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Technical Memorandum No. 8.9
Population Forecasting & Analysis

1.1 INTRODUCTION

This Technical Memorandum presents population forecasts for the New York Metropolitan Region
. Forecasts of population size and distribution are crucial in the transportation modeling process because population levels directly affect labor force levels, which are in turn a key input in the forecasting of journey-to-work patterns.  Because they occur during short periods of the day, work-related trips are the most significant source of demand on transportation infrastructure and are therefore critical in the forecasting process.  

The population forecasts were produced by subregional cohort models of age, sex and racial/ethnic characteristics, calibrated on annual and decennial data from 1970 to 1990.  The models were linked to national forecasts of fertility, mortality and labor force participation on an age/sex/racial/ethnic basis, to trends in net migration by racial/ethnic group, and to regional and subregional forecasts of employment growth by type and location.  The subregional model forecasts were disaggregated to the county level, taking past trends and local agency projections into consideration.

Population forecasts were generated for four scenarios:

· Baseline:  assuming middle series fertility and survival rates and foreign immigration at current levels with total net migration a function of employment growth.

· Low Scenario: assuming low series fertility and survival rates, and low foreign immigration rates.

· High Scenario: assuming high series fertility and survival rates, and high levels of foreign immigration beyond labor supply requirements of employment growth.

· Zero Net-Migration: assuming middle series fertility and survival rates and no net migration.

Forecast data were generated at the subregional level by age, sex, and racial/ethnic group for each five-year forecast period.  Racial/ethnic classifications used in the forecasts are based on those used by the U.S. Census Bureau's Modified Age Race Sex (MARS) data set for 1990.
  These, in turn, adhere to the guidelines in Federal Statistical Directive No. 15, issued by the Office of Management and Budget, which provides standards on race and Hispanic-origin categories for statistical reporting to be used by Federal agencies.
  These are defined as follows:

· White.  A person having origins in any of the original peoples of Europe, North Africa, or the Middle East.

· Black.  A person having origins in any of the black racial groups of Africa.

· Asian and Pacific Islander.  A person having origins in any of the original peoples of the Far East, Southeast Asia, the Indian subcontinent, or the Pacific Islands.  This area includes, for example, China, India, Japan, Korea, the Philippine Islands, and Samoa.

· American Indian, Eskimo, and Aleut.  A person having origins in any of the original peoples of North America, who maintains cultural identification through tribal affiliation or community recognition.

· Hispanic.  A person of Mexican, Puerto Rican, Cuban, Central or South American or other Spanish culture or origin, regardless of race.

Because of the small number of persons of American Indian, Eskimo and Aleut ancestry within the New York Metropolitan Region, this group has been combined, for purposes of forecasting and analysis, with the Asian and Pacific Islander group. It should be noted that the Hispanic group, as cited above, may include members of any of the first four racial/ethnic groups.  In the population forecasting process, persons counted as Hispanic were included only in that grouping and persons included in the other racial/ethnic categories were of non-Hispanic origin only.  Four mutually exclusive racial/ethnic groupings thus result:

· Non-Hispanic White

· Non-Hispanic Black

· Non-Hispanic Asian/Other

· Hispanic

For convenience, in the text and tables that follow the first three groups are referred to simply as White, Black and Asian/Other.  Wherever these terms appear it should be assumed that they exclude Hispanic persons, unless otherwise explicitly stated.

In addition to subregional figures, county-level totals were also forecasted, based on the subregional forecasts, but do not include age, sex or racial/ethnic group detail.

Forecasts were generated using the Population Model, which is described in Technical Memorandum 8.2.  All inputs are discussed, and source citations given, in that memo.  

This memorandum begins with a brief methodological overview.  This is followed by an analysis of forecasted demographic trends, including an extended discussion of the baseline forecast and briefer descriptions of the alternative series forecasts.  The memo concludes with a description of computer data files accompanying this memorandum.  Forecasts for the baseline scenario are presented in full detail in an Appendix.  Alternative scenario forecasts are delivered in full detail in electronic format, as discussed in the section below on data files.

1.2 Highlights

· Under the baseline forecast, the Region's population is expected to grow to 22.8 million by the year 2020, an increase of 15% over the 1990 figure of 19.8.

· All parts of the Region are expected to grow moderately throughout the forecast period.  In the quarter century between 1995 and 2020, New York City's population is expected to increase at an annual average rate of 0.31%, the lowest of any subregion.  Long Island, New Jersey and Connecticut are expected to grow at approximately 0.6% a year, and the Mid-Hudson at approximately 0.54%.  Only one county, Passaic, is expected to experience a population decline during this period.

· The Region will continue its historic shift from a majority non-Hispanic White population towards one made up increasingly of minority groups, including large numbers of foreign immigrants.  The White population is expected to lose its majority status by the year 2010, and to decline further to 41% by the year 2020.  In the same year, Hispanics are expected to make up one-quarter of the Region's population, Asians 16.8% and Blacks 16.3%.

· Between 1995 and 2020 all major age groups are expected to increase in number with the exception of pre-schoolers (ages 0 through 4 years) who will decline by 6.6%.  The school-aged population (5 through 19 years) is expected to grow by 16.5%, the labor force population (20 to 64 years) by 13.0%, and the elderly population (65 years and greater) by 20.8%.  However, change in age group populations will not be constant throughout the period with the school-aged population, for instance, growing rapidly only in the short term and the elderly population not experiencing rapid growth until after the year 2005.

