
Report 15 

Year 2020 Municipal Forecasts of 
Occupied Housing Units, Vehicle Availability 

and Employed Residents 

DIRECTION 2020 
A Regl'Ol1 on the Rise 

DELAVVARE VALLEY REG I ONAL PLANNING COMMISSION 





YEAR 2020 MUNICIPAL FORECASTS OF 

OCCUPIED HOUSING UNITS, VEIllCLE 

AVAILABILITY AND EMPLOYED RESIDENTS 

Direction 2020 Report #15 

I.~ DELAWARE VALLEY 
~d' REGIONAL PLANNING COMMISSION 

The Bourse Building - 8th Floor 
111 S. Independence Mall East, Philadelphia, Pa 19106-2515 June 1994 

'Ibis report is priDted on recycled paper 



This report, prepared by the Delaware Valley Regional Planning Commission, was financed by the Federal Highway 
Administration, the Federal Transit Administration, the Pennsylvania Department of Transportation, and the New 
Jersey Department of Transportation. The authors, however, are solely responsiblefor itsfinding and conclusions, 
which may not represent the official views or policies of the funding agencies. 

Created in 1965, the Delaware Valley Regional Planning Commission (DVRPC) is an interstate, intercounty and 
intercity agency which provides continuing, comprehensive and coordinated planning for the orderly growth and 
development of the Delaware Valley region. The region includes Bucks, Chester, Delaware, and Montgomery 
counties as well as the City of Philadelphia in Pennsylvania and Burlington, Camden, Gloucester, and Mercer 
counties in New Jersey. The Commission is an advisory agency which divides its planning and service functions 
between the Office of the Executive Director, the Office of Public Affairs, and three line Divisions: Transportation 
Planning, Regional Information Services Center, which includes Regional Planning Office, and Finance and 
Administration. DVRPC's missionfor the 1990s is to emphasize technical assistance and services and to conduct 
high priority studiesfor member state and local governments, while determining and meeting the needs of the private 
sector. 

The DVRPC logo is adapted from the official seal of the Commission and is designed as a stylized image of the 
Delaware Valley. The outer ring symbolizes the region as a whole while the diagonal bar signifies the Delaware 
River flowing through it. The two adjoining crescents represent the Commonwealth of Pennsylvania and the State 
of New Jersey. The logo combines these elements to depict the areas served by DVRPC. 



DELAWARE VALLEY REGIONAL PLANNING COMMISSION 

Publication Abstract 

TITLE Date Published: June, 1994 

YEAR 2020 MUNICIPAL FORECASTS OF 
OCCUPIED HOUSING UNITS, VEHICLE 
AVAILABILITY AND EMPLOYED RESIDENTS Publication No.94005 

Geographic Area Covered: 

Delaware Valley Region 

Key Words: 

Population, Employment, Average Size of Occupied Housing Units, Occupied Housing Units, Vehicle Availability, 
Employed Residents per Occupied Housing Unit, and Employed Residents 

ABSTRACT 

This report documents the methods and procedures used to forecast year 2000, 2010 and 2020 municipal 
level estimates of occupied housing units, vehicle availability, and employed residents based on the DVRPC board 
adopted municipal level population and employment forecasts. These forecasts are among the basic inputs to the 
DVRPC regional travel-demand simulation models, which are used to forecast travel patterns andfacility volumes. 

For More Information Contact: 

fj Delaware Valley Regional Planning Commission 
Regional Information Services Center 

The Bourse Building - 8th Floor 
111 S. Independence Mall East 
Philadelphia, Pa. 19106-2515 

(215) 592-1800 





Year 1020 Municipal Forecasts - Occupied Housing Units, Vehicles and Employed Residents Page i 

TABLE OF CONTENTS 

Executive Summary ................................... 1 

I. Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 

ll. Population..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 

Ill. Employment........................................ 9 

IV. Occupied Housing Units ............... ~ . . . . . . . . . . . . . . . .. 13 

V. Occupied Housing Units by Vehicle Availability 
and Number of Vehicles ................................ 21 

VI. Employed Residents ................................... 29 

APPENDICES 

Occupied Housing Units by Municipality ...................... A-I 
Vehicle Availability by Municipality ....... . . . . . . . . . . . . . . . . . . B-1 
Employed Resident by Municipality . . . . . . . . . . . . . . . . . . . . . . . . . . C-l 



