Technical Memorandum No. 8.12�Journey-to-Work Forecasting and Analysis





1.1  Introduction


This technical memorandum presents forecasted trends in journey-to-work from county of residence to county of employment within the New York Metropolitan Region,� as well as between the Region and the rest of the nation as a whole, in five-year increments through the year 2020.  Forecasts were generated using the journey-to-work modeling methodology described in Technical Memorandum 8.5 as part of the New York Metropolitan Transportation Council’s Transportation Models and Data Initiative (TMDI).  The Journey-to-Work Trip Model is used to forecast daily trends in work trip travel on a county-to-county basis by all modes, given county-level forecasts of payroll employment by place of work, employed labor force by place of residence, and home-based workers on a five-year interval basis from 1990 to 2020.


Journey-to-work trips account for the overwhelming share of peak period travel in the Region.  Comprising all trips by rail, subway, bus, auto, taxi, ferry and other modes, including walking, weekday journey-to-work generates a substantial flow of travel between counties of residence and counties of work, and within the same counties of residence and work.  Because of the Region’s “hub-bound” nature of travel, the largest single interchange occurs with Manhattan, which has more work trip destinations than resident origins and daily attracts some 1.4 million workers from outside the borough, including some 500,000 commuters from outside New York City.  Over time the pattern of hub-bound work trips has changed marginally on a regional basis, with New York City residents accounting for a declining number of Manhattan workers, as commuters from east and west of the Hudson River increase.  Intra- and inter-suburban journey-to-work trips have also grown, as most new employment and labor force generated in the Region over the past two decades has located outside New York City.


Forecasts were undertaken for two scenarios, a base case and an occupation-driven alternative.�  The base case, or “all workers“ scenario (as it will be referred to in this memo and accompanying tables), is based on historical trip patterns and forecasted employment and labor force trends for the workforce as a whole, undifferentiated by occupation, income, or other characteristics.  Two sets of outputs were generated for this scenario:  initial journey-to-work outputs were produced representing annual 




































































average daily work trip trends, consistent with the annual average forecasts of employment and labor force (see Technical Memoranda 8.8 and 8.11) and comparable historical data series (see Technical Memoranda 7.1 and 7.2).  Because transportation planners rely on a special data series, the Census Transportation Planning Package (issued jointly by the US Census Bureau and the federal Department of Transportation’s Bureau of Transportation Statistics) which reports historical travel data, not on an annual average basis, but for a specific week (the April 1 “census week”), a second set of outputs was produced consistent with this data source.  These forecasts were generated by applying the increments of change calculated from the initial forecasts to base-year work trip data derived from the 1990 CTPP data set, as discussed in Technical Memorandum 8.5.  The discussions of “all workers” forecasts in this memorandum are based on the latter, CTPP-adjusted forecasts.  All outputs are in the form of county-to-county trip matrices with counties of origin as row headers and counties of destination as column headers.  


The occupation-driven scenario offers an alternative to the base case by forecasting journey-to-work patterns as a function of occupation-specific historic work trip patterns and spatial changes in places of residence and work for different occupational groups.  For this scenario journey-to-work trends were forecasted separately for four major occupational groups:


High White Collar - workers with professional, technical and managerial occupations


Low White Collar - workers with clerical, administrative support and sales occupations


Service - workers with private household, protective service, and other service occupations including health and personal care skills


Blue Collar - workers with precision production, craft and regular occupations, operators, fabricators and laborers, and farming, forestry and fishing occupations


By forecasting these groups separately, the occupation-driven alternative is intended to be sensitive to changes in the Region’s occupational structure in terms of both the numerical composition and the spatial distribution of labor force and employment.  As a result, the sum of these occupation-specific forecasts will yield a work trip pattern for the total workforce different from the base case.  Wherever the former is referred to in this memo or the accompanying tables it will be explicitly referenced as the “Total of All Occupations.”  The occupation-driven alternative was generated on an annual average basis only.


Work-at-home employment is expected to account for a growing share of regional employment in the future.  It was excluded from the journey-to-work modeling, forecasted separately, and incorporated into the journey-to-work forecasting output matrices, as discussed in Technical Memorandum 8.5.