· As in the past, outer suburban counties will grow most rapidly, but at rates considerably below the peaks of the 1970s and 1980s.  Four New Jersey counties (Ocean, Warren, Hunterdon and Somerset) will lead the Region in average annual rate of increase.  In terms of absolute increase, the outer suburban counties will be joined by some inner suburban and urban counties, including Nassau, Queens and Kings, which will gain large numbers of new residents, reversing the population declines of the past quarter century.

· The high and low alternative scenarios show a variation in regional population of approximately 10% around the baseline.  The high scenario projects a regional population of 25.8 million in the year 2020 and the low scenario a population of 20.1 million, compared to the baseline total of 22.8 million.  The total under the zero net-migration scenario is 21.7million or 5% under the baseline, reflecting the anticipated decline in regional net out-migration and illustrating the importance of foreign immigration for the region's population growth 

1.3 Overview of Methodology

This section presents a brief overview of the modeling methodology to aid the reader in the interpretation of the baseline and alternative forecast series.  For a full discussion of the model and its inputs, the reader should refer to Technical Memorandum 8.2, Population Model.

The Population Model is based on the cohort-survival technique, a standard population forecasting methodology.  In this method, the population is broken into separate age/sex-specific cohorts, each of which is forecasted separately for each time period.  In the Population Model, the male and female population were each broken into five-year cohorts (e.g., ages 0-4, 5-9, etc.) from ages 0 through 84, as well as a single group for all persons age 85 and over.  Forecasts were made separately at the subregional level for each of the four mutually exclusive racial/ethnic groups described on page two, above.  Forecasts were produced by five-year interval from the year 1995 through 2020, resulting in outputs for the following years: 1995, 2000, 2005, 2010, 2015, and 2020.  At the time that the forecasts were produced no 1995 county or subregional level estimates had been published by the US Census Bureau or other sources; therefore the 1995 figures discussed in this report represent model results only, unless otherwise noted, and may differ from official estimates released after the forecasts were prepared and accepted.

In the cohort survival technique, population change is conceived of as the sum of three components:

· Births

· Deaths

· Net Migration

Births are calculated based on age-specific population levels and fertility rates for women of child-bearing age for each racial/ethnic group.  Deaths are calculated on an age, sex, and race/ethnicity-specific basis based on population figures and survival rates for each cohort, and are subtracted at each interval from the appropriate cohort.  Net migration is calculated based on historical rates of net migration for each cohort on an age, sex and race/ethnicity-specific basis.  It is defined as the sum of all in- and out-migration for the given cohort, and does not account specifically for foreign immigration.
  In practice, however, the Region has shown a sustained pattern in recent decades of strong foreign immigration counterbalanced by strong domestic out-migration, with in-migration dominated by Asians and Hispanics and out-migration dominated by native-born Whites.  (See discussion of recent population trends, below.)  Because forecasted net migration levels for these groups are based on historical trends incorporated in the model, the historic pattern of foreign immigration and domestic out-migration is implicitly reflected in the forecasts.

In aggregate, population change for a given time period as conceived in the cohort-survival technique can be expressed in the equation:



Populationy+5 = Populationy + Births - Deaths + Net Migration

where y is a given year, and Population, Births, Deaths and Net Migration are all understood to be the sum of cohort-specific figures.

In the Population Model, the cohort survival technique was adapted by controlling for labor force demand, as reflected in the outputs of the Employment Model (Task 8.1).  This was necessary because at the regional level employment change is the driver of population change, since labor force and other factors of production are able to flow freely across county and municipal borders within the nation as a whole in response to economic opportunities.  Within the model, the initial population estimate produced by the cohort-survival method, as described above, was thus further adjusted by comparing the resulting labor force supply with the demand for labor as calculated by the Employment Model.  Labor Force supply was then adjusted to match demand and the difference was added or subtracted from the initial population estimate on an age, sex, and race-ethnicity specific basis, resulting in one additional component to the Population Model, referred to as Labor Force Demand Net Migration.

The initial cohort-survival model equation, above, should therefore be adjusted in the case of the Population Model, as follows:

Populationy+5 = Populationy + Births - Deaths + Initial Net Migration +                                  Labor Force Demand Net Migration
As mentioned on page one above, the low and high series forecasts were produced by varying the fertility and survival rates used in the calculation of births and deaths, as well as the levels of foreign immigration.  Alternative fertility and survival rates were derived from Census Bureau forecast series for the nation as a whole, which are discussed and referenced in Technical Memorandum 8.2.  It is difficult to find a basis for projecting foreign immigration rates since, in addition to regional economic conditions, these are heavily influenced by federal government policies and economic and political conditions in foreign countries, which are difficult to foresee and may change in irregular ways over time.  An additional difficulty is that, as discussed above, the cohort-survival model does not explicitly incorporate a foreign immigration component.  Nevertheless because of the importance of foreign immigration for the Region's population growth, variations in foreign immigration were incorporated indirectly by systematically inflating or deflating rates of net migration for the racial/ethnic groups most heavily affected by foreign immigration, as discussed in Technical Memorandum 8.2.

