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Background Materials for USGCRP workshop: Towards Scenarios of U.S. Demographic Change
These materials are intended to facilitate discussions at the USGCRP workshop: Towards Scenarios of U.S. Demographic Change.  Selected data, models and methodological capabilities that could be used to support the development of future population and population migration scenarios are identified and summarized. Previous work on uses of long term population projections helped inform the collections of this information.  Relevant resources at the Federal level, as well as other selected resources, including those from states and the private sector are identified. For each resource, a brief overview of what is covered in the resource is given, followed by a description of the methodology used for the data source and a link to find out more.
ICF Inc. under contract to EPA gathered this material.  The views expressed in this document do not represent the official views of the EPA or other Federal agencies.  
Federal Resources
	Title
	U.S. Census Bureau Domestic Population Projections

	Source
	U.S. Census Bureau

	Overview
	· Periodic projections that use a cohort-survival model (see Other Resources section for more information) and are based on the decadal U.S. Census estimates and the annual American Community Survey (ACS) estimates. 
· National population projections are released every four years. In addition, more tailored projections are released sporadically on topics such as the Baby Boom population cohort and the implications of an aging nation.
· Demographic coverage includes: age, sex, race, and Hispanic origin

· Spatial Scale: National, State 

· Spatial Coverage: United States

· Temporal Scale: Annual, 3-year, and 5-year datasets
· Temporal Range:2015-2060

	Methodology
	· Cohort-Survival model (see above)

· Base data: U.S. Census and American Community Survey estimates

· Fertility rates: age-specific fertility rates were projected to 2060 by extrapolated from 1989-2009 trends.

· Mortality rates: calculated from NCHS-compiled death registration data for 1989 to 2009.
· Net International Migration: Four alternative scenarios (main, low, high, and constant). The main scenario is described below. 

· Developed in conjunction with international population estimates and projections by the Census International Database (IDB)

· Immigration trends from American Community Survey (ACS) 2000-2010 were extrapolated to develop rates. 

· Projected the emigration rate from the sending countries by projecting the population growth in those countries (i.e., higher population growth leads to higher rates of emigration).

· The ACS was also used to determine emigration from the United States

	Link
	For more information visit: http://www.census.gov/population/projections/methodology/ 
National population projections:

http://www.census.gov/population/projections/data/national/
Other Census estimates and projections:

http://www.census.gov/prod/www/population.html#p25


	Title
	Long Range Demographic Assumptions for the 2012 Trustees Report

	Source
	Social Security Administration: Office of the Chief Actuary

	Overview
	· Demographic projections to inform the financial health of the Social Security program.

· Historical and projected rates for fertility, age-sex-adjusted mortality, and immigration. 

· While outputs are on an annual level, projected birth, mortality, and immigration rates are presented at different levels of temporal detail. For instance, birth rates are shown for five year periods from 2015 to 2030, and then 2036 and beyond.

· Spatial Scale: National

· Spatial Coverage: U.S.

· Temporal Scale: Annual 
· Temporal Range: 2012 to 2086

· Three alternatives are developed. Alternative II represents the best estimate, while Alternatives I and III represent assumptions that would result in lower and higher costs respectively for the program for each of the key demographics.

	Methodology
	· Historical fertility rates are drawn from the National Center for Health Statistics (NCHS). Although fertility rates decreased sharply during the recession, the report assumes a recovery to 2015, then a slow linear decline to 2036. In addition, trends towards lower birthrates for women below 30 and higher birthrates for women above 30 continue through 2036. Fertility rates are assigned to age groups in five year increments from 14 years old to 49.

· Mortality rates are projected according to five causes of death and five age groups. Causes of death include cardiovascular disease, cancer, violence, respiratory disease, and other. Mortality rates are assigned to the following age groups: under 15, 15-49, 50-64, 65-84, and 85 and older.

· Immigration rates are divided into the following drivers: legal immigration, legal emigration, other immigration (illegal immigration and temporary immigration), and other emigration.