The following section of this memorandum presents a summary of the key points made in the discussion to follow.  The memo continues with an analysis of the base case forecast trends, which is followed by a discussion of the occupation-driven alternative.  The memo concludes with a description of data files.  Appendices include complete county-to-county matrices for both scenarios for all time periods.


1.2  Key Points


The volume of work trips originating in the Region will grow steadily in both the short and long terms.  An increase of 764,400, or 8.2%, is expected between 1990 and 2005, and an additional increase of 1.4 million, or 13.9%, is expected between 2005 and 2020.


Manhattan’s share of the Region’s total trip ends will decline slightly.  Nevertheless, Manhattan will see an increase in work trips originating outside the borough in both absolute and percentage terms.  A growing share of these trips will originate in the suburban subregions.


Trip end growth in New York City’s outer boroughs will be slightly greater than in the Manhattan core in the long term.


The suburban subregions will continue their high rates of growth in work trip ends relative to the City.  In numerical terms New Jersey will gain the largest number of trip ends of any of the suburban subregions throughout the forecast period.  In percentage terms New Jersey will lead in the short term and Long Island in the long term.


By far the largest share of new trips throughout the Region will be generated by high white collar jobs.  Service jobs will also grow substantially in percentage terms in all subregions.  Growth in trips generated by low white collar jobs will be less strong and less evenly distributed geographically.  Trips generated by blue collar jobs will decline or increase only slightly throughout the Region in both the short and long term.


Manhattan will depend increasingly on high white collar jobs for its role as the Region’s employment center.  By the year 2020, over half of all work trips ending in the borough will be for high white collar jobs and an increasing share of these will come from the suburban subregions.


High white collar jobs will also generate the majority of new work trips in the suburban subregions, but not to the overwhelming extent as in Manhattan.  Low white collar and service jobs will also contribute a substantial share of new work trips in the suburbs.


As in the past, the large majority of work trips will begin and end within the same subregion, although a large number of suburban high white collar workers will continue to commute to work places in Manhattan.


2.1  All Workers Forecast


In 1990, according to the Census Transportation Planning Package (CTPP), journey-to-work in the 31 County New York Metropolitan Region encompassed 9.4 million trip origins on a daily basis, with 9.19 million originating from residential locations within the Region and over 200,000 originating from residences outside the Region.  (See Table 6.)  Over nine million workers (9.26 million) were destined to job locations within the Region, while 140,000 journeyed to work outside.  Thus, the Region’s geographic boundaries encircled a nearly self-contained commutershed with net in-commutation of only 75,000 workers, or less than 1% of the overall commutation.  Trips to work by county, as enumerated by the CTPP (and reflected in the Journey-to-Work Model) record the number of one-way worker interchanges between county of work and county of residence (including intra-county live and work trips but excluding home-based employment) reported for the prior-week most frequent work location by a sample of workers in April 1990.


The most striking attribute of journey-to-work in the Region is its hub-bound or Manhattan-centered character.  Among all counties in the Region, Manhattan accounted for the largest number of work trips, or 2.03 million in 1990.  (See Table 1.)  Only 29% of Manhattan’s two million work trip origins are intra-county, or from Manhattan, while 45% of all entries are from the rest of New York City and 25% are from the rest of the Region and 1% are from out of the Region.   (See Tables 1 & 2.)  Work trips in the rest of New York City largely arise from the borough of residence (64%), with far fewer originating elsewhere in the City (19%) and the rest of the Region (17%).  Outside of New York City, there were 5.61 million work trip destinations in 1990, or 60% of the Region’s total.  (See Tables 3 & 4.)  Fully two-thirds (68%) of these trips originated in the suburban county of residence, 22% elsewhere in the same subregion, 2% in other suburban subregions, 4% in New York City and 4% outside the Region.


The volume of work trips originating in the Region is expected to grow steadily and at an increasing rate in the future, increasing by 764,410 between 1990 and 2005, or 8.2%, and additional 1.4 million between 2005 and 2020, or 13.9%.�  (See Tables 6 through 8.)  Workers commuting into the Region from outside will decline in absolute terms, dropping 31,000 in the near term and an additional 18,000 by the year 2020.  On the other hand, trips by regionally residing workers to places of employment outside the Region will increase by 18,000 by 2005 and an additional 28,000 by 2020.  Overall, work trips between the Region and outside will continue to play a minor role, contributing less than 3% of trip origins and less than 2% of trip destinations throughout the period.


