented
with grounded studies, to understand how spatial relationships
operate in a variety of social, economic, environmental, institu-
tional, and developmental contexts. Similarly, the global delin-
eation of metropolitan areas (Moreno-Monroy, Schiavina, &
Veneri, 2020) also provides new entry points for informing devel-
opment policy, particularly for urban planning.

We acknowledge that these datasets have limitations in terms
of their scope and ability to characterize urban–rural interconnec-
tions. First, they do not yet track how urban–rural systems evolve
over time and therefore can only provide a static view. Indeed,
changes in transportation and communication infrastructure will
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affect travel times, the prospects for social and economic connec-
tivity, and institutional collaboration along the rural–urban contin-
uum. These technological changes, in turn, enhance ‘‘mobilities” of
people, information, and financial and other resources thereby re-
defining and transforming regional structures (Urry, 2007). Should
the URCA data become available over time, it would be interesting
to investigate these dynamics.

We also acknowledge that, with ICT development, rural–urban
linkages may become partly decoupled from travel time to urban
centers that are able to provide virtual services. This trend has,
to some extent, increased with the COVID-19 pandemic. In fact,
while the pandemic has exacerbated long-standing inequalities –
including spatial inequalities along the rural–urban continuum –
it has also induced innovation. The consequential health crisis,
for example, pushed physicians and health systems worldwide to
adopt virtualized treatment approaches between patients and
health providers (Webster, 2020). The challenge will be to sustain
these innovations on a permanent basis after the pandemic. Rural
residents can greatly benefit from enhanced quality-of-life pro-
vided by better ICT connectivity for access to e-government,
healthcare, education, etc. However, small towns and rural com-
munities often lack the basic ICT infrastructure needed to prosper
in the digital age, namely internet access (Lai & Widmar, 2020), as
well as access to digital goods and services such as e-health
(Webster, 2020) and online education services. This is an interest-
ing avenue for future research that will surely affect social and eco-
nomic development along the rural–urban continuum.

Finally, the URCA dataset is currently limited by the assumption
that a rural location revolves around a single urban centre of refer-
ence. Although this allows capturing rural–urban interlinkages, it
does not take into account that regional development and sustain-
ability can also be shaped by non-adjacent functional relationships,
also referred to as teleconnections (Seto et al., 2012). This limita-
tion could be solved by allowing rural areas to be identified with
multiple urban centres for different types of activities or services,
recognizing the polycentricity of many systems. Such an extended
approach could expand the scope of the teleconnections consid-
ered so as to encompass interactions within broader regions, along
the lines of the analysis by Wang & Zhou (2018) for China’s Beijing-
Tianjin-Hebei megaregion. Accounting for socio-economic and
environmental teleconnections beyond the regional level would
require more elaborate inter-scalar integrated modelling. The lim-
its in spatial reach notwithstanding, we believe the data and
approach discussed in this review are an important step towards
enriching regional planning and development strategies.
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