Page ii Year 2020 Municipal Forecasts - Occupied Housing Units, Vehicles and Employed Residents 

LIST OF FIGURES 

1. 1990-2020 Percent Change in Population ...................... 7 

2. 1990-2020 Percent Change in Employment ..................... 11 

3. Trends in the Average Size of Occupied Housing Units ............. 15 

4. 1990-2020 Percent Change in Occupied Housing Units. . . . . . . . . . . . .. 19 

5. Trends in Occupied Housing Units by Vehicle Availability ........... 23 

6. 1990-2020 Percent Change in Total Vehicles . . . . . . . . . . . . . . . . . . .. 28 

7. 1990-2020 Percent Change in Employed Residents ................ 32 

LIST OF TABLES 

1. Adopted Population Forecasts by County ...................... 6 

2. Adopted Employment Forecasts by County ... . . . . . . . . . . . . . . . . .. 10 

3. Trends in Average Size of 
Occupied Housing Units by County. . . . . . . . . . . . . . . . . . . . . . . . .. 16 

4. Forecasts of Occupied Housing Units by County. . . . . . . . . . . . . . . . .. 18 

5. Forecasts of Occupied Housing Units 
by Vehicle Availability ................................. 24 

6. Forecasts of Total Vehicles by County . . . . . . . . . . . . . . . . . . . . . . .. 27 

7. Employed Residents per Occupied Housing Unit . . . . . . . . . . . . . . . . .. 29 

8. Forecasts of Employed Residents by County .................... 31 



Year 2020 Municipal Forecasts - Occupied Housing Units, Vehicles and Enlployed Residents Page 1 

Executive Summary 

Demographic and employment forecasts are among the basic inputs for DVRPC's 
regional travel-demand simulation models. These models are used to estimate regional travel 
patterns, travel demand on individual facilities, transit ridership, highway vehicle miles of travel, 
and highway source air pollutant emissions. This report documents the methods and procedures 
used to forecast year 2000, 2010, and 2020 municipal estimates of occupied housing units, 
vehicle availability, and employed residents, based on the municipal population and employment 
forecasts adopted by the DVRPC Board. 

In general, the forecasts for municipal occupied housing units, number of vehicles 
available for use of household members, and employed residents are based on trends established 
by 1970, 1980, and 1990 census data with the Board adopted municipal population and 
employment forecasts serving as constraints. These trends indicate that the long-term decline in 
average number of persons per occupied housing unit, and the long-term increase in vehicle 
availability and labor participation will moderate and tend to stabilize over time. For this reason, 
growing areas of the region will show more moderate rates of increase, and the remainder of 
the region will remain stable. 

Preliminary forecasts were prepared by DVRPC staff and subsequently evaluated by the 
county planning commissions. The estimates were then updated to incorporate comments 
received. These long-term forecasts will be closely monitored and may be updated in the future. 
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I. Introduction 

Demographic and employment forecasts are among the basic inputs for DVRPC's 
regional travel-demand simulation models. These models are used to estimate regional travel 
patterns, travel demand on individual facilities, transit ridership, highway vehicle miles of travel 
and highway source air pollutant emissions. These are outputs essential for the development of 
short and long range transportation plans, conformity analyses of the Transportation 
Improvement Program, facility design studies and many other planning activities. 

This report documents the methods and procedures used to forecast occupied housing 
units, auto availability, and employed residents. These forecasts are based on the municipal 
population and employment estimates which were adopted by the Board of Directors of the 
Delaware Valley Regional Planning Commission in May 19931, The resulting municipal 
forecasts are included in Appendices A,B, and C. Because forecasts of these variables are so 
closely related to the growth of population and employment, the methods used to prepare the 
DVRPC board adopted municipal level population and employment forecasts are also 
summarized. 

In general, the forecasts for occupied housing units, employed residents and vehicle 
availability use 1970, 1980 and 1990 census data as historical bases and the board adopted 
population and employment forecasts as constraints. County and municipal projections of the 
average number of persons per occupied housing unit and labor participation rates were prepared 
by averaging the values extrapolated to the forecast year based on the trend lines from 1970 to 
1980, 1980 to 1990, and 1970 to 1990 census data. After careful review and adjustment where 
necessary, these parameters were used to convert the board adopted population estimates into 
occupied housing units; O-car, I-car, 2-car, and 3+car occupied housing units; total vehicles; 
and employed residents. This process can be characterized as "top down" in that county totals 
were first established for each variable, and these totals then used to control the sum of the 
individual municipal estimates. 

