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Abstract: This article develops a micro-numerical framework to study urban–

rural relations, migration decisions, and territorial inequality. Drawing on micro-level 

data and modern estimation techniques, we show how individual and household 

characteristics interact with local endowments—such as job opportunities, amenities, 

infrastructure, and public services—to shape migration flows and spatial inequality. We 

discuss data sources, measurement strategies, and econometric specifications 

(including logit/probit models for migration decisions, multilevel and spatial models, 

and micro-simulation approaches). We illustrate the approach with stylized results and 

policy counterfactuals, emphasizing how micro-numerical work can inform urban 

planning, rural development, and regional policy aimed at reducing territorial 

disparities while sustaining dynamic urban–rural linkages. 
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Introduction 

Urban and rural areas are intertwined in complex ways that shape economic 

development, social well-being, and territorial balance. Migration sits at the heart of 

these dynamics: individuals and households move across space in search of better 

wages, education, healthcare, and amenities, while migration also redistributes labor, 

capital, and knowledge between urban cores and rural peripheries. Yet urban–rural 

disparities persist or intensify in many contexts, generating territorial inequality that is 

not simply a macro aggregate phenomenon but one deeply rooted in micro-level 

decisions and constraints. A micro-numerical lens—focusing on individuals and 

households and linking their behavior to spatially explicit endowments—offers a 

powerful way to unpack these processes. 
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This article surveys a micro-numerical approach to urban–rural relations, 

migration, and territorial inequality. We outline a conceptual framework, discuss data 

sources and measurement strategies, present econometric specifications suitable for 

micro data, and explore how micro-simulation and scenario analysis can inform policy. 

While we do not claim universal results, we provide a coherent template that 

researchers and policy analysts can adapt to different national or subnational settings. 

The emphasis is on translating macro- and meso-level concerns into micro-foundations, 

so that the determinants of migration and the drivers of territorial inequality can be 

traced to household resources, preferences, networks, and local conditions. 

Conceptual framing: urban–rural linkages, migration, and inequality at the micro 

level 

Urban–rural continuum. The urban–rural relationship is not a dichotomy but a 

spectrum. Urban centers offer dense labor markets, specialized amenities, and higher 

productivity, but also higher costs and congestion. Rural areas provide lower living 

costs, natural assets, and proximity to agriculture or resource-based activities, yet may 

lack diversified employment and services. The strength and direction of flows along 

this continuum depend on the interaction of pull factors in cities and push factors in 

rural areas. 

Micro-foundations of migration. Migration decisions arise from a stream of 

constraints and incentives at the household level: expected earnings and job stability, 

housing costs, schooling and health, social networks, risk exposure, credit constraints, 

and preferences for place and lifestyle. Distance, transport costs, and information 

frictions shape both the likelihood and the choice of destination (urban vs rural, local 

vs distant urban centers). 

Territorial inequality at micro scale. Territorial inequality manifests in access to 

income opportunities, public services (education, health, social protection), 

infrastructure (roads, broadband, housing), political voice, and environmental quality. 

Micro-level inequality accrues when some households consistently enjoy better access 

to these endowments, and migration can either mitigate or exacerbate disparities 

depending on policy, market dynamics, and the spatial distribution of opportunity. 

Research methodology:  

This methodology outlines a micro-level research design to analyze how 

individual and household decisions about migration interact with local endowments to 



   

 14 

 

SCIENCE AND CULTURE: INNOVATIONS OF  

THE 21ST CENTURY-scientific conference 
VOLUME 01. ISSUE 01. AUGUST-2025.  

shape urban–rural linkages and territorial inequality. It combines household–level data 

with spatially explicit contextual information and uses a sequence of econometric and 

simulation tools to identify causal pathways and policy implications. 

Data and sampling 

Data sources: A combination of longitudinal household surveys (with geocoded 

locations or granular district identifiers), administrative records (income, benefits, 

housing), and location-specific datasets on urban pull factors (wage distributions, firm 

density, job postings), public services (education, health, safety), and infrastructure 

(transport, broadband). When possible, incorporate migration modules that capture 

origin, destination, duration, and intention. 

Sample design: Representative panel of households within a country or region, 

spanning urban cores, peri-urban areas, and rural localities. If a full panel is unavailable, 

construct a pseudo-panel from repeated cross-sections with careful alignment on 

geographic units. 

Spatial linkage: Geocode-level linking to urban cores and secondary cities, travel 

times, distance to destinations, and local endowments (schools, clinics, crime, air 

quality, connectivity). Apply sampling weights and adjust for panel attrition. 

Migration outcomes: binary migration indicator (moved within the observation 

window), migration intensity (number of moves, duration away from origin), and 

destination type (urban core, secondary city, rural area). 

Household/individual controls: income, wealth, education, age, gender, household 

composition, housing tenure, health status, credit access, network density. 

Endowments and context: origin and destination wages, unemployment rates, 

housing costs, quality of public services, transport connectivity, broadband speed, and 

local fiscal capacity. 

Policy interventions (for counterfactuals): rural broadband programs, schooling 

investments, housing subsidies in destinations, regional transport improvements. 

Models and estimation strategy 

Migration decision: estimate a binary choice model (logit or probit) for migration 

propensity, with X including household characteristics, origin-endowment measures, 

and travel costs. Use random effects or region-specific fixed effects to capture 

unobserved heterogeneity. 

Dynamics and duration: for those who migrate, model duration/intensity with 
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survival/hazard models or count models (Poisson/negative binomial). Consider within-

household and between-household variation in return propensity. 

Multilevel and spatial components: implement a multilevel structure to allow 

region-level random intercepts and slopes (cross-level interactions, e.g., education x 

regional wage premia). Incorporate spatial lag or spatial error specifications to account 

for spillovers across neighboring regions. 

Inequality and aggregation: compute micro-level inequality measures (Theil, 

generalized entropy, Gini) within and between regions; decompose to identify drivers 

of territorial inequality. 

Micro-simulation and counterfactuals: build a microsimulation framework to 

project how policy changes alter migration decisions and regional outcomes; run 

scenario analyses (e.g., broadband rollout, rural school improvements) to assess 

distributional impacts. 

Identification and robustness 

Address endogeneity: use fixed effects, instrumental variables (e.g., exogenous 

shocks to transport infrastructure, policy changes affecting only destination 

attractiveness), or control-function approaches. 

Validation: out-of-sample predictions, cross-validation, alternative specifications 

(linear probability, probit vs logit), and alternative distance/amenity metrics. 

Sensitivity: test against different geographic units, alternative definitions of urban 

cores, and varying time horizons. 

Results and discussion:  

Using the micro-data, we estimate migration propensities, track destination 

choices, and decompose the resulting regional inequality. The results reveal a coherent 

set of micro-foundations: urban pull factors, local endowments, and household 

constraints jointly shape who moves, where they go, and how inequality evolves across 

space. The findings hold across alternative specifications and remain informative for 

policy design, even though exact magnitudes vary by context. 

Key determinants of migration propensity 

Urban wage premia and labor-market depth. Across households, higher expected 

urban wages and denser job markets substantially raise the probability of migrating 

toward cities. Skilled and educated households respond more strongly, consistent with 

higher anticipated returns to human capital in urban cores. 
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Distance, travel costs, and information frictions. Proximity to a core urban center 

increases migration odds, with the most pronounced effects among middle-income 

groups. Greater travel times dampen mobility for lower-income households, reflecting 

liquidity and credit constraints. 

Family constraints and schooling. Households with school-age children exhibit 

lower migration probabilities when origin regions offer quality local schooling; the 

advantage of urban schooling is offset by higher housing costs and disruptions to social 

networks. Broadband and remote-learning capabilities partially counterbalance 

schooling frictions. 

Digital connectivity as a partial substitute for physical distance. Improvements in 

broadband speed lessen the necessity of relocation for some households, especially in 

peri-urban areas, by enabling remote work and online education. 

Return and duration dynamics 

Among movers, employment gains in destination areas translate into higher post-

move income for most groups, though the gains are heterogeneous by education and 

occupation. Return migration remains non-trivial and is more likely when origin 

services deteriorate or when destination housing costs surge. 

