











Figure 3-34. Distribution of Bin 1 and Bin 2 Households by Metro Region Subarea, 2005

Figure 3-35. Change in Bin 1 and Bin 2 Households by Subarea 2005 to 2035
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Figure 3-41. Percent of Households Exceeding 50% of Income on Housing Costs by
Consumption Bin: 2005 and 2035: Rental Single-Family Units
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Figure 3-42. Bin and Bin 2 Households by Subarea, 2005: Rental Single-Family Units
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Sub-areas 1-16, & 18-20 represent Clackamas, Multnomah, and Washington Counties.
Sub-area 17, not shown, represents Clark County.

Prepared by Population Research Center,
Sources: Metro RLIS, 2007; MetroScope Data, 2007 Portland State University, Oct. 2007
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Figure 3-43. Change in Bin 1 and Bin 2 households by Subarea, 2005 to 2035: Rental Single-
Family Units
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Sub-areas 1-16, & 18-20 represent Clackamas, Multhnomah, and Washington Counties.
Sub-area 17, not shown, represents Clark County.

Prepared by Population Research Center,

Sources: Metro RLIS, 2007; MetroScope Data, 2007 Portland State University, Oct. 2007

Owner Single-Family

Recall that, as shown in Figures 2-2 and 2-3, consumption bins for owners have slightly different

demographic characteristics than those of renters; these are summarized in Table 3-6. Income still rises
with bin number, although average income is higher for owners than for renters in all bins. Age is much
less variable for owners than for renters. Household size is larger for owners than renters for almost all

bins.

Table 3-6. Household Characteristics by Consumption Bin, Owners

4: 5: Young 7: 8: Movers
1: Low- 2. 3 Established | Middle- 6: Fast- | Successful &
Bin Income | Working | Emerging Singles and Inco.n.le Track Middle- S.hake.ts
Singles Class Singles Couples Families | Families Aged with Kids
Avg
Income $13,200 | $27,000 | $37.400 |  $48,100 | $58,800 | $77,000 | $101,300 | $104,000
Avg Age 53.2 54.2 47.5 48.0 46.1 472 51.4 43.1
Avg Hhold
Size 15 1.9 2.4 2.8 32 31 2.9 42
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Households in owner single-family units in consumption bins 1, 2, and 3 (low-income singles; working
class; and emerging singles) are almost universally spending more than 30 percent of their income on
housing, as shown in Figure 3-44. These percentages change little between 2005 and 2035 (Figure 3-45).
However, for bins 4 and 5, there are dramatic increases in the percentage of households spending 30
percent or more of their income on housing by 2035.

Figure 3-44. Percent of Households Exceeding 30% of Income on Housing Costs by
Consumption Bin: 2005 and 2035: Owner Single-Family Units
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Bin 1 households are universally spending more than 50 percent of their income for housing. Figure 3-45
shows that Bin 2 households spending 50 percent or more of their income on housing will double by
2035. The distribution of Bin 1 and Bin 2 households for owner single family housing in 2005 is shown
in Figure 3-46; change from 2005-2035 is in Figure 3-47.
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Figure 3-45. Percent of Households Exceeding 50% of Income on Housing Costs by
Consumption Bin: 2005 and 2035: Owner Single-Family Units
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Figure 3-47. Change in Bin 1 and Bin 2 Households by Subarea, 2005 to 2035: Owner Single-
Family Units
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Sources: Metro RLIS, 2007; MetroScope Data, 2007 Portland State University, Oct. 2007
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Owner Multi-Family

Among owners of multifamily housing, almost 70 percent of Bin 2 (working class) households pay 30
percent or more of their income for housing (Figure 3-48), and 100 percent of Bin 1 (low income singles)
households pay 50 percent or more of their income (Figure 3-49). By 2035, Bins 2 through 7 will all
experience significant gains in the percentage spending 30 percent or more on housing, while the
percentage paying 50 percent or more also will increase for Bins 2 through 5.

Figures 3-50 and 3-51 show how Bin 1 and Bin 2 owners of multifamily housing are distributed through
the region by subarea, and the change from 2005 to 2035.