Preliminary forecasts were prepared by DVRPC staff and subsequently evaluated by 
county planners from the point of view of local knowledge and plans, and their comments were 
incorporated into the estimates presented in this document. As the future may not be a direct 
extension of past trends, these forecasts will be closely monitored and updated as necessary to 
maintain a comprehensive, coordinated and continuous planning process that provides the most 
accurate available information for decision making. 

I Report 8 in DIRECTION 2020 series, Year 2020 County and Municipal Interim Population and Employment Forecasts, published by 
DVRPC in June 1993. 
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ll. Population 

The population forecasts for the DVRPC counties were initially developed using cohort­
survival analysis. In this method the population in different age and gender groups have different 
rates of survival into the next time period and migrate into or out of a particular county. In 
addition, the female population in different child-bearing age groups have different net birth 
rates. 

A county's population was disaggregated into five-year age groups by gender (18 age 
groups), and the 1990 census counts were used as the initial base-year population. At the end 
of the first iteration, the estimated 1995 population replaced the 1990 values as the base to 
forecast population for the year 2000. Two iterations produced population forecasts for the year 
2000, four iterations for 2010 and six iterations for 2020. The calculations were then aggregated 
to get the grand total population for that county. 

At the municipal level, in- and out- migrations have significantly changed the population 
components. For this reason, a density ceiling extension model was employed which considered 
historical trends and physical constraints, such as infrastructure availability, environmental 
constraints on development, local zoning policy, and current development proposals. 

The region's population is forecasted to grow by 11.0 percent over the thirty-year period 
between 1990 and 2020. Compared with the 12.4 percent growth during the period from 1960 
to 1990, this forecasted growth rate reflects the lower birth rate, aging population, a slowdown 
in the region's economy and in-migration. Table 1 shows the population forecasts by county. 
The New Jersey population is expected to grow more than three times as fast as Pennsylvania. 
The City of Philadelphia is still expected to lose about 5 percent of its population because of job 
relocation and continued suburbanization. Suburban counties (except Delaware) are predicted to 
gain substantial population because of land availability and the attractiveness of projected 
industrial, commercial and residential development. 

Spatially, as Figure 1 indicates, growth is projected to concentrate in areas that are 
currently rural or suburban and have very limited public transit service. This kind of spatial 
growth will create new demands for both highway and transit service in the growing areas. 
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m. Employment 

Employment is more difficult to forecast, especially at the municipal level, because many 
factors ranging from world trade, national monetary policy and politics as well as local factors 
such as labor supply, quality of labor force, land price, infrastructure, local political climate, 
and the quality of life directly or indirectly affect employment. For the region as a whole, the 
employment level is subject to national, and even global economic cycles. 

In 1992, county employment was forecasted using Bureau of Economic Analysis (BEA) 
data for the base year (1990). A shift-share analysis was then conducted which examined trends 
in each county's historical share of the region's employment. Land and infrastructure 
availability, transportation accessibility, and market trends that have substantial influence on 
future employment were also incorporated into this analysis. The preliminary results were then 
reviewed by a panel of economists from the Delaware Valley region against the national and 
state employment forecasts and the regional labor-supply forecast, so that the employment 
forecast reflects the expected economic cycles and is subject to the upper limit of labor supply. 

In 1993, the 1990 employment data from the Census Transportation Planning Package 
(CTPP) became available2• These data supplemented the BEA county level employment with 
1990 municipal employment estimates. The census employment data was adjusted at the county 
level to conform wiU1 BEA totals and reviewed for consistency with previous DVRPC forecasts, 
occupational privilege tax returns, Dun and Bradstreet estimates, and Bureau of Labor Statistics 
ES-202 data. Forecasts at the municipal level were then made with shift-share methods using the 
factored 1990 Census data as the base. 

The county employment distributions by major Standard Industrial Classification (SIC) 
codes were determined based on a review of past trends and patterns both nationally and locally. 
The forecasted municipal employment was then disaggregated by SIC group using past trends, 
normalizing the county SIC group totals to the control for that sector. 