	Link
	For more information visit: http://www.ssa.gov/oact/tr/2012/2012_Long-Range_Demographic_Assumptions.pdf


	Title
	Integrated Climate and Land Use Scenarios (ICLUS)

	Source
	U.S. Environmental Protection Agency

	Overview
	· The EPA Global Change Research Program's Integrated Climate and Land Use Scenarios (ICLUS) project is developing scenarios broadly consistent with global-scale, peer-reviewed storylines of population growth and economic development, which are used by climate change modelers to develop projections of future climate.

· Climate change and land-use change are global drivers of environmental change. Impact assessments frequently show that interactions between climate and land-use changes can create serious challenges for aquatic ecosystems, water quality, and air quality. In many cases, it is impossible to determine the impact of climate change without consideration of land use and land cover dynamics.

· Spatial Scale: As detailed as 100 meters by 100 meters.

· Spatial Coverage: Conterminous U.S.

· Temporal Scale: Land use in 10 year increments, Population in 5 year increments.

· Temporal Range: 2000-2100

	Methodology
	· A base case plus four scenarios are developed to follow the demographic storylines of the IPCC Special Report on Emissions Scenarios (SRES).

· Drivers differentiating these scenarios include fertility rates, domestic and international migration rates, household size, and travel time.

· A gravity model is developed to drive domestic migration for the scenarios. ICLUSv1 is based on historical 1995-2000 migration data from Census; ICLUSv2 is based on 1980-2010 IRS data.
· Historical population data are based on the US Census and disaggregated by age cohort, sex, and ethnic/racial group.

	Link
	For more information visit: http://www.epa.gov/ncea/global/iclus/


	Title
	The Veteran Population Projection Model 2011 (VetPop2011)

	Source
	U.S. Department of Veterans Affairs

	Overview
	· VetPop2011 provides living Veteran counts by key demographic characteristics such as age, gender, period of service, and race/ethnicity at various geographic levels.

· Example uses and insights from the model include an increase in minority and female veterans, a trend towards a younger veteran population, and a higher veteran growth rate in Southern and Western regions of the U.S.

· Spatial Scale: County level, congressional district, state, national

· Spatial Coverage: United States

· Temporal Scale: Annual

· Temporal Range: Until 2040

	Methodology
	· VetPop2011 is a bottom-up model that projects future Veteran population at the county level. These projections are then aggregated up to congressional districts, states, and national.

· Three modules are used to drive veteran projections: the separation module (military personnel leaving the armed forces), the mortality module, and the migration module.

	Link
	For more information visit: http://www.va.gov/vetdata/veteran_population.asp


	Title
	CDC National Center for Health Statistics: Vital Statistics of the United States

	Source
	Centers for Disease Control and Prevention

	Overview
	· The National Vital Statistics System (NVSS) provides detailed vital statistics data and rates for fertility, mortality, marriages, and divorces by age, race, marital status, geographic location, etc. It does not provide projections, but the detailed data can be used in developing population projections.
· NVSS also provides bridged race versions of U.S. Census populations, which facilitates the use of Census data in developing population projections using race-specific components of change. Spatial Scale: U.S., multi-state region, state, county.
· Spatial Coverage: U.S. (50 states and Washington D.C.)

· Temporal Scale: Annual

· Temporal Range: NVSS detailed annual reports from 1890 through 2003. More recent NVSS reports and datasets cover births and deaths through 2013.

	Methodology
	· Historical birth data for residents and non-residents are received on electronic files consisting of individual records processed by the States, the District of Columbia, and New York City. These data are collected through the Vital Statistics Cooperative Program.

· Historical mortality data are from death certificates statistics collected through the National Vital Statistics System.
· NVSS has published US Census data with “bridged race” categories. In order to do so, NVCC mapped the 31 race categories in the 2000 and 2010 Census to the four race categories specified in the 1977 standards put out under the Office of Management and Budget. This allows for a better comparison of Census time-series data across decades.