Methodology for County Forecasts

County forecasts were not incorporated in the Population Model directly, but were made by disaggregating the Model's subregional outputs to the county level based on separate projections for each county.  The latter were developed using SPSS software to determine linear, cubic and quadratic equations best fitting historical trends for each county, based on annual data from the period 1970 through 1994. Some projections were modified, in consultation with local planning agencies, based on local population forecasts.  Technical Memorandum 8.2 includes a fuller discussion of county-level forecasting methodology.  

1.4 Population Forecast Analysis

Population forecasts for the Region compare to the national outlook in one important respect: the Region’s pattern of high levels of foreign immigration and increasing racial/ethnic diversity is expected to become increasingly marked during the course of the forecast period.  Since 1970, nearly 3 million immigrants have been admitted to reside in the Region -- more than one in every five legal alien admissions to the US.  Coming in every larger waves of resettlement, immigrants with announced intentions to reside in the Region averaged roughly 85,000 persons per year in the 1970s, about 125,000 per year in the 1980s, and thus far approximately 160,000 per year in the 1990s.  Today, two in every three newcomers to the Region locate in New York City.  The immigrant population includes large numbers of Blacks, Asians and Hispanics.  Growth in these groups, from both net in-migration and natural increase, will drive the Region’s population growth in the foreseeable future, more than making up for continued declines in the White population.

All four forecast scenarios show continued growth for the Region’s population between 1990 and 2020.  Forecasts for the year 2020 range from 20.1 million under the low scenario to 25.8 million under the high scenario.  The baseline forecast for 2020 shows a regional population of 22.8 million, a 15% increase over the 1990 figure of 19.8 million.  (See Table 1.)

The forecasts also indicate a shift in the population’s racial/ethnic composition from today’s non-Hispanic White majority towards a Black-Asian-Hispanic majority by the year 2020.  The only scenario which shows a majority White population in the year 2020 is the zero net-migration option, which eliminates the effects of White out-migration and Asian and Hispanic net in-migration; even this scenario shows a decline in the White share of the population due to the higher fertility rates among the minority groups.  (See Table 2, Figure 1.)

Following a brief overview of the Region’s recent demographic trends, the remainder of this section presents an analysis of the population forecasts by racial/ethnic group, sex, age and subregion, including an extended analysis of the baseline forecast and briefer discussions of other scenarios.  In addition to the tables referred to within the text, the baseline scenario is presented in full detail in an Appendix.

Recent Demographic Trends, 1970 to 1995

The past two-and-a-half decades have been a time of slow growth and changing composition for the Region’s population.  A decline of 3% during the 1970s was offset by an expansion of 3.4% during the Region’s robust economic growth of the 1980s, resulting in an increase of less than 1% over the two decades.  In comparison, the nation’s population grew 22% during this period; the Region has thus declined steadily as a share of the nation’s population, from 9.7% in 1970 to 8% in 1990.  The period since 1970 has seen a shift of the nation’s population southward and westward.  The Region has contributed to this trend with a net out-migration of native-born Whites (over 2 million during the 1970s and an additional 1 million during the 1980s) and Blacks (60,000 during the 1980s). These losses have been made up by natural increase and net in-migration of Hispanics and Asians.  Between 1990 and 1996 population growth was continuous, despite a loss in employment and a weak economic recovery in the early part of the decade, amounting to an overall gain of 1.9%.  (See Table 12.)

The dramatic turnaround in the Region’s population since 1980 can be traced largely to the expansion of foreign immigration since the late 1970s and the concentration of new immigrants in a handful of major metropolitan areas in the nation.  Of somewhat lesser importance has been the impact of favorable economic conditions on stemming the net outflow of native-born White and Black non-Hispanics.  Over the entire quarter century Asians and Hispanics have resettled here in ever growing numbers.  In terms of net in-migration, some 800,000 new Asians and 700,000 new Hispanics have taken up residence in the Region since 1970, with Asians increasing in importance as the total influx rose from 375,000 in the 1970s to 780,000 in the 1980s.  As a consequence the Region’s racial/ethnic composition has shifted dramatically in relatively few years.  A growing diversity in the population characterizes not only New York City but also suburban portions of the Region, though only New York and New Jersey are more diverse than the nation as a whole.

Beyond their sheer numbers, the large numbers of recent immigrants affect the Region's demographic profile in a number of ways.  The growing racial/ethnic minorities tend to be younger in age structure, have moderate to higher fertility rates and lower mortality rates, and move relatively less frequently from their initial subregion of settlement, than the average population.  

Therefore, beyond their reflection in net migration figures, the influx of immigrants also has an impact on the Region's pattern of natural increase.  For instance, the Census Bureau reported that in 1994 foreign-born women of childbearing age had borne an average of 1.5 children each, compared to 1.2 among native-born women.
  Table 6, which presents estimates of historical total fertility for women of childbearing age by racial/ethnic group and subregion, reflects this pattern. 
  Although these figures do not account specifically for foreign-born status of women, in each case it is the racial/ethnic groups that have experienced high levels of foreign immigration (Asians and Hispanics) which have also experienced greatest overall growth in fertility rates.  These rising fertility rates are in turn reflected in the Region's rising number of births during the past quarter century, which have increased from an average of 264,000 per year in the 1970s, to 280,000 in the 1980s, to 327,000 thus far per year in the 1990s.  By contrast, deaths have remained relatively constant despite growth in the population, at 185,000 per year.  Due to the combination of these factors, growth in the Region’s population is now under greater pressure from natural increase than in the past.  Today, its Hispanic, Black and Asian minorities account for 49% of all births, while the White majority accounts for 76% of all deaths.