Table 2 shows the employment growth patterns for the region and by county. The 
region's employment is forecasted to grow by 20 percent associated with about a 10 percent 
growth in labor supply over the three decades between 1990 and 2020. The counties with the 
fastest growing populations, such as Chester and Gloucester, are also forecasted to grow most 
rapidly in employment. However, the counties with a large employment base still gain the most 
employment, despite a more moderate growth rate. Figure 2 shows the spatial growth pattern 
of the municipal employment growth. Employment growth will tend to concentrate in 
municipalities that currently have middle- to large-size employment bases. 

2 1990 Census Transportation Planning Package, Statewide Element, Part C, Tabulations of Area of Residence by 
Area of Work. 
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IV. Occupied Housing Units 

The 1990 census deftnes a housing unit as a house, an apartment, a mobil home or 
trailer, 'a group of rooms or a single room occupied as separated living quarters or, if vacant, 
intended for occupancy as separate living quarters. If the living quarters contain nine or more 
persons unrelated to the householder or person in charge (a total of at least 10 unrelated 
persons), it is classifted as group quarters. A housing unit is classifted as occupied if it is the 
usual place of residence of the person or group of persons living in it at the time of enumeration, 
or if the occupants are only temporarily absent; that is, away on vacation or business. Occupied 
rooms or suites of rooms in hotels, motels, and similar places are classifted as housing units only 
when occupied by permanent residents3 • This analysis only considers occupied housing units. 
Group quarters such as nursing homes, prisons, or military bases are not included. 

Driven by a number of social factors, the average size of occupied housing units in the 
past has declined: sharply from 1970 to 1980, and in a more moderate fashion thereafter. In this 
forecast, the non-linear, moderating pattern of decline in average size of occupied housing units 
is assumed to continue into the future. Figure 3 shows the historical and projected average size 
of occupied housing units over time for the entire DVRPC region. Because of the decline in the 
average size, the number of occupied housing units will continue to increase faster than 
population. 

The model that was used to predict the decline in average number of persons per 
occupied housing unit is based on non-linear extrapolations of the trends from 1970 to 1980, 
1980 to 1990, and 1970 to 1990. The half-rate decline over each of these time periods was 
extrapolated out to the forecast year and then averaged to estimate the future occupied housing 
unit size. For example, the following equation was used to predict the year 2010 occupied 
housing unit size: 

Where: 
H20l0: average size of occupied housing units for year 2010; 
H70: average size of occupied housing units for year 1970; 
Hso: average size of occupied housing units for year 1980; 
H90: average size of occupied housing units for year 1990; 
Xl=Hso - H70, X2=H90 - Hso, X3=H90 - H70. 

This model was applied at the county level to get the initial estimates of the average 

3 The number of 1990 occupied housing units is drawn from Table H37 (fenure by Vehicle Available) of STF-3, 
1990 Census. 
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number of persons per occupied housing unit. The model often yielded reasonable estimates 
considering the time period and historical trends. However, the model's outputs were carefully 
reviewed and where necessary adjusted to reflect the diminishing decline pattern more 
realistically. A county-level control total of occupied housing units was determined by dividing 
the board adopted population forecast by the adjusted average size of occupied housing units. 

Table 3 displays the resulting county-level trends in persons per occupied housing unit. 
At both the regional and county level, the rate of decline drops into the future. Between 1990 
and 2000, the regional average size drops by 0.06 person per household. Over the decade 
between 2010 and 2020 this decrease is reduced to 0.03 persons per occupied housing unit. The 
rate of variation about this trend by county is not large, but fast growing counties including 
Bucks, Chester, Burlington and Gloucester have somewhat larger declines. 

Table 4 shows the regional and county level forecasts of the number of occupied housing 
units. They were determined by dividing the population by the estimated average size of 
occupied housing units. The region will grow in occupied housing units by about 17 percent 
from 1990 to 2020, reaching 2.21 million by the year 2020. During the same period, the New 
Iersey counties will grow more than twice as fast as the Pennsylvania counties. However, 
because of its large initial base, Pennsylvania counties will receive more than half (55 percent) 
of the regional increase. From 1990 to 2020, the majority of new occupied housing units will 
be located in suburban counties. This spatial growth patten, shown in Figure 4, is consistent with 
the population growth trends adopted by the board. For most counties the growth in the number 
of occupied housing units will be significant, 20 to 46 percent over the thirty-year period 
between 1990 and 2020. Gloucester County receives the largest increase (46 percent) and 
Chester County is second with 38 percent. In Delaware County and the City of Philadelphia, 
however, growth in occupied housing units will be relatively small, reflecting stable to declining 
population growth trends. 