	Link
	For more information visit: 
Vital statistics annual reports (1890-2003): http://www.cdc.gov/nchs/products/vsus.htm
More recent NVSS reports: http://www.cdc.gov/nchs/products/nvsr.htm
NVSS description: http://www.cdc.gov/nchs/nvss/about_nvss.htm
NVSS Census populations with bridged race categories:

http://www.cdc.gov/nchs/nvss/bridged_race.htm


State Resources

	Title
	State Center Datasets (organized by the Census’ State Data Center Network)

	Source
	Various U.S. State Data and Demographic Centers (sources and methods are slightly different, on a state-by-state basis)

	Overview
	· State data centers use cohort-survival method informed by state-specific demographic variables, such as race.

· Spatial Scale: State, Intrastate Regions, County

· Spatial Coverage: United States

· Temporal Scale: Annual, 5-year datasets

· Temporal Range: Varies by state, but typically to mid-21st-Century 
· The State Data Center Network is a resource for collaboration between state and local agencies, universities, and the Census Bureau. The network shares and receives data from the Census Bureau, gives training and assistance, and assists the Census Bureau with navigating data usability, data user needs, and program operations.

	Methodology
	· The baseline for state data center population projections is the decadal U.S. Census population estimate, which provides county-level population estimates and the numbers of each demographic group (e.g., gender and ethnicity).

· Key variables used to make projections are fertility, mortality and migration.

· These variables differ based on demographic group, such as gender or ethnicity, and thus each demographic group will have different growth rates in the cohort-survival model.

· Variables such as fertility and mortality are generally derived from state-level health departments (e.g., Texas Department of State Health), and projected in the future based off of past trends.

	Link
	To find out more about the State Data Center Network visit: http://www.census.gov/sdc/network.html
For a representative example, visit: http://www.dof.ca.gov/research/demographic/reports/projections/view.php



Private Sector Resources

	Title
	Woods and Poole Macroeconomic Population Projections

	Source
	Woods & Poole Economics, Inc.

	Overview
	· Database contains more than 900 economic and demographic variables, such as age, sex, race, employment, earnings by industry, personal income, household size, income, etc. 

· Spatial Scale: State, region (179 economic regions within the U.S.), county, Metropolitan and Micropolitan Area

· Spatial Coverage: United States

· Temporal Scale: Annual projections

· Temporal Range: 1970 to 2040 

· Future population projections are developed using an in-house model; the regional projection methods are updated annually to reflect new computational techniques and sources of regional economic and demographic information.

	Methodology
	· Historical county population database combined with a population projections based off of that database

· The model projections are constrained by the U.S. Census Bureau’s national-level population total for the United States. 

· Population migration across counties and regions are integrated into the model; consequently county-level population projections are developed simultaneously to account for this movement. 

· Four-step Projection Process:

1. Compile historical of personal income, earnings by industry, employment by industry, population, inflation, and several other variables from the U.S. Department of Commerce’s Bureau of Economic Analysis and Census Bureau. 

2. Divide U.S. into 179 economic regions, as delineated by Department of Commerce's Bureau of Economic Analysis. 

3. Project employment for each economic region using an export-base approach. This approach uses anticipated regional growth in key “base” economic sectors such as manufacturing or the government (which track closely with national-level growth and productivity) to inform local growth projections in non-basic sectors such as retail. 

4. Generate estimates of net migration between regions using the regional economic growth projections. 

	Link
	For more information visit: www.woodsandpoole.com 


	Title
	REMI Model

	Source
	Regional Economic Models, Inc.

	Overview
	· The REMI model uses a cohort-survival model (see ”Other Resources” section) to estimate population growth. 

· Because the model can be customized to suit a variety of regional-specific scenarios, the temporal scale, temporal range, and demographic variables can vary from scenario to scenario.

· Spatial Scale: County-level

· Spatial Coverage: Regional United States

· Temporal Scale: Varies by Scenario
· Temporal Range: Varies by Scenario

	Methodology
	· Changes in birth and survival rates from the Census population projection assumptions are applied to previous years’ regional birth and survival rates to form the forecasted rates

· Migration: 

· Net international migration forecast for the nation by race is also from the Census assumptions files

· Economic migration is an endogenous calculation in the model. It depends on the economic conditions, the current labor force, and the amenity of the area.

· Births and deaths are added and subtracted from the economic migrants in the same manner that they are for the international migrants. 

· Retired migration for the area is calculated using the retired migration rates by age group.

	Link
	For more information visit: http://www.remi.com/the-remi-model 


Other Resources
	Title
	United Nations World Population Prospects

	Source
	United Nations

	Overview
	· Country, multi-country region-level, and global population projections to 2100

· Spatial Scale: Geographic Region (Multiple Nations), National

· Spatial Coverage: Global

· Temporal Scale: Annual
· Temporal Range:2010-2100

	Methodology
	· The model used is a cohort-survival projection method applied to individual country projections to produce a global total.

·  Key variables influencing population growth are fertility, mortality, and international migration.

· Countries are divided into three groups with high, medium, or low-fertility rates.

· Model assumes long-term convergence towards low-fertility.

· Life expectancy is anticipated to increase—but level of increase is impacted by country. 

· Future migration estimates are based on past trends and was calculated separately for emigration and refugees.

	Link
	For more information visit: http://esa.un.org/wpp/Excel-Data/population.htm 


	Title
	IPCC Population Projections

	Source
	International Panel on Climate Change (IPCC)

	Overview
	· The IPCC projects a variety of population growth scenarios to 2100 to estimate the impact of population growth on future climate

· Spatial Scale: Geographic Region (Multiple Nations), National

· Spatial Coverage: Global

· Temporal Scale: Annual
· Temporal Range: 1940-2100

	Methodology
	· In IPCC models, population is an exogenous input informed by a variety of academic studies and UN projections, including:

· Lutz (1996)

· UN Population projections (http://esa.un.org/wpp/) 

· Key factors influencing scenarios are the fertility rates by geographic region—long-term growth is influenced by how long it takes for Asia and Africa to stabilize.

· Low population projection in Lutz (1996) combines low fertility with low mortality and central migration rate assumptions.

· Median scenario projects very low population growth in today's industrialized countries, with stabilization of growth in Asia in the second half of the 21st century and in the rest of the world towards the end of the 21st century.

· High population growth scenarios estimate a decline in fertility rate throughout most of the world followed by stabilization above replacement rates.

	Link
	For more information visit: http://www.ipcc.ch/ipccreports/sres/emission/index.php?idp=14 


	Title
	U.S. Census Bureau International Data Base

	Source
	U.S. Census Bureau

	Overview
	· The projections produced by the U.S. International Data Base (IDB) provide population estimates for foreign nations. 

· Not as granular as domestic data; no regional data and the demographic data is not as detailed.

· Spatial Scale: National Scale

· Spatial Coverage: Global

· Temporal Scale: Annual Projections
· Temporal Range: 1950-2050

	Methodology
	· Developed using a Cohort-Survival model (see above), based off of baseline population estimates from the U.S. Census

· Baseline population data is informed by either the country’s census or national statistical office

	Link
	For more information visit: http://www.census.gov/population/international/data/idb/estandproj.pdf 


	Title
	Cohort-Survival Models

	Source
	Various (a general methodology used for study-specific projections)

	Overview
	· The Cohort-Survival method is used to create new population projections in circumstances where either the population or region of study is specific and may not follow trends from a more general population projection. 

· Examples include regional or demographic-specific estimates

· This approach estimates future population based on the survival of the existing population and the amount of births expected to occur. For each timestep of the time period forecasted, it is applied again.

· Spatial Scale: varies

· Spatial Coverage: varies

· Temporal Scale: varies

· Temporal Range: varies 

	Methodology
	· This method divides the population into different cohorts, which are typically based on age groups (i.e. 5-year intervals), gender, and ethnic/racial groups. 

· Base populations for each of these cohorts are determined for the first year. Populations for subsequent years are projected by applying cohort-specific rates for mortality, fertility, and migration. 

	Link
	For a general background on this method, see: http://www.sjsu.edu/faculty/watkins/cohort.htm  
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