The Region’s hub-bound travel pattern is expected to persist throughout the forecast period, in spite of the continuation of higher rates of employment growth outside the CBD.  (See Table 4.)  Although Manhattan’s share of Regional trip ends will decline slightly, from 21.6% in 1990 to 20.8% in 2005 and 19.6% in 2020, this represents a slowing of historical trends.  In contrast, work trips to Manhattan will grow in absolute terms by 78,000 trips, or 4%, by 2005 and an additional 154,000 trips, or 7%, by 2020.  Moreover, an increasing share of Manhattan-bound commuters will arrive from origins outside the borough.  The suburbs’ share of Manhattan-bound trips is expected to grow from 24.8% in 1990 to 27.8% in 2005, and to 28.5% in 2020. The outer boroughs’ share will decline slightly in percentage terms over the forecast period as a whole but increase steadily in absolute numbers from 1995 through 2020.  Manhattan itself will contribute a decreasing share of its own work force, dropping from 29.3% in 1990 to 28.5% in 2005 and 27.3% in 2020, widening the borough’s historic imbalance between employment and resident labor force.  (See Table 2).  The small number of trips from outside the Region is expected to diminish further, remaining less than 1% of the total throughout the forecast period.


As a whole, the City’s share of  the Region’s work trip destinations will continue to decline because of higher rates of job growth in the suburban subregions.  Nevertheless, New York City will continue to be the Region’s major work trip destination for the foreseeable future, with 36% of all trip ends in 2020, down from 38.8% in 1990.  Moreover, the number of work trips ending in the City will increase steadily in absolute terms after 1995, growing to 3.8 million in 2005 and 4.2 million in 2020.  Manhattan will continue to dominate the City’s employment in the foreseeable future, but the outer boroughs’ share of the City’s trip ends will rise slowly in the long term, increasing from 44.4% in 1990 to 45.7% in 2020.  As in the past, the majority of these outer borough-bound trips will originate within the same borough.  Reverse commuting from the City to outside will continue to play a minor role,  representing less than 8% of  all New York City trip origins throughout the period.  After dipping slightly in the short term, reverse commute trips will rise nominally in the long term to 263,000 in 2020, up from 250,000 in 1990.


The suburban subregions will continue their historically high rates of trip-end growth relative to the City.  As a whole they will gain over half a million work trip ends between 1990 and 2005, a 9.9% increase compared to the City’s 3.9% growth over the same period.  (See Table 5.)  In the long term suburban work trips will grow even faster, increasing by nearly one million between 2005 and 2020, a 15.5% gain compared to the City’s increase of 10.1%.  New Jersey will lead all subregions in work trip growth in absolute terms in both the short and long term, with an increase of 362,000 between 1990 and 2005 and an addition of another 480,000 by 2020.  New Jersey’s rate of growth will outdistance the other subregions in the short term, at 12.3%.  The long term will see high rates of growth for all suburban subregions with particularly large gains on Long Island, where work trip ends will grow by 19.8%, or 241,000, between 2005 and 2020.  As in the past, most commuting will be intra-subregional, with the large majority of workers commuting to workplaces within the subregion of origin.  While Long Island and the Mid-Hudson will continue to be relatively dependent on Manhattan employment compared to the other suburbs, even in these subregions three-quarters of resident work trips will remain within the subregion of origin throughout the forecast period.  In both the New Jersey and Connecticut subregions, intra-subregional commuting will hold steady at roughly 87% of all trip origins.  (See Table 10.)


Work-at-home employment is expected to grow rapidly in all parts of the Region in both the short and long term, at rates substantially exceeding trip-based employment during both periods.  (See Table 12).  The number of home workers in the Region is expected to increase by a third between 1990 and 2005, compared to an increase of 7.7% in trip-based workers.  New York City home workers will grow from 76,819 in 1990 to 105,003 in 2005, a 36.7% increase.  Over half the total in both periods are expected to live and work in Manhattan, although growth in the outer boroughs will exceed that in the core in percentage terms.  In the suburbs home employment will grow from 148,000 in 1990 to 199,829 in 2005, a 35% increase.  Growth will keep pace the City in all suburban subregions except the Mid-Hudson, which will nevertheless increase its home workers by over 25% during the period.  In the long term growth in home employment is expected to continue at the high rate of 35.5% in the city.  The rate of growth in the suburbs, on the other hand, is expected to decline somewhat, to 20.2%, still a substantial rate of increase.  Growth rates of under 25% are expected for all suburban subregions during this period.  It should be noted that in spite of the rapid rates of increase in home employment, it will still remain a small portion of the Region’s employment, reaching just over 3% in 2020.