The model was then applied for each municipality to estimate the average size of 
occupied housing units, which combined with the board adopted population forecast produced 
an initial estimate of the number of occupied housing units for each municipality. The county 
summations of these occupied housing unit estimates were then factored to the county totals 
determined above, and further adjusted. where necessary by considering the unique population 
growth trends in some municipalities. This process was iterated until the average size of 
occupied units for each municipality conformed with the overall diminishing decline pattern. 
The resulting estimates of occupied housing units were then reviewed by county planners and 
their comments were incorporated. The detailed municipal occupied housing unit forecasts are 
given in appendix. A. 

It should be noted that if the population in group quarters is subtracted from the total 
population, the average size of occupied housing units will be smaller than those shown in 
Figure 3 and Table 3. However, if at the municipal level, we assume that the population in 
group quarters will grow at the same rate as the total population in the future, and the future 
average sizes of occupied housing units, excluding those living in group quarters, are reduced 
by the same 1990 ratio (average size excluding group quarter population divided by average size 
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for total population), the resulting county and municipal forecasts of occupied housing units 
shown in Table 4 and Appendix A, will not be changed at all. This will always be true as long 
as the above assumptions are valid. 

For example, in Chester County the 1990 total population was 376,395, of which 13,003 
persons lived in group quarters. If the group quarters population is subtracted from the total 
population, the average size of occupied housing units decreases from 2.82 to 2.73 persons. The 
2020 total population forecast for Chester County is 489,300, which is reduced to 472,965 when 
persons living in group quarters are excluded. The county totals are obtained by summing the 
municipal estimates. (Since some municipalities have no group quarters population and 
municipalities grow at varying rates, simply applying the factoring procedure at the county level 
would incorrectly estimate population in group quarters.) When the above procedure is used to 
estimate municipal occupied housing units, it is found that the numbers do not differ from those 
listed in Appendix A (some minor discrepancies may occur because of rounding). However, the 
county average size of occupied housing units will be changed to 2.57 persons from 2.66 
persons, because the group quarters population is now excluded. As long as the inclusion or 
exclusion of population in group quarters is consistent throughout the computation, it will not 
alter the forecasts of occupied housing units, given the foregoing reasonable assumptions. 
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V. Occupied Housing Units by Vehicle Availability and Number of Vehicles 

The 1990 data on vehicle availability were obtained from the Census long-form 
questionnaire item H13. These data show the number of households with a specified number of 
passenger cars, vans and pickup or panel trucks of one-ton capacity or less available for the use 
of household members. Vehicles rented or leased for one month or more, company vehicles, and 
government vehicles are included if kept at home for nonbusiness purposes.4 

In the last two decades vehicle availability has substantially increased. The number of 
occupied housing units with two or more vehicles has grown at double-digit rates with 
accompanying declines in the number of no- and one-vehicle occupied housing units. This 
increase was caused in part by rising household labor participation rates and continued 
decentralization of population and employment into auto dependent areas. In this forecast, it is 
assumed that this trend will continue at a moderating rate, in association with the growth of 
population, number of occupied housing units and employment described above. The growth 
trend for each category of vehicle availability is plotted in Figure 5. Generally, the rate of 
increase in the number of two- and three-plus vehicle occupied housing units will taper off with 
continued reduction in the average size of occupied housing units described above and the 
reduction in the rate of increase in labor participation discussed in the next section. The number 
of occupied housing units with no or one vehicle will continue to decline into the future, but at 
a decreasing rate (see Table 5). 

At the county level, the year 2020 occupied housing unit control totals by vehicle 
availability category (four categories) were developed based on the above assumptions using 
models similar to those employed to estimate the average size of occupied housing units (see 
Page 13). These controls were adjusted to be reasonable according to the historical trend 
between 1970 and 1990. 

Overall (see Table 5), the number of no-vehicle occupied housing units is projected to 
drop by 4.4 percent, while one-vehicle units are projected to drop even faster (9.3 percent) by 
the year 2020. Over the same time interval, the housing units with two vehicles and three or 
more vehicles are projected to increase by 30.9 and 80.3 percent, respectively. The rate of 
growth in multiple vehicle occupied housing units is significantly higher in the New Jersey 
portion of the region than that of Pennsylvania. 

In percent terms, the decline in the housing units with no or one vehicle does not vary 
greatly by county. The growth in the number of two- or three- or more-vehicle units is 
concentrated in the rapidly growing suburban counties. Here the growth in the two-vehicle units 
ranges from 23.1 to 61.4 percent and in the three- or more-vehicle units from 66.4 to 121.6 

4 For the source of the 1990 census data, see Footnote 3. The comparable data on vehicles available were also 
collected from 1960 to 1980. These statistics do not measure the number of vehicles privately owned or the number of 
households owning vehicles. 
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percent. 

At the municipal level, previously developed 2020 forecasts of occupied housing units 
by vehicle availability were factored to adjust each municipality's total of occupied housing units 
to the forecasts discussed in Section N of this report. Then for each category of vehicle 
availability, the municipal forecasts were factored to the county control totals for that category 
in such a way that the vehicle availability categories for each municipality summed to the 
housing unit total for that municipality. The updated municipal estimates were reviewed. In some 
cases, this process was iterated in order to adjust the estimates to be consistent with historic 
trends, forecasted population growth, and other local factors. The Census based 1990 distribution 
of occupied housing units by vehicle availability was a significant factor in the final adjustment. 

Years 2000 and 2010 forecasts of occupied housing. units by vehicle availability were 
interpolated from the 1990 and 2020 estimates using the rates of decline in no-vehicle and one­
vehicle and increase in two-vehicle and three- or more-vehicle occupied housing units shown in 
Figure 5. For example, this non-linear growth pattern for two-vehicle units with declining 
growth rates is computed as follows: 

For the occupied housing units with two vehicles available: 

Hi.fXYJ = H~990 + 0.42 (Hi.CYlO - H~990) 

Hi.OlO = H~990 + 0.75 (Hi.CYlO - H~990) 

Where H denotes the number of occupied housing units, and for all the terms the superscripts 
and subscripts represent the year and class of vehicle availability, respectively. 

Similarly, the same parameters (0.42, 0.75) in the above equations were applied to estimate no­
vehicle, one-vehicle, and three- or more-vehicle occupied housing units. The results were then 
factored to sum to the predetermined total occupied housing units for each municipality. 
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Table 5: Forecasts of Occupied Housing Units by Vehicle Availability 

U.S. Census Percent DVRPC Forecasts Percent 
Change Change 

County 1980 1990 1980-1990 2000 2010 2020 1990-2020 

Occu12ied Housing Units with No Vehicle 
Bucks 9,587 10,035 4.7 9,942 9,815 9,592 -4.4 

Chester 7,860 7,653 -2.6 7,489 7,293 7,176 -6.2 

Delaware 26,334 24,591 -6.6 23,950 23,286 22,741 -7.5 

Montgomery 19,043 17,878 -6.1 17,330 16,860 16,350 -8.5 

Philadelphia 239,248 229,814 -3.9 226,557 224,012 221,952 -3.4 

PA Total 302,072 289,971 -4.0% 285,268 281,266 277,811 -4.2% 

Burlington 7,259 6,715 -7.5 6,547 6,365 6,158 -8.3 

Camden 24,388 23,758 -2.6 23,239 22,954 22,734 -4.3 

Gloucester 5,478 5,359 -2.2 5,127 5,036 4,990 -6.9 

Mercer 16,480 14,735 -10.6 14,302 14,073 13,966 -5.2 

NJ Total 53,605 50,567 -5.7% 49,215 48,428 47,848 -5.4% 

Regional Total 355,677 340,538 -4.3% 334,483 329,694 325,659 -4.4% 

Occu12ied Housing Units with One Vehicle 

Bucks 61,798 54,375 -12.0 51,904 49,682 47,390 -12.8 

Chester 42,954 36,638 -14.7 34,515 32,504 31,186 -14.9 

Delaware 86,068 74,534 -13.4 70,473 66,811 63,944 -14.2 

Montgomery 90,377 83,154 -8.0 80,265 77,803 75,230 -9.5 

Philadelphia 272,119 244,325 -10.2 237,506 231,839 227,955 -6.7 

PA Total 553,316 493,026 -10.9% 474,663 458,639 445,705 -9.6% 

Burlington 48,508 43,582 -10.2 41,986 40,429 38,835 -10.9 

Camden 71,717 63,692 -11.2 61,197 59,554 58,294 -8.5 

Gloucester 28,817 24,339 -15.5 23,044 22,438 22,091 -9.2 

Mercer 44,259 40,318 -8.9 39,060 38,360 38,022 -5.7 

NJ Total 193,301 171,931 -11.1% 165,287 160,781 157,242 -8.5% 

Regional Total 746,617 664,957 -10.9% 639,950 619,420 602,947 -9.3% 
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Table 5: Forecasts of Occupied Housing Units by Vehicle Availability 
(Continued) 