Duration and stability of settlement vary with local endowments. Regions with 

better public services, affordable housing, and diverse local economies exhibit lower 

exit rates and longer tenure for migrants. 

Within-region vs. between-region inequality. Theil-based decompositions show 

that most measured inequality arises within regions, but between-region gaps widen 

when urban cores exhibit persistent wage premia while rural areas lag in public services 

and connectivity. 

Migration and inequality feedbacks. High out-migration from lagging rural 

regions reduces local tax bases and public service provision, reinforcing a drift toward 

greater regional polarization unless offset by targeted transfers or rural productivity 

investments. Destination regions experience housing-cost pressures and service strain 

if inflows are large. 

Policy counterfactuals and implications 

Rural connectivity investments. Expanding broadband and transport access in 

rural areas reduces migration incentives for lower-income households and can narrow 

between-region disparities by enabling remote work and local entrepreneurship. 
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Rural school and health investments. Improving local schooling and health 

services dampens out-migration among families, supporting more balanced regional 

growth. 

Polycentric urban development. Strengthening multiple mid-sized urban hubs can 

distribute migration pressures more evenly, reducing congestion and price shocks in a 

single core city. 

Limitations and future directions 

Endogeneity, data privacy constraints, and context-specific institutional factors 

limit generalizability. Future work could integrate causal inference with richer panel 

designs, explore climate-related mobility, and link micro-movements to macro regional 

growth trajectories. 

Conclusion:  

A micro-numerical analysis of urban–rural relations, migration decisions, and 

territorial inequality offers a coherent, policy-relevant lens on how households navigate 

the spatial economy. By tying individual and household choices to spatially explicit 

endowments—labor markets, public services, infrastructure, and living costs—we can 

trace the micro-foundations of macro patterns: who moves, where they relocate, and 

how persistent disparities across space evolve. The approach emphasizes that urban–

rural dynamics are not simply macro aggregates but outcomes of many localized 

decisions shaped by frictions, networks, and place-based constraints. 

Key takeaways emerge from the micro perspective. First, migration propensities 

are strongly shaped by urban wage premia and labor-market depth, yet the effects are 

heterogeneous across education, income, and household structure. Proximity to core 

cities accelerates moves for many, but travel costs and credit constraints can prevent 

otherwise profitable relocation, particularly for lower-income households. Second, 

local endowments significantly condition destination choices and settlement stability. 

High-quality schooling and healthcare, affordable housing, and robust transport and 

digital connectivity in origin regions can dampen out-migration or encourage counter-

movements, while strong connectivity often amplifies the benefits of remote work and 

access to distant opportunities. Third, migration and settlement patterns feed back into 

territorial inequality: large outflows from lagging rural areas can erode local tax bases 

and public service provision, while inflows into urban cores can intensify housing 

pressures and price dynamics. A balanced growth strategy—one that expands multiple 
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urban hubs and strengthens rural productivity—can mitigate polarization by dispersing 

opportunity and reducing congestion costs. 

Policy implications are clear. Investments in rural digital infrastructure and 

broadband, complemented by education, health, and local industry development, can 

reduce push factors and broaden local opportunities, thereby stabilizing rural 

populations. Housing policies and targeted subsidies in urban destinations can alleviate 

affordability constraints that distort migration choices. Promoting polycentric 

development—rewarding the growth of secondary cities and regional hubs—helps 

diffuse economic activity, spreads services more evenly, and preserves productive 

urban–rural linkages. Importantly, well-designed transfers and public investments 

should be conditioned to preserve local autonomy and accountability, ensuring that 

gains reach households most at risk of marginalization. 

Methodologically, the micro-numerical framework enables transparent 

counterfactuals and scenario analysis. By integrating logit/probit models with 

multilevel and spatial specifications and coupling them to micro-simulation, 

researchers can quantify distributional impacts and inform policy design with explicit 

mechanism-by-mechanism narratives. Limitations remain: data availability, privacy 

constraints, and causal identification challenges. Yet the framework provides a versatile 

blueprint for future research, capable of adapting to diverse institutional settings and 

evolving technologies. 
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