In the recent period of heavy foreign immigration, demographic patterns of the Asian and Hispanic racial/ethnic groups have been substantially affected by the patterns among recent immigrants.   However, the continuing strength of this impact in the future is less certain.  This is due to the fact that, even assuming continued high levels of foreign immigration among these groups, an increasing share of them is likely to be made up of native-born individuals (including children of foreign-born parents), naturalized citizens, and immigrants with a longer period of US residence.  According to Census Bureau analysts, differences between native-born and foreign-born residents tend to diminish for a number of characteristics, such as fertility, income and poverty status, as foreign-born residents are naturalized or achieve longer periods of US residence.

The most recent portrait of the Region's patterns of population change is given by the Census Bureau's data file CO-96-8, Estimates of the Population of Counties and Demographic Components of Population Change: Annual Time Series, July 1, 1990 to July 1, 1996.  (See Table 12.)  This data series shows a pattern of moderate levels of population growth throughout the Region, driven by a combination of natural increase and foreign immigration, and offset by losses due to domestic out-migration.  Only four counties (Bronx, Kings, Essex, and New Haven) experienced a net population loss during this period.  Only seven (Putnam, Hunterdon, Monmouth, Somerset, Sussex, Warren and Litchfield) could attribute part of their growth to net migration from domestic sources.  As would be expected, the former four counties are located in or include central city areas, whereas the latter seven are in outer suburban areas.  The balance between natural increase and international migration varies substantially across the Region.  In the majority of counties natural increase exceeds foreign migration as a source of new residents.  However in a number of counties international migration exceeds natural increase, sometimes by a substantial degree.  These counties are all located in New York City and New Jersey and for the most part encompass substantial older urban areas; they include Bronx, Kings, New York and Queens in New York City, and Bergen, Essex, Hudson, Ocean, Passaic, and Union in New Jersey.

Baseline Scenario

The baseline scenario shows sustained and rising regional population growth throughout the 1990-2020 period, with average annual growth rates rising from the 1980-1990 level of 0.4% to 0.7% by the 2015-2020 period.  This growth will be accompanied by greater racial and ethnic diversity throughout the Region.  Losses among Whites are expected to continue within historical 1970-1990 levels.  The Hispanic and Asian groups are expected to grow in increasing numbers in absolute terms, though growth will decelerate in terms of percentage increase as these groups assume a larger share of the Region’s population.  The Black group will also grow, but in declining numbers over the course of the forecast period.  The White group is expected to lose its majority status within the Region by 2010, declining further to 41% of the total by 2020.  The Hispanic group’s presence within the Region will continue to grow; Hispanics are expected to make up a quarter of the population by 2020.  The Asian group will take up the remainder of the decline in the White share, growing to 16.8% in 2020.  The Black group will see a nominal increase in its share, from 15.9% in 1990 to 16.3% in 2020.  Distribution of population within the Region will remain basically unchanged, with New York City accounting for 35% of the total and the suburbs 65%.  (See Tables 3 and 7.)

The Near Term: 1995 to 2005

The Region's population is expected to grow by 844,000 persons between the years 1995 and 2005, reaching a total of 21 million by the end of the period.  Natural increase will play a prominent role, contributing a net of 1.1 million new residents (births of approximately 295,000 per year less deaths of 184,000 per year), offset by net out-migration at an average rate of approximately 25,000 persons per year.  When broken down, net migration figures reveal substantial demographic shifts, which represent a continuation of historical trends.  Whites and Blacks account for all net out-migration, at 1.15 million and 103,000 out-migrants respectively, which will be offset by a net influx of 620,000 Asians and 370,000 Hispanics.   Although the population model does not disaggregate foreign from domestic migration, recent data (discussed in the section above on historical trends) indicate a sustained pattern in which total net migration for the Region can be broken down between a positive net international migration offset by a greater domestic out-migration (see Tables 4, 5 and 12).  Assuming a continuation of these trends, the net in-migration of Asians and Hispanics is expected to come largely from abroad while the net out-migration among Whites will be drawn from native-born persons, and the smaller Black net out-migration will reflect a combination of out-migration among native-born and in-migration among foreign born persons.  Projecting forward recent trends, it can be conservatively estimated that out-migration of native Whites and Blacks will amount to approximately 1.5 million persons over the ten-year period, while foreign immigration from all sources will amount to approximately 1.25 million. 

New York City’s population is expected to rise by 175,000 to 7.5 million, an increase of 2.3%, with natural increase outweighing net out-migration, and foreign immigration making up for some of the continuing net outflow of native-born Whites and Blacks.  

By 2005, the Region will likely be nearly half white (54 percent) and half minority (20% Hispanic, 16% Black and 10% Asian).  In New York City, Hispanics are expected to draw even with Whites, at 30%, as the largest racial/ethnic group in an increasingly diverse population.  Blacks will form the second largest minority group at 27% and Asians will have reached 12% of the City’s population.  In the suburban subregions Whites will continue to make up the majority, ranging from 62% of the population in New Jersey to 74% on Long Island.  Hispanics will surpass Blacks as the largest minority group in every subregion by the year 2000, and Asians will have an increasingly strong presence with nearly 10% of the population in most of the suburbs in 2005.

The Region’s age distribution will not experience any radical changes between the years 1995 and 2005, because of the large population base.  However in absolute terms the school and working age population will grow significantly, increasing by 570,000 and 375,000 respectively, or 15.3% and 3.1%.  The elderly population will increase only moderately, adding 41,000 persons or an additional 1.5%, and the pre-school aged population will decline by 140,000 or 9.1%.  About half of the growth projected over the next decade will be persons of working ages 25 through 64.  White losses (530,000), particularly among workers aged 25 to 44, will be more than offset by growth in the number of Blacks (91,000), Asians (365,000) and particularly Hispanics (510,000).  These changes will further the trend of an increasingly diverse workforce, with Whites making up just over half of the 25 to 64 age group in 2005.  Hispanics are expected to rise to nearly 20% of the persons in this group, and Asians to 9%, with Blacks holding a steady 15% share.  (See Tables 8 and 9, Figure 2.)

Pressure will mount on elementary and secondary school facilities as the number of children aged 5 through 19 increases by over one percent per year.  Again, declining numbers of Whites will be more than offset by growth among minority groups, which will form the majority of the Region’s school-aged population by 2005.  The combination of a growing student body and increasing immigrant-related demands point to a need for new resources for educational systems, particularly urban systems such as New York City’s, where minorities will account for four-fifths of the school-aged population, up from three-quarters in 1995.  Suburban subregions will also be affected, with minority groups likely to account for 40% of school-aged children in 2005.

The typical house buying age group (30 to 34 years) will show the first signs of contracting in more than a quarter century from 1,854,344 in 1995 to 1,631,577 in 2005, a 12% decline.  This age group will decline by over 100,000 in New York City, nearly half the regional total.  However, pent up demand for affordable housing will not relieve strains in this sector of the economy.

Lastly, the elderly will continue to increase, as much from longevity as from aging of the population.  Declines in New York City and Connecticut will be offset by gains elsewhere in the Region.  Among people of retirement age (65 and older), gains among racial/ethnic minorities will make up for a drop in the number of Whites.  Nevertheless, the Region’s elderly will remain predominantly (70%) White, with only New York City for the first time showing a majority minority elderly population.  Whites are also expected to be considerably older as a group than any of the minorities: 17% of all Whites will be of retirement age in 2005, compared to less than 10% of any other group.  Conversely, just over one-fifth of all Whites will be of pre-school and school age, compared to roughly one-third for the other groups.

The Long Term: 2005 to 2020

By 2020, the Region’s population is projected to reach 22.8 million, or grow by 1.8 million persons over the 2005-2020 period.  Births are expected to number 4.3 million or roughly 284,000 per year, and deaths 2.8 million or 186,000 per year.  Thus natural increase will account for 1.5 million more persons, or four in every five new residents.  Over the last fifteen years of the forecast period, net migration will turn positive, drawing in some 340,000 residents, or 23,000 a year, on balance from foreign and domestic sources as the Region’s economy expands slightly beyond the national rate of growth. By 2010, the Region will become a majority minority society. 

Growth in the working age population will characterize the major gain in the Region’s population profile over the long term.  Some 1.2 million more persons will be of working ages but the net gain will be unbalanced.  The prime labor force years of 35 through 44 will contract, while growth will be concentrated among young workers aged 25 through 34, and mature and older labor force ages of 45 through 64 years.  It will also be a labor force increasingly dominated by minorities, particularly among the younger age groups.  Sixty percent of the population between 20 and 64, and more than two thirds of younger workers between the ages of 20 and 34, will be minorities in 2020.  Minority groups will likely comprise one-half of the working age population in the suburban subregions and three-quarters in the City. 

Unlike the 1980s when more than 1 million persons were also added to working ages, other demographic needs must also be met.  Over half a million persons will be added to retirement ages of 65 and over, another 300,000 to college and post-graduate ages of 20 through 24, and some 250,000 will emerge in early home buying ages of 30 through 34 years.  Whereas school ages contracted in the 1980s, secondary school and preschool ages will expand between 2005 and 2020.  Minorities will grow in substantial numbers in all age groups, whereas Whites can be expected to show slight increases only in the retirement ages, with declines in the school and working age groups. The predominance of minorities in the 20 to 24 age group will help set the agenda for the Region’s universities.  And while Whites will continue to predominate among retirement ages (at 60% in 2020), minority retirees will increase greatly in both numerical and percentage terms.

Should immigrant arrivees continue to favor New York City and show little proclivity to relocate to the suburbs, New York City’s population will grow to just under 8 million persons.  The City’s population growth will also be driven by the large natural increase among the relatively young Asian and, particularly, Hispanic groups.  As a result, the City will have a particularly young and diverse population in 2020, with relatively more preschool- and school-aged children and fewer elderly than in the Region as a whole.  With growth in the working age-groups between 20 and 64 years outpaced by that of the young, the City can also expect a high proportion of dependent to working aged residents.  An increasingly diverse Hispanic population will make up the largest racial/ethnic group and, in effect, no particular racial or ethnic group will numerically dominate.