3.1  Occupation-Driven Alternative


An examination of the occupation-specific forecasts shows widely uneven work trip trends by occupational group.  Travel by high white collar workers is expected to dominate work trip growth throughout the Region for the duration of the forecast period, with strong growth also expected in travel by service workers.  Increase in travel by low white collar workers will be more moderate and less evenly distributed geographically.  Travel by blue collar workers will decline or grow only marginally in most areas throughout the forecast period.


In the near term, high white collar workers are expected to account for the lion’s share of the total net increase in regional work trip ends.�  Trips by this group are expected to increase by 739,000, or 22.3%, between 1990 and 2005, out of a total net gain of 746,000 for all groups combined.  (See Tables 17, 65.)  Increases among high white collar workers will be offset by a sharp drop among blue collar workers, who will make over a quarter of a million fewer daily trips in 2005 compared to 1990, a 12.4% decline, although it should be noted that the bulk of this loss is expected to occur in the 1990 to 1995 period, and trips by this group shows an upturn after the turn of the century.  (See Table 53.)  Trips by service workers are expected to show a strong increase of 13.7% or 168,000 additional daily trips.  Trips by low white collar workers will increase by a more modest 3.2%, or 93,000 trips.  (See Tables 41 and 29, respectively.)


In the longer term, trips by high white collar workers will continue their strong growth, but will not dominate the total net increase to the same extent because of a turnaround among blue collar workers.  Between 2005 and 2020 trips by the high white collar group will increase 817,000, or 20.2%, out of a total net increase of just under 1.4 million (13.6%).  Trips by blue collar workers are expected to show a small increase of 16,000 in this period, or 0.87%.  Trips by low white collar workers show an increase of 228,000, or 7.6%, between 2005 and 2020.  Forecasted growth in daily travel by service workers is especially strong in this period, showing an increase of 23.9% or 332,000 additional daily trips.


Work trips to Manhattan are expected to follow historic trends in the restructuring of the CBD’s employment base, with an increase in high white collar and service occupations, a further attrition of the already much diminished blue collar employment, and a decline in low white collar employment as routine clerical functions are either automated or shifted to lower-cost locations.


Short term (1990 to 2005) trends in Manhattan-bound work trips vary between the recessionary 1990 to 1995 period, which saw minor to heavy losses among all four occupational groups, and the post-1995 period, when moderate overall employment growth is expected. Short term growth in trips to Manhattan will be driven by high white collar workers, who will account 168,000 net new trips between 1990 and 2005, an increase of 18%. (See Tables 13 and 14.)  Relatively strong growth, at an annual average rate of 1.8%, from 1995 to 2005 is expected to follow the small net losses between 1990 and 1995. Trips generated by service employment are also expected to show a small net increase, growing by 10,000 or just over 3%.  (See Tables 37 and 38.)  Trips by Low White Collar Workers, on the other hand, are expected to decline by 29,000 because of a sharp drop between 1990 and 1995.  (See Tables 25 and 26.)  From 1995 to 2005 trips by this group will grow at a slow pace of one-half percent in annual average terms.  Trips by blue collar workers will drop steeply by 51,000, or 17%, with the bulk of the losses between 1990 and 1995 and more moderate declines thereafter.  (See Tables 49 and 50.)


In the longer term trips by high white collar workers will continue to dominate the growth in Manhattan trip ends.  Between 2005 and 2020 daily arrivals by this group will increase 149,000, a 13.3% increase.  Trip ends by service workers will grow at a comparable rate of 12.1%, but show a much smaller increase in absolute terms of 35,000.  Trip ends by low white collar workers will decline just under 10,000, a one-and-a-half percent drop, and trips ends by blue collar workers will continue their historical decline with a 7.4% drop of some 19,000.  The cumulative effect of these changes will mean that by 2020 over half of the workforce arriving in Manhattan every day will be of the high white collar group, up from 42% in 1990.  In contrast, the low white collar group will drop from 33% to 28% by 2020.  Blue collar workers will make up just 9% of work trips to Manhattan in 2020 compared to 13% in 1990, and the share of trips by service workers will increase marginally from 12% to 13%.


