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any research and policy questions faced by demographers require analysis of complex 

patterns of interrelated social, behavioral, economic, and environmental phenomena.  In 

addressing these questions, it is increasingly argued that both spatial thinking and spatial 

analytical perspectives have an important role to play. Indeed, demographic research on 

racial/ethnic segregation and other forms of social stratification and inequality, on health 

behaviors, morbidity and mortality, on fertility, and on family structure/transitions and aging—

today and in the past, in the US and overseas—increasingly depend on the collection and 

analysis of individual- and contextual-level data across a wide range of spatial and temporal 

scales (Entwisle, 2007).   

What does the near future hold for spatial demography? While demographers know that 

prediction is dangerous, we can confidently predict that things will change. Indeed, the 

geospatial data and methodological development environment has changed just in the last few 

years (i.e., since recent reviews offered by Weeks 2004; Voss, 2007; and Castro 2007). New types 

of data and emerging statistical methods coupled with reciprocal enhancements in conceptual 

models will help promote spatially informed demographic research. 

 

Data:  
The volume, sources, and forms of available geospatial data are growing rapidly.  Recent 

developments in participant generated data or volunteered geographical information (e.g., 

Twitter, Open Street Map, GPS traces), in next-generation wireless and sensor technologies, and 

in data storage and handling (e.g., cloud computing, geospatial data warehouses, data mining 

techniques, and relational databases) are already, and will continue to, change what, how, and 

when we collect data on individuals and their environments. New data formats will be tagged 

with both a geographic location and a time stamp to provide unparalleled spatial and temporal 

precision. These technological developments and new spatio-temporal precision has enormous 

potential to permit better functional understandings of human spatial behavior and to contribute 

to new ways of thinking about relative and absolute utilization and/or exposure to place, to 

issues of spatial embeddedness, and of scales of analysis (Chaix et al, 2009; Matthews, 2011). 

We also should anticipate changes in how demographers conduct fieldwork as new data 

collection technologies fundamentally change the quality, scope, and flexibility of measures we 

collect and use on the social, built, and physical environments. With little doubt the 

developments in data collection (e.g., the use of mobile computing, remote sensing, wireless 

technologies, and volunteered geographic information) foreshadow other innovative ways 
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geospatial data will be used in future demographic research. The collection of new types of 

individual and area-based geospatial data will greatly facilitate the measurement of 

appropriately defined contexts and individual exposure to contexts. In turn this will generate 

closer links between theory, data, and method in multilevel analysis of demographic and health 

outcomes (Entwisle, 2007).   

The data environment is changing in other ways too. In the US, the American Community 

Survey is a new form of demographic data based on estimates not counts that introduce users 

to ”margins of error” associated with area based demographic characteristics and a set of new 

challenges for small area analysis or the study of sparsely populated areas. Many other 

challenges exist, the most obvious ones relating to data privacy, data validation, utilizing data on 

non-representative samples of people and places, data preservation (historic data) and archiving. 

 

Methods:  
While there are several established spatial analytical techniques—spatial econometrics, pattern 

analysis, geographically weighted regression—developments in spatial methods are ongoing 

and the analytical arsenal is expanding rapidly. To identify a few recent developments consider, 

space-time analysis (Rey & Janikas, 2006), spatial panel data models (Elhorst, 2010), spatial 

filtering (Griffith, 2010), Bayesian hierarchical modeling (Banerjee, Carlin, and Gelfand, 2004), and 

spatial scan statistics (Jung, Kulldorff, and Klassen, 2007).  We also have recently seen the 

combination of methods hitherto separate. For example, a small number of scholars have 

explored the integration of quantile regression with different spatial techniques, such as 

simultaneous autoregressive modeling (Hallin, Lu, and Yu, 2009; Kostov, 2009; and, Su and Yang, 

2007), M-quantile GWR (Salvati et al., 2007), Bayesian spatially varying coefficient process 

modeling (Reich, Fuentes, and Dunson, 2010), and geographically weighted quantile regression 

(Chen et al; in press).   

An exciting research area also is emerging around the integration of detailed social and 

spatial networks (Entwisle et al, 2007; Butts and Acton, 2011).  Another is the emergence of 

complex systems approaches and techniques such as agent based models, autonomous agent 

models, and micro-simulation.  These approaches are filtering into many different fields of 

inquiry and appear to have wide applicability in a field like demography (Bruch and Mare, 2006).  

As we strive for a better understanding of levels of analysis, multilevel relationships, feedbacks 

and interactions, these methods can help focus our conceptual thinking, and encourage the 

testing of alternative scenarios.  With the right kinds of data, the adoption of complex systems 

dynamics will be explored more fully by demographers.   

 

Establishing Spatial Demography:  

I anticipate that upcoming cohorts of demographers will increasingly utilize new forms of 

geospatial data, analyze them with spatially explicit methods, and that this will ultimately be 

reflected in publications as well as grant applications that generate new demographic 

knowledge. Spatial analytical methods will be applied to important demographic research 
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questions regarding health disparities, access to health services, child malnutrition, urbanization, 

poverty, income inequality, unemployment, crime, migration, immigration, and the relations 

between population and environment. Getting there may not be so easy. 

Although the instructional environment for introductory GIS and spatial analysis courses are 

improving, the application and use of advanced spatial analysis methods in population science 

appears to lag other fields (Matthews, Janelle & Goodchild, 2007). This lag is not helped by the 

limited availability of graduate-level training in geospatial data, concepts, cartography and GIS 

and more specifically, the lack of courses in advanced spatial data analysis with a significant 

social science or demographic content (and also a lack of courses in Bayesian statistics, Complex 

Systems, Agent Based Models, and Simulation Modeling). Note that within standard 

demography methods texts, the treatment afforded spatial analysis is scant to say the least. John 

Weeks’ Population is a rare exception that now includes coverage to GIS, geospatial data, and 

spatial analysis. Currently no specialist text on what one may regard as “spatial demography” 

exists (unlike in other fields) though note there have been publications on spatial population 

analysis (Rees and Wilson, 1977; Woods and Rees, 1986) and multiregional demography (Rogers 

1975, 1995). While several journals have had special issues on spatial demography no journal 

currently exists (see the new e-journal initiative being led by Howell and Porter, 2012).   
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