The suburban subregions will follow a similar, though more moderate, pattern of change. Whites will make up a majority or strong plurality of the population in all of these subregions, but the considerable net population gains in these subregions will be driven by the minority groups.  In the 2005 to 2020 period, the suburbs will account for the majority of the Region’s net out-flow of Whites, as well as the majority of the net increase in Asians and Hispanics.  The presence of minorities will be particularly marked among the younger age groups.  Suburban school systems will thus increasingly face the challenges of a diverse student body, with a school-aged population that will likely be made up half of Whites and half of the combined minority groups by 2020. Conversely, Whites will continue to make up a large majority of the retirement population in the suburbs, although minority retirees will grow more quickly in percentage terms.

Summary of Change, 1995 to 2020

Overall, in the quarter century between 1995 and 2020 the Region will experience a modest net population increase, but this small overall increase represents the net sum of a variety of significant demographic changes.  The Region's racial/ethnic composition will alter significantly, gaining steadily in diversity throughout the period.  Its age structure, while displaying a more cyclical pattern of change, will also be significantly different in the year 2020 compared to 1995.  All subregions will conform to the above trends in broad terms, but still with significant differences in the rate and composition of change.

The Region's population will grow by 2.6 million from 20.2 million in 1995 to 22.8 million in 2020, representing an increase of 13.2% or an annual average compound growth rate of 0.5%.  During this period the Region is expected to see the net loss of 3 million Whites, or nearly a quarter of the Region's White population.  Fully two-thirds of this loss is expected to come from the suburban subregions (i.e., those outside New York City), roughly in line with their share of the Region's population as a whole.  The Region is expected to see a net gain of approximately 2.6 million Asians and a nearly identical number of Hispanics, a tripling of the former group and nearly a doubling of the latter.  The Black population will increase by nearly 475,000, or a 14.6% increase.

Of the major age groupings, only pre-schoolers (younger than five years of age) are expected to decline in number during the forecast period, dropping by just over 100,000 or 6.6%.  Elderly (65 years and older) will increase the greatest in percentage terms, adding a net of 566,000 or 20.8%.  The school-aged (5 to 19 year-old) and labor force (20 to 64 year-old) population will also grow substantially, the former increasing by nearly 620,000 (16.5%) and the latter by nearly 1.6 million (13.0%).  However it is important to keep in mind that age group populations will not change at a constant rate during the twenty-five period, but will instead follow a cyclical pattern influenced by the aging and child-bearing patterns of various age cohorts.  Three major cohorts are conventionally used to account for broad anticipated trends in the Region's (and nation's) age structure: the "baby boom" (born between 1946 and 1964, with a peak year of 1957), "baby bust" (born between 1965 and 1976) and the children of the baby boomers or "echo boom" (born between 1977 and 1998).
  Thus the large short-term (1995 to 2005) percentage increase in the school-aged population of 15.3% will result from echo-boomers entering their school-age years and is expected to diminish to just 1.1% in the longer term (2005 to 2020) as the echo-boomers move into the work force.  In a similar manner short-term percent growth in the elderly population is expected to be quite modest at 1.5%, but this will increase sharply to 19.0% in the longer term as baby boomers begin their retirements.  

In terms of the geographic distribution of population change, the Region's modest overall growth is reflected in all five subregions.  New York City will experience the slowest growth, at an annual average compound rate of 0.31%, and Long Island, New Jersey and Connecticut the fastest, at just over 0.6%; the Mid-Hudson is expected to increase at a rate of 0.54%.  Because of the overall modest rates of growth, the Region is not expected to see the same kind of shift of its population balance from New York City to the other subregions that occurred in the previous quarter century.  While in 1995 the City contained 36.4% of the Region's population, in 2020 it is expected to contain 34.8%, a percentage point loss of only 1.6%, which will be distributed between the suburban subregions, and particularly New Jersey, as modest share increases.

The greatest absolute increase will be in the New Jersey subregion, which is expected to gain just over 1 million persons during the twenty-five year period or 16.4%.  New York City can expect the second greatest growth in absolute terms at 592,000, but the smallest percent increase at just 8.1%.  Long Island will gain approximately 442,000 persons, the largest of all subregions in percent terms at 16.7%.  The Connecticut and Mid-Hudson subregions are both expected to gain approximately 296,000 additional residents, representing a 16.2% increase for the former and a 14.4% increase for the latter.

County Population Forecasts

As mentioned above, county-level forecasts were made for total population only, and do not include racial/ethnic, sex, or age detail. (See Tables 10 and 11.)  In the quarter century between 1970 and 1995, county population change was marked by wide disparities between fast-growing outer suburban counties, and central city and inner suburban counties that were either declining in population or growing only slowly.  Table 11a shows counties ranked by annual average compound rates of population change for the periods 1970 to 1995 and 1995 to 2020.  In the earlier period ten counties (Bronx, Essex, Kings, Nassau, Hudson, Union, Bergen, New York, Westchester, and Queens) saw overall declines in population, while three (Ocean, Sussex, and Hunterdon) grew at rates of greater than 2 percent a year.  The disparity between the fastest growing county, Ocean, and the county with the greatest average decline, Bronx, was over four percentage points.

In the forecast period from 1995 to 2020 outer suburban counties will continue to grow the fastest, but the disparities within the Region will be much less pronounced than in the past and the majority of the Region will see modest rates of growth.  Only one county, Passaic, is expected to lose population during this period.  The disparity between this county and the fastest growing county, Ocean, will be only 1.7 percentage points.  No county is expected to grow faster than 2% a year.   Twenty-two of the Region's thirty-one counties are expected to grow at overall annual rates between zero and one percent, compared with just eleven within this range in the earlier period.  

The top four counties (Ocean, Warren, Hunterdon, and Somerset) are all located in the New Jersey subregion, helping to account for this subregion's expected rising share of regional population and labor force.  The fifth fastest-growing county, Orange, is located in the Mid-Hudson subregion, whereas in the earlier period two counties from this subregion (Orange and Putnam) were in the top five.  Rounding out the top ten counties are three from the New Jersey subregion (Sussex, Middlesex and Mercer), one from Connecticut (Litchfield) and one from the Mid-Hudson (Sullivan).

At the bottom of the list are three New Jersey counties (Passaic, Essex, and Bergen) which contain varying combinations of older urban centers and mature suburban areas.  The fact that New Jersey counties dominate both the top and the bottom of the list is a reminder that subregions are large geographical units whose aggregate figures may conceal major discrepancies from county to county or even within counties.  In the case of New Jersey there is a clear continuation of the historical pattern of fastest growth at the suburban fringe.  However whereas in the past the inner New Jersey counties were experiencing population losses, in the forecast period they are expected to experience gains, if only modest ones.  Hudson County is expected to diverge somewhat from the other inner New Jersey counties, growing at a relatively higher rate of 0.6% due to a combination of foreign immigration in older urban centers and extensive waterfront development in close proximity to Manhattan.  (See Figure 3 and Map 2.)

In terms of absolute change, shown by county in rank order in Table 11b, the picture is somewhat different.  Here the top of the list is joined by large suburban and urban counties where modest growth rates combine with large existing population bases to produce relatively large overall increases.   Suffolk County on Long Island is expected to see the greatest gain at 311,000, followed by Ocean County at 237,000.  Two New York City boroughs, Queens and Brooklyn, are represented in the top ten with increases of 219,000 and 137,000, respectively.  Other counties in the top ten include Middlesex, Monmouth and Somerset in New Jersey, Fairfield in Connecticut, Nassau on Long Island, and Orange in the Mid-Hudson.   These figures point to one of the most significant differences between the historical and forecasted population trends: the fact that many urban and inner suburban counties that in recent decades have experienced substantial population losses are expected, in the future, to be major centers of population growth for the Region, at least in terms of absolute increase.

1.5 Alternative Scenarios

The high and low scenarios test the Population Model’s sensitivity to fertility, survival and foreign immigration levels, whereas the zero-net migration scenario projects population change as driven by natural increase alone, with no net migration and using baseline fertility and survival rates.  The high and low scenarios assume a foreign immigration increment or decrement beyond the employment demand for labor, whereas the zero net-migration option assumes that the aging resident population fills the labor force demand.

The high and low scenarios produce a variation in regional population of just over ten percent around the baseline, with the high scenario projecting a total of 25.8 million and the low a total of 20.1 million, compared to 22.8 million under the baseline scenario. (See Table 1 through 3.) Thus, by 2020 the alternative assumptions of natural increase and foreign immigration result in a range of roughly 3 million persons above or below the baseline forecast.  This majority (60%) of the high scenario increment is attributable to increased net migration, whereas the low scenario decrement is evenly split between net migration and natural increase. The total under the zero net-migration scenario is 21.7 million, or five percent under the baseline.

Low and High Scenarios

The low and high scenarios show trends similar to the baseline, but at a slower or faster pace.  All scenarios show a Region with a majority minority population in the year 2020, though under the low scenario the minority groups will not gain the majority until 2015, compared to 2010 for the baseline and high scenarios.  The White and Asian racial/ethnic groups show the greatest sensitivity to the alternative conditions, as demonstrated in their shifting shares of the regional population under the different alternatives.  Whites make up as much as 45% and as little as 38% of the total, under the low and high alternatives respectively, while Asians vary between 13% and 20%.  Blacks and Hispanics, on the other hand, maintain a relatively stable share of the regional population, increasing or decreasing in proportion to the population as a whole.  (See Figure 1.)

The alternative scenarios result in significant changes in the Region’s forecasted age structure. Virtually all the difference between the various scenarios can be attributed to changes among the pre-school, school age and retirement age groups, with the labor force years as a whole (ages 20 through 64) remaining virtually unchanged at 13.7 million persons.  By the year 2020, the high scenario produces a sizable percentage shift away from the labor force years (down seven percentage points from the baseline to 53% of the population).  The pre-school and school age groups, on the other hand, increase their share from 25% under the baseline forecast to 31%.  The retirement age groups also gain slightly in percentage terms.  Within the labor force there is a slight growth of the young working age population (ages 20 to 24) at the expense of the mature labor force group (45 to 64).  These changes can be attributed to the combined effects of increased fertility rates and a larger number of women of child-bearing age (due to increased foreign immigration) which together result in an additional 1 million births over the baseline between 1995 and 2020. The age structure under the low scenario is a mirror image of the high scenario, with a shift away from the pre-school and school age groups (which fall to 19% of the population) as well as the retirement years, and an increase in the share of the population in the labor force years (up to 68%).

Zero Net-Migration Scenario

Population growth under the zero net-migration alternative outpaces that of the baseline scenario until the year 2000 because of the elimination of regional net out-migration.  Beyond 2000 however, the zero net-migration forecast is lower than the baseline forecast, because of the combined effect of lower overall fertility, higher mortality, and the lack of net migration gains.  Between 2000 and 2020 the zero net-migration option forecasts 750,000 fewer births than the baseline option because of the omission of large numbers of Hispanic immigrants, whose high fertility rates contribute substantially to baseline forecasted births.  The lack of White out-migration and minority in-migration produces a population with proportionally more Whites, and therefore proportionally more elderly, resulting in half a million more deaths between 2000 and 2020 than under the baseline forecast.  Finally, the elimination of the net migration component results in a relative loss for the Region in this period because of the positive net migration from 2005 onward under the baseline scenario.

Nevertheless, the zero net-migration alternative shows a decline in the share of Whites (down eight percentage points from 1990 to 57% in 2020) and an increase in Hispanics (up five points to 19%), Asians (up 1 point to 6%) and Blacks (up 2% to 18%), from the effects of natural increase alone.  The continued predominance of Whites shows a marked effect on the age structure, with relatively more persons 65 and above (20%, compared to less than 15% under the baseline), fewer of pre-school and school age under twenty (22% versus 25%) and fewer in the working age groups 20 through 64 (57% versus 60%).  

1.6  Computer Data Files

This memorandum is in the file "TM8-9.DOC" and is in Microsoft Word '97 format.  Table 1 is in a Microsoft Word file labeled "TM 8-9 - Table 1."  Tables 2 through 12 are in a Microsoft Excel '97 file labeled "TM 8-9 - Tables 2 - 12" and Appendix A is in an Excel file labeled "TM 8-9 - Appendix A."  Figures 1 and 2 are in Microsoft Excel files and Figure 3 is in a Microsoft Word file, all labeled by figure number.  The high, low and zero net-migration alternative scenarios are delivered in full age, sex and race/ethnicity detail in electronic format only and are included in Excel workbooks labeled by scenario name.

� The New York Metro Region includes the following counties, by subregion:  New York City subregion:  Bronx, Kings, New York, Queens, Richmond Counties; Long Island subregion: Nassau & Suffolk Counties; Mid-Hudson subregion: Dutchess, Orange, Putnam, Rockland, Sullivan, Ulster, Westchester Counties; New Jersey subregion: Bergen, Essex, Hudson, Hunterdon, Mercer, Middlesex, Monmouth, Morris, Ocean, Passaic, Somerset, Sussex, Union, Warren Counties; Connecticut subregion: Fairfield, Litchfield, New Haven Counties.





� Technical Memorandum 7.3, Population Data & Analysis, includes a discussion of historical Census population sources for the years 1970, 1980 and 1990, as well as source citations for historical population statistics used in population forecasting.


� Office of Management and Budget, Statistical Directive No. 15:  "Race and Ethnic Standards for Federal Agencies and Administrative Reporting," Federal Register 43:19269-19270, May 4, 1978.


� In New York City, special attention was given to the foreign immigration component.  Historical country of origin data for persons with announced intentions to reside in New York City were used to disaggregate gross foreign inflows by race/ethnicity.  More aggregate data on the age structure of foreign immigrants by country of origin was used to estimate the age structure of New York City arrivees.  Gross foreign inflows in the late 1980s were then compared to the net migration totals for 1985-1990, to separate foreign in-migration from domestic out-migration by race/ethnicity.  Further analysis was undertaken to determine the portion of foreign in-migration that was absorbed into the formal labor force among work ages, as opposed to that portion which was dependent in age or not participating in the formal labor force.


� Figures are for the nation as a whole.  See Census Bureau publication number P20-486, Current Population Reports, The Foreign-Born Population: 1994 by Kristin A. Hansen and Amaru Bachu.  In this study, childbearing years are considered to be ages 15 to 44.


� The total fertility rates in this table are calculated on the basis of births estimates on a racial/ethnic basis produced by the Population Model.  The Model produces estimates of historical components of population change including births, deaths and net migration.  These estimates are adjusted to match actual reported births and deaths figures where these are available on a racial/ethnic and sex-specific basis from state Departments of Health.  However such reporting detail is quite limited until recent years.  The model's births and deaths estimates are calculated at the subregional level and are based on age/race/sex-specific estimates of fertility and mortality for the nation as a whole, applied to decennial Census counts of subregional population.  See Technical Memorandum 8.2 for a fuller discussion of the Population Model's structure and data sources.


� See footnote 4.


� School Enrollment ( Social and Economic Characteristics of Students: October 1994, U.S. Census Bureau, Current Population Reports, p20(487, p. 11.
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