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igration, fertility, and health outcomes, like all social phenomena, are spatially dependent. 

In a world with a rapidly changing environment, demographic and health outcomes are 

increasingly relevant to environmental processes. Yet scholarship remains sparse on population-

environment interactions. Why? One reason is surely that demography, while data rich for a 

social science, remains data poor compared to the biophysical sciences. This is changing. For 

example, since the 1990s, Demographic and Health Surveys (DHS), the largest ongoing social 

survey in the developing world, have produced geo-referenced clustered households. Similarly, 

Columbia University’s Global Rural-Urban Mapping Project (GRUMP) data 

(http://sedac.ciesin.columbia.edu/gpw/) estimates population density across the globe at one 

degree latitude and longitude grids. But more work remains in order to approach the dense 

data coverage at the global and continental scales typical in the natural sciences.  

More censuses and more DHS surveys with larger sample sizes and spatial and temporal 

resolution could help reconcile the space-time deficiency in demographic data. Adding 

environmental and resource use questions to DHS surveys as we did in Guatemala (Sutherland et 

al 2004) would help further integrate population and environmental data. To the extent advances 

in spatial and temporal demographic data resolution fall short of research needs, (and they 

always will!) the advancement of spatially-explicit and hierarchical models are critical.  

While broader research questions may be addressed using extant data, and furthered with 

improvements in spatial and temporal resolution of the same, specialized questionnaire and 

survey design will always remain necessary to probe cutting edge interfaces at the penumbra of 

population-environment interactions. Surveys are often accompanied by qualitative tools, 

specially designed for the research topic and geographical context. Integrating qualitative and 

quantitative surveys with spatial modeling in population-environment research facilitates the 

interpretation of quantitative results while also fostering the potential for new, inductively driven 

research hypotheses (Cheon et al 2011). 

We have much to gain from data and analytical advances in demography. For example, 

fertility transition research desperately needs enhanced data and modeling tools. Whether Earth 

peaks at 8 billion or 12 billion people in the coming decades, where those people live and what 

food they eat represent the greatest predictors of future land change. The main uncertainty 

surrounding population projections lies in the question of when, where, and how rapidly the 

world’s poorest rural areas complete the demographic transition (the shift from high birth and 

death rates to low birth and death rates as a country develops socio-economically). While this 

topic is addressed to some extent in public health, it is scarcely researched in the human 
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dimensions of global environmental change literature. Since the demographic transition in the 

developing world is altering family size and structures at an unprecedented rate, the potential 

links to environmental change are profound. The problem with adequately addressing this issue 

is that precisely where we need to know what is going on with the demographic transition—in 

remote, sparsely populated rural areas—we have insufficient data to measure these fertility 

transitions. For example, my work in the Maya Biosphere Reserve suggests fertility rates 

exceeding 8 births per woman (Carr 2008) and colleagues find similarly high fertility in the 

Ecuadorian Amazon (Bremner et al 2009). Yet DHS data will rarely reveal such high fertility levels 

at a sub-national or even a household cluster level. This is because the places where fertility is 

highest globally—remote rural areas—remain woefully under-sampled in DHS data.  

Another data limitation of coupled population-environment research ostensibly emerges in 

the polar opposite place where data underrepresents the globe’s highest fertility rates: the most 

developed countries where fertility has plummeted to below replacement levels. In these low 

fertility regions of the world, population-environment interactions become increasingly 

distanced in place and time relative to high fertility, (semi) subsistence-dominated human-

environment landscapes. For example, hosts of studies now corroborate our ability to observe 

and measure, through surveys and remotely sensed imagery, the local and immediate 

population-environment interactions of, for example, deforestation linked to household size 

(often vis a vis both consumption and production) among frontier households in the Amazon. Yet 

population links to environmental change in wealthier nations are related more to demographic 

composition effects’ (e.g., household age structure) influence on consumption. Consumption in 

turn increasingly impacts environmental processes relating to air, land, and water in distant parts 

of the globe over varying time lags (Lam Meyfroidt et al 2010). Future directions in spatial 

population-environmental research, by dint of spatial and temporal data challenges and 

opportunities, remain clouded and yet potentially bright.  
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