Throughout the forecast period Manhattan will become gradually more dependent on workers from outside the borough and outside the city.  Trips from the suburbs will grow as a share of the Manhattan-bound total among High White Collar, Low White Collar, and Blue Collar workers.  Service workers, on the other hand, will increasingly commute from the outer boroughs.  (See Tables 14, 26, 38 and 50.)  In absolute terms, intra-borough commuting in Manhattan will show a net increase only among High White Collar and Service workers.  (See Tables 13, 25, 37 and 49.)  While in 1990 77% of all Manhattan workers resided in the City and 27% in Manhattan, by 2020 these figures are expected to drop to 72.8% and 25.6%, respectively.  (See Table 62.)  Among high white collar workers 31% arrived from outside the City in 1990, a figure which is expected to grow to 34% by 2020.  Considered together with the overall increase in high white collar employees in Manhattan, this represents a substantial increase in trips into the City by this group.


Trends for the other occupational groups differ sharply from those of the high white collar group and from each other.  The picture for Manhattan among low white collar workers stands in contrast to that of the Region as a whole where, following the 1990-95 recession, small but increasing work trip gains of one-quarter to one-half percent are expected in the short and long terms.  Manhattan, on the other hand, is not expected to recoup its net losses of the early 1990s recession in spite of small net increases in the years between 1995 and 2010.  (See Table 25.)  Because of these erratic and anemic figures, this group is expected to play a diminishing role in commutation to the CBD over the forecast period.  The outer boroughs’ large share of lower white collar work trips to Manhattan is expected to diminish somewhat, from 57% to 53% of the total between 1990 and 2020.  Likewise, relatively fewer workers in this group will be Manhattan residents, dropping from about 23% to 21% during the same period, and relatively more will reside in the suburban subregions, increasing from approximately 20% to 26%.  (See Table 26.)


Growth in work trips among service workers will be strong in Manhattan as throughout the Region, and because of Manhattan’s relative weakness in the low white collar and blue collar sectors, service workers will make up a disproportionately large share of the increase in Manhattan-bound travel.  As in the past the overwhelming majority of this workforce is expected to reside in New York City (over 90%) and particularly in the outer boroughs (over two-thirds).  (See Table 38.)  Manhattan’s blue collar workforce is also historically drawn heavily from outer borough residents, with a strong contribution also from the suburban subregions, particularly Long Island, and Manhattan.  This pattern, too, is expected to hold in the future even as blue collar jobs in Manhattan drop sharply in number.  (See Table 50.)


Overall, Manhattan’s continued strength as the Region’s major work trip destination will rely on its generation of high white collar jobs.  Manhattan is expected to account for 26% of Regional work trip ends among this group in 2020, down from 29% in 1990 but larger than its share among any other group.  The borough’s share of low white collar employment is expected to decline steadily throughout the forecast period, reaching 22% by 2020, compared to nearly 25% in 1990.  Manhattan’s service employment will drop to under 20% by 2020, down from 23% in 1990.  Its weakness in blue collar employment relative to elsewhere in the Region will continue to increase, as its share of trip ends among this group drops from 15% in 1990 to 13% in 2020.


Throughout the forecast period, the suburban subregions are expected to account for an increasing share of trip origins and destinations relative to the City, furthering the trend of recent decades.  Intra-suburban travel will remain the norm, even as the suburbs send growing numbers of workers to the Manhattan core.