U.S. Census Percent DVRPC Forecasts Percent 
Change Change 

County 1980 1990 1980-1990 2000 2010 2020 1990-2020 

Occupied Housing Units with Two Vehicles 

Bucks 64,504 87,166 35.1 104,295 117,414 125,772 44.3 

Chester 42,063 61,902 47.2 73,409 81,719 88,501 43.0 

Delaware 62,369 75,034 20.3 79,894 83,242 85,612 14.1 

Montgomery 87,595 110,184 25.8 121,552 130,292 135,665 23.1 

Philadelphia 93,650 106,007 13.2 112,100 116,993 120,463 13.6 

PA Total 350,181 440,293 25.7% 491,250 529,660 556,013 26.3% 

Burlington 45,866 60,299 31.5 69,161 75,733 79,862 32.4 

Camden 52,953 66,152 24.9 76,276 84,618 90,929 37.5 

Gloucester 24,371 34,801 42.8 43,114 50,353 56,161 61.4 

Mercer 34,906 44,653 27.9 51,865 57,863 62,737 40.5 

NJ Total 158,096 205,905 30.2% 240,416 268,567 289,689 40.7% 

Regional Total 508,277 646,198 27.1% 731,666 798,227 845,702 30.9% 

Occupied Housing Units with Three or More Vehicles 

Bucks 20,497 38,931 89.9 54,188 66,043 74,119 9004 

Chester 11,992 27,064 125.7 39,726 49,270 56,770 109.8 

Delaware 17,131 27,215 58.9 32,637 36,692 39,697 45.9 

Montgomery 26,695 43,779 64.0 56,300 66,104 72,867 66.4 

Philadelphia 15,636 22,929 46.6 27,459 31,195 33,702 47.0 

PA Total 91,951 159,918 73.9% 210,310 249,304 277,155 73.3% 

Burlington 13,336 25,958 94.6 36,151 43,990 49,401 90.3 

Camden 13,674 25,156 84.0 34,441 41,909 47,571 89.1 

Gloucester 6,598 14,346 117.4 21,346 27,173 31,788 121.6 

Mercer 10,190 17,235 69.1 23,061 27,776 31,516 82.9 

NJ Total 43,798 82,695 88.8% 114,999 140,848 160,276 93.8% 

Regional Total 135,749 242,613 78.7% 325,309 390,152 437,431 80.3% 

Prepared by the Delaware Valley Regional Planning Commission 
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With the occupied housing units by vehicle availability class determined, the number of 
vehicles for each municipality is calculated as follows: 

Where: 

V: number of Vehicles; 
Ifvl: occupied housing units with one vehicle; 
1fv2: occupied housing units with two vehicles; 
1fv3+: occupied housing units with three or more vehicles. 

The average number of vehicles for three- or more-vehicle occupied housing units in this 
equation (3.358) is estimated based on census data. The projected number of vehicles is 
summarized by county in Table 6 and shown spatially in Figure 6. These forecasts indicate large 
continued growth in the number of vehicles, with all counties except Delaware and Philadelphia 
increasing by more than 30 percent by the year 2020. As mentioned above, this growth is 
consistent with population growth. The counties growing most rapidly in population (Gloucester 
and Chester) also grow fastest in the number of autos, 70 and 59 percent respectively. For the 
region as a whole, almost 36 percent more vehicles will be on the road in the year 2020. This 
is a net increase of almost one million vehicles. 
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VI. Employed Residents 

The Census defines employed residents as adults who had at least one job in the Census 
reference week, regardless of whether or not he/she went to work in that week. This includes 
people who served in the armed forces by local place of residenceS. Because of the rising cost 
of living and expectations of an improved living standard, the rate of employed residents per 
occupied housing unit is expected to increase as households strive to maintain and enhance their 
purchasing power. However, this process is mitigated by the decline in average size of occupied 
housing units, the increase in the percentage of the population in retirement age, stabilization 
in the labor participation rate among women, and increasing national productivity. In this 
forecast, the employed residents per occupied housing unit is assumed to be stable with only a . 
slight increase in the thirty-year period. This also in part reflects the relatively low 
unemployment rate that existed in 1990. Both 1980 and 1970 were recession years with high 
unemployment rates. 

