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ABSTRACT

The spatial organization of settlements is a dynamic, dialectical, and multi-layered concept.
Within the framework of the relational space paradigm and network-based approach, it is
conceptualized not as a static structure but as a platform for multi-level human, economic,
social, and ecological interactions. A case study of the central settlement system of
Tonekabon County shows that the region is transitioning from a centralized, polar structure
centered on the city of Tonekabon toward a decentralized, polycentric pattern.

Drawing on the qualitative paradigm and grounded theory method, this study employs
semi-structured interviews with 17 participants and a three-stage coding process (open,
axial, and selective) using Atlas.ti software to identify and explain the forces influencing
this transformation. The findings indicate that the transition from a hierarchical to a
network-based structure follows a four-stage causal chain: (1) geographical advantage and
spatial proximity as contextual conditions; (2) development and equipping of transportation
and information technology networks as causal conditions; (3) the flow of capital and
population from metropolises in the form of tourism and second homes, coupled with real
estate capitalism, as intervening conditions; and (4) the reduction of centralization, leading
to the emergence of intermediate settlements (Valiabad, Soleymanabad, Ammariyeh,
Lazarbon) as active nodes and the formation of a "distributed centrality” pattern. This
transformation is constituted through the cyclical and concurrent interplay of three
mechanisms: agglomeration and dispersion, conflict and equilibrium, and synergy and
coexistence. However, the long-term persistence of this structure cannot be achieved
without a fundamental redefinition of the spatial planning system—a redefinition whereby
the hierarchical model is abandoned in favor of a network-based model, and policies are
oriented according to actual functional regions rather than rigid administrative divisions.
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Extended Abstract

Introduction

The spatial organization of settlements has undergone a fundamental theoretical shift from classical central
place theory (Christaller, 1933) to network-based and relational space paradigms. From the perspective of
relational space (Harvey, 1973, 2000; Lefebvre, 1991), space is not a neutral container but a social product
shaped by economic, political, and social relations. Meijers (2007) and Taylor et al. (2010) advanced the
network paradigm by emphasizing horizontal, polycentric, and non-hierarchical interactions among
settlements. Despite growing theoretical consensus, empirical studies - particularly on rural-urban systems in
developing countries - have largely focused on describing spatial patterns rather than explaining the causal
processes and driving forces behind them. Previous quantitative research (Journabian et al., 2023) indicates that
the central settlement system of Tonekabon County in northern Iran exhibits an emerging polycentric spatial
pattern. However, the underlying causal mechanisms and contextual factors remain underexplored. This study
aims to identify and analyze the factors influencing the spatial organization of rural settlements in Tonekabon’s
central system using a qualitative grounded theory approach.

Study Area

The central district of Tonekabon County is located in Mazandaran Province, between the Caspian Sea and
Alborz Mountains. It includes two cities (Tonekabon and Shiroud), two rural districts (Golijan and
Mirshamseddin), and 87 inhabited villages. The area encompasses three ecological zones: coastal-plain,
foothill, and high mountainous. According to the 2011 census, 34.6% of the rural employed population works
in agriculture, 27.2% in industry, and 38.1% in services. The region benefits from fertile soils, diverse
agricultural products (citrus, kiwi, rice, greenhouse crops), and growing tourism, including second-home
development.

Material and Methods

This study adopts a qualitative paradigm and employs Strauss and Corbin’s (1998) systematic grounded theory
approach. This method is epistemologically consistent with the relational space paradigm, as both highlight the
socially constructed nature of space and the agency of local actors. Purposive and snowball sampling continued
until theoretical saturation was reached after 17 semi-structured interviews. Participants included three groups:
(1) executive experts from the municipality, governor’s office, and district administration; (2) academic
specialists in geography and rural planning; and (3) private-sector actors (consulting engineers, poultry farmers,
cold storage operators, workshop owners, and members of the industrial town board). Interviews lasted 45-100
minutes and were recorded manually. Data analysis involved open, axial, and selective coding using ATLAS.ti
version 8. Open coding was conducted without preconceived theoretical frameworks. Trustworthiness was
ensured through member checking, external expert review, and thick contextual description.