As in New York City, high white collar workers will account for the majority of growth in work trips in the suburban subregions, but compared to the City low white collar and service workers will also contribute a substantial share.  Between 1990 and 2005, high white collar work workers will account for 83% of net new trip ends, low white collar workers for 21%, and service workers for 22%; gains among these groups will be offset by a large decline among blue collar workers, although it should be noted that the large bulk of blue collar losses are accounted for by the recessionary 1990-95 period and small work trip increases by this group are registered after the turn of the century.  Between 2005 and 2020 high white collar workers will account for 55% of net new trip ends, low white collar workers for 20%, service workers for 23% and blue collar workers for an additional 3%.  While high white collar workers’ share of the net increase will drop during this period compared to the short term because of the turnaround among blue collar workers, growth in trips among these workers will actually accelerate in absolute terms, from 477,000 to 539,000.  Looked at in another way, the average annual growth rate for this group will decline between the two periods (from 1.7% in the short term to 1.5% in the long term), whereas it will increase for the other groups (from 0.5% to 0.7% for low white collar workers, 1.2% to 1.8% for service workers and -0.7% to 0.1% for blue collar workers).  Still, high white collar work trip growth will outpace all other groups on an absolute basis, and all other groups except service workers on a percentage basis.  Suburban trip end growth rates will exceed those of the City for all occupations for both periods, although Manhattan growth rates among high white collar workers will be competitive with the suburbs throughout the forecast period.  (See Tables 15, 27, 39 and 51.)


While high white collar workers will be the driving force behind work trip growth in all subregions, the individual subregions do exhibit some differences in forecasted occupational trends.  Relatively heavy percentage losses among blue collar workers are expected in the Long Island and Connecticut subregions in the short term (1990 to 2005) and in Connecticut continuing into the long term as well.  The Mid-Hudson subregion, on the other hand, shows relatively weak short term growth in trip ends among low white collar workers.  These trends are strongly conditioned by the recessionary 1990 to 1995 period.  Comparing short term trip end trends for the various subregions, trip end growth will be relatively strong for high white collar workers in the New Jersey subregion, for low white collar workers in the New Jersey and Long Island subregions, and for service workers in the New Jersey and Connecticut subregions.  Thus while New Jersey’s trip end growth is strong in all of the above three occupational groups, Long Island trip end growth will be relatively heavily conditioned by low white collar work trips and Connecticut by service work trips.


While the short term subregional trends show considerable variation which is affected by the 1990 to 1995 recessionary period, forecasted long term (2005 to 2020) travel trends vary somewhat less.  Blue collar workers show the greatest differences, with the greatest gains in Long Island (an 11% increase in trip ends), somewhat less in the Mid-Hudson and New Jersey subregions (4% and 0.5% respectively) and losses in Connecticut (-4.5%).  Setting aside blue collar trips, long term trends show a shift away from the high white collar group and toward the low white collar and service groups, however with high white collar trips still making up for the bulk of the increase. While in the short term high white collar workers account for two-thirds or more of all non-blue collar trip end growth in all suburban subregions except Long Island), in the long term this group accounts for less than 60% of growth in all subregions.  Low white collar trips rise from 17% to 21% of growth for the three groups and service workers from 18% to 23% for the suburban subregions as a whole.  Low white collar workers will make up the greatest share (24%) in Long Island and the lowest (17%) in Connecticut.  Growth in service work trips will be relatively strong in Connecticut at 25%.


It is instructive to compare these figures to those for Manhattan, where high white collar workers will count for 72% of long term trip end growth for non-blue collar workers, compared to 56% in the suburbs as a whole.  In New York City’s outer boroughs, on the other hand, this group will account for only 40%.  Manhattan low white collar work trip ends are expected to actually decrease, while in the suburbs they will contribute 21% of new non-blue collar trip ends and in the outer boroughs they will contribute 13% .


4.1  Data Files


This technical memorandum is contained in a Microsoft Word for Windows v.6 file titled TM_8-12.DOC.  Both annual average and CTPP-adjusted output matrices for the base case forecasts are in a Microsoft Excel v.5 workbook titled JTW_ADJ.XLS.  Occupation-specific outputs are in Excel files titled HWC_ADJ.XLS, LWC_ADJ.XLS, SVC_ADJ.XLS, and BC_ADJ.XLS, respectively, for each occupational group, and OCC_ADJ.XLS for the sum of the occupation-specific groups.














� 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.


� An income-driven scenario was also considered but was ruled out because the absence of residence-end income distribution forecasts made it unfeasible.  


� In calculating growth rates, net change per period was factored over average annual base year data.  See Technical Memorandum 8.5, page 6 for a discussion of the journey-to-work forecasting methodology.


� All totals used in this discussion are sums of occupation-specific forecast, which may differ from totals forecasted by the all workers scenario, discussed in the previous section.
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