Table 7: Employed Residents per Occupied Housing Unit 

U.S. Census DVRPC Forecasts 
County 

1970 1980 1990 2000 2010 2020 

Bucks 1.41 1.44 1.50 1.51 1.52 1.53 
Chester 1.40 1.41 1.49 1.50 1.51 1.52 
Delaware 1.33 1.29 1.32 1.32 1.33 1.33 
Montgomery 1.37 1.39 1.41 1.42 1.43 1.44 
Philadelphia 1.20 1.01 1.09 1.09 1.09 1.10 

PA Counties 1.28 1.20 1.28 1.29 1.31 1.32 

Burlington 1.27 1.47 1.53 1.53 1.54 1.54 
Camden 1.28 1.22 1.34 1.34 1.34 1.35 
Gloucester 1.29 1.30 1.43 1.44 1.45 1.46 
Mercer 1.37 1.35 1.43 1.43 1.44 1.44 

NJ Counties 1.30 1.33 1.43 1.43 1.44 1.44 

Region 1.29 1.23 1.32 1.33 1.34 1.35 

Pre]HJ1'ed by the Delaware Valley Regio1Ull Planning Commission 

s For 1990 Census, this number is drawn from Table P70 (Sex by Employment Status) of STF-3. The number is 
slightly higher than that drawn from Table 49 (Means of Transportation to Work) of STF-3, which excludes the people 
who had ajob, but did not go to work for whatever reason in the reference week. 
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At the county level, models similar to those used to forecast occupied housing units were 
used to extrapolate the employed residents per occupied housing unit to the years 2000, 2010 
and 2020. The model outputs required few adjustments for most counties. The county-level 
rates of employed residents per occupied housing unit (see Table 7) were then used to calculate 
each county's total number of employed residents, multiplying this labor participation rate by 
the number of occupied housing units estimated in the previous section. This calculation 
provided a control total for the municipal level allocations of employed residents ( see Table 8). 

At the municipal level, three steps were involved. First, the rates of municipal employed 
residents per occupied housing unit were extrapolated using models similar to those used to 
estimate average size of occupied housing units. Second, municipal employed residents were 
calculated given the number of occupied housing units and the rate of employed residents per 
occupied housing unit. Third, each of these municipal projections was factored to adjust the 
county summations to the totals given in Table 8. The resulting spatial growth pattern is 
consistent with that of population in that growth will tend to concentrate in newly developed 
areas (see Figure 7). 

For the region as a whole, the number of employed residents is expected to grow by 
about 20 percent from 1990 to 2020, a net increase of about half a million. It is expected that 
a one-percent growth of population will be associated with about a 1.8 percent growth in 
employed residents. This reflects the reduction in the average size of occupied housing units, 
long-term job growth and economic prosperity. Also, the number of employed residents will 
grow at a rate almost identical to the adopted employment forecasts, 19.8 versus 20.0 percent 
by the year 2020. This is because the region is a comparatively closed system where almost all 
residents both live and work. Also the number of people who live inside and work outside the 
region is approximately equal to the number of people who live outside and work inside. Of the 
net increase, 57 percent will be located in Pennsylvania, and 43 percent in New Jersey. The 
eight suburban counties will receive 99 percent of the net increase in employed residents. 
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APPENDIX A ( A-I TO A-25 ) 
OCCUPIED HOUSING UNITS 
BY MUNICIPALITY 
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Year 2020 Municipal Forecasts - Occupied Housing Units, Vehicles and Employed Residents 

APPENDIX B (B-1 TO B-25) 
VEHICLE A V AILABILITY 
BY MUNICIPALITY 
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Year 2020 Municipal Forecasts - Occupied Housing Units, Vehicles and Employed Residents 

APPENDIX C (C-l TO C-25) 
EMPLOYED RESIDENTS 
BY MUNICIPALITY 
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