Result and Discussion

Analysis yielded 337 open codes, 17 axial categories, and a set of selective categories. The findings reveal a
four-stage causal chain driving the transition from a hierarchical to a polycentric network structure.

Stage 1)Contextual Conditions:

Geographical advantages (fertile soil, water resources, climatic diversity) and spatial proximity (short
distances, adjacency, and homogeneous distribution of population and activities) created a foundation for daily
interactions and complementary relations among settlements. As one participant (OS-2) noted: “Spatial
proximity, short distances, and a well-connected network between rural centers and surrounding urban nodes
have been instrumental in forming networks and flows.”

Stage 2) Causal Conditions:

Three key forces drove the transformation. First, improvements in the transportation network (east-west
highway and asphalted rural roads) reduced travel times, connected previously isolated mountain settlements
(e.g., Karatchal and Pletan), and enabled direct producer-to-market linkages. Second, the spontaneous
moderation of centralization — a bottom-up spatial process rather than a top-down state policy — enabled
intermediate settlements (Valiabad, Soleymanabad, Ammariyeh, Lazarbon) to assume new roles as tourism
hubs, agricultural service centers, and specialized production clusters. Third, speculative real estate capital
flowing from major metropolises (Tehran, Karaj, Isfahan), driven by environmental pressures and middle-class
expansion, commodified land, promoted second-home construction, and fostered unplanned secondary centers.

Stage 3) Intervening Conditions:
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Eight factors intensified, moderated, or created tensions within the process. In-migration of seasonal tourists
and second-home owners increased demand for housing and services but also caused territorial instability
(deforestation, water pollution, waste accumulation). Tourism development converted former agricultural or
pastoral villages into service-oriented centers. Improved market access led to specialized production clusters
(ornamental plants in Nazarabad and Lazarbon; kiwi in the plains). Advances in information technology and
innovation (internet access, social media marketing, cold storage, and packaging) allowed local producers to
bypass intermediaries and access real-time price information. However, two structural barriers persist: the
concentrated hierarchical distribution of superior services centered on Tonekabon city and the mismatch
between formal administrative boundaries and actual functional territories. As one participant stated: “Network
behavior is emerging without any planning or organizational coordination. Political divisions do not provide a
meaningful framework for functional regions.”

Stage 4) Outcome (Polycentric Structure):

The interplay of these conditions has activated intermediate settlements and produced a pattern of “distributed
centrality.” Notably, three mechanisms operate cyclically and simultaneously rather than linearly:
agglomeration and dispersion, conflict and equilibrium, and synergy and coexistence. For instance, the
concentration of higher-order services in Tonekabon coexists with the emergence of specialized service nodes
in intermediate settlements. Conflicts over land and resources between locals and newcomers simultaneously
generate new equilibria through role redefinition.

The findings align with Douglass’s (1998) “regional network strategy” and Taylor et al.’s (2010) “central flow
theory.” While some Iranian studies have deemed network formation unsuitable at the national scale, this
research demonstrates that horizontal network relations can emerge spontaneously at local and regional levels.
The primary novelty lies in revealing the cyclical, mutually reinforcing interaction of the three mechanisms —
in contrast to previous models that treated them as linear and independent. Nevertheless, structural barriers
remain: the dominance of superior services in Tonekabon and the misalignment of administrative boundaries
with functional realities. Due to the qualitative nature of the study, statistical generalization is not possible;

transferability depends on contextual similarity.

Conclusion

The polycentric spatial organization in Tonekabon’s central settlement system represents a spontaneous
historical transition from a hierarchical to a network-based structure, resulting from the simultaneous
interaction of geographical advantages, infrastructure development, capital and population flows, and the
moderation of centralization. In this process, the three mechanisms of agglomeration/dispersion,
conflict/equilibrium, and synergy/coexistence operate cyclically and reinforce one another. However, the long-
term sustainability of this structure requires a fundamental shift in spatial planning — from a hierarchical to a
network-oriented model based on actual functional regions rather than rigid administrative divisions. Without
such changes, institutional incoordination and environmental degradation may undermine this spatial
achievement.

Key words: Relational space, Network space, Tonekabon system, Spatial organization, Spatial integration.
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