Figure 3-48. Percent of Households Exceeding 30% of Income on Housing Costs by
Consumption Bin: 2005 and 2035: Owner Multi-Family Units
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Figure 3-49. Percent of Households Exceeding 50% of Income on Housing Costs by
Consumption Bin: 2005 and 2035: Owner Multi-Family Units
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Figure 3-50. Bin 1 and Bin 2 Households by Subarea, 2005:
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Figure 3-51: Change in Bin 1 and Bin 2 Households, 2005 to 2035: Owner Multifamily Units
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4 Conclusions and Recommendations

Based on the analysis presented in Section 3, we offer several observations regarding the
demographic groups and areas that will struggle to afford appropriate housing over the next 30
years. We also make some recommendations to Metro regarding improving the application of
the Metroscogpe model to issues of affordable housing.

Model predictions
What demographic groups will struggle most with housing costs over the next 30 years?

Overall, the metro region’s percentage of households paying 30 percent or more of their income
on housing will rise from 43 percent in 2005 to 48.6 percent in 2035. These percentages are
higher for renters, rising from 48.6 percent in 2005 to 51.5 percent in 2035.

The demographic groups occupying consumption bins 1 and 2 (low-income singles and working
class) are most likely to struggle with housing costs, and this struggle will increase over the next
30 years. Based upon the number of units and reflecting the composition of income levels for
bins 1 thru 3, rental multi-family units will pose the greatest housing hardship. This increasing
cost burden will be felt region-wide, but the households mostly affected will be young and old
(under 25 and 65 and over), small (a large majority living alone), with household income below
$25,000 (many households under $15,000). In addition, many single-parent families with
child(ren) will also comprise the most cost-burdened households, especially those in rental
single-family households.

What are the key factors contributing to this struggle?

While median family income in the metropolitan region is predicted to remain about the same
from 2005 to 2035, housing costs are expected to rise, increasing the percentage of income being
used for housing.

Furthermore, rental single-family housing is becoming less available over time. Those groups
that currently rely on this housing type (poor families with children) will need affordable
alternatives. The challenge is to offer appropriate alternatives in rental multifamily housing
market, which typically offers smaller living quarters.

The overwhelming majority of families with children choose owner single-family housing; yet
those families purchasing single-family units, many of which occupy bins 3 and 5, are becoming
more cost burdened themselves. By 2035, 90 percent of bin 3 and 30 percent of bin 5 owners
will pay more than 30 percent of their income on housing; the largest jump occurs in bin 5
families. Almost ten percent of bin 3 and bin 5 families will pay more than 50 percent of their
income for housing by 2035.

Although cost burden is rising for both owners and renters, this burden is felt more by renters
than owners, as owners are able to build equity in their homes as housing values rise, while
renters experience higher rent with no corresponding increase in wealth. Furthermore, the assets
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of owners are unknown to the Mefroscope model; thus, although many owners may appear to be
paying a large percentage of their income on housing, we cannot know for certain whether
owners are actually paying the mortgage costs assumed by the model.

We also observe that households experience a trade-off between transportation and housing
costs. The percentage of household expenditures spent on housing and transportation is more or
less constant for households in the lower 60% of income categories. Thus, while households
may move away from high-cost central locations to reduce their housing cost burden, they find
increasing transportation costs that offset the savings.

Where will cost burdened households be living?

Overall, the metro region’s percentage of households paying 30 percent or more of their income
on housing will rise from 43 percent in 2005 to 48.6 percent in 2035. Those subareas that will
have a higher than average rate of cost-burdened households include subareas 1 through 6, 12,
13, 15, and 16. The only subareas in which the percentage of cost-burdened households falls are
Subareas 8 and 10.

Housing affordability is cleatly a continuing challenge in several districts. The district with the
highest percentage of households paying 30 percent or more of their income on housing in 2005
is District 1, with 61.7; by 2035 it will still have the highest percentage with 81.4 percent. Its
share of these households will double so that in 2035 its share will be 4.3 percent, compared with
its 2.6 percent share of total households.

District 2, with a large percentage of total households (22.4 percent in 2005), will also experience
an increase in cost-burdened households. But its share of the total will fall from 30.6 percent in
2005 to 24 percent in 2035. This is only about 40 percent higher than its share of total units in
2035 (17.5 percent).

District 3 (near west) increases its percentage of households paying 30 percent or more of their
income on housing from 41.1 percent in 2005 to 57.5 percent in 2035. Their share of cost
burdened households increases from 8.1 percent to 10.8 percent, as does its share of total
households (8.5 percent to 9.1 percent).

District 16 (far west) will continue to struggle with affordability but its share of cost-burdened
households will not significantly increase. In this district, the percentage of households paying 30
percent or more on housing will rise from 55 percent in 2005 to 64.1 percent in 2035. However,
its share of these cost-burdened households will only increase from 2.2 percent to 2.3 percent.

As we consider the relative cost burden of different parts of the region, we must also consider
the relative costs of transportation. Simply adding affordable housing in parts of the region that
are not accessible to efficient public transportation may not reduce combined housing and
transportation costs for households that find jobs and services farther away.

Metroscope Recommendations

The PSU team had several recommendations to Metro to improve the performance and usability
of Metroscope.

Fragility of the Model

The Metroscope model relies upon the care, attention, and experience of a small team of
researchers within Metro. We understand that they are trying to widen the pool of analysts who
can work with this model, both by training and converting the software to an open source
environment. This effort needs to be supported by Metro so that the performance of the model
does not rely upon the presence of a few key individuals. Metro might create training programs
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or scholarship programs to increase the familiarity with the Metroscope model of researchers at
local universities, government agencies, and interest groups.

Transparency of the Model

Metroscope is a complex model, but that complexity is compounded by a heavy use of jargon
that makes acceptance of the results of the model by policy makers more difficult. For example,
analysts at Metro are comfortable describing the demographic “bins” in the model by their
number, but those numbers (or the concepts of “bins”) have no meaning to policy makers. For
the purpose of this report, we have adopted name-tags for each bin that approximate the
demographic group represented. We believe more use of ordinary English and less jargon in
presentations will make the model more transparent to policy makers.

Policy Focus of the Model

Metroscope serves many purposes for Metro, including land use and transportation planning,
where issues like the demographic nature of households or the wealth of households is less
important than they are for formulation of housing policy. Metro staff needs to adapt the use of
the model to match funding categories or demographic categories easily understood by policy
makers. For example, Metro staff should be prepared to collapse data into demographic
categories like “the elderly,” for which specific housing programs and funds exist.

On the other hand, information on household wealth is hard to obtain. In that case, we would
encourage staff and policy makers to focus on the needs of renter households, since they are
likely to have less wealth and greater financial need than homeowner households of otherwise
similar characteristics. For the longer term, Metro may want to consider new data collection
techniques to learn more about the wealth of households.

Better information about the connection between housing and transportation costs would also
provide richer information for planning affordable housing. Affordable housing that is remote
from jobs and services and not well-served by public transportation may increases transportation
costs and therefore not substantially change the amount of income used by households for both
expenditure categories.

Usage of the Model

Metroscope is a powerful research tool that can answer many of the questions that policy makers
have about housing needs and housing policy. However, staff and policy makers need to have
ongoing conversations to learn from each other about the potential of the model (from the staff)
and the sorts of questions that that are important (from the policy makers). This interaction
might take the form of background reports or presentations by staff on housing topics as new
data become available.

43






References

Metro Data Resource Center. 2004. Metroscope: A Forecast Allocation model & Policy
Assessment Tool: A Brief Model Description. April.

Metro Data Resource Center. Metroscope Documentation.

Neil, Margaret B; Nacy Chapman, Jennifer Dill, Irina Sharkova, Alan DelLaTore,
Kathleen Sullivan, Tomoko Kanai, and Sheila Martin. 2000. Age-Related shifts in
Housing and Transportation Demand: A Multidisciplinary Study Conducted for Metro by
Portland State University’s College of Urban and Public Affairs. August.

U. S. Census Bureau, 2005. Statistical Abstract of the United States: 2004-2005. (125" Edition)
Washington, DC.

U.S. Census Bureau. 2003. American Housing Survey for the Portland Metropolitan Area:
2002. Table 3-15. June.






A Model Comparison

This appendix contains a memo dated August 29 describing PSU’s comparison of the
two models Metro asked us to consider for the Metro Affordable Housing Study.

Figure A-1 below demonstrates one of the reasons we chose the Mezroscgpe model: its
estimates of the percentage of income spent on housing approach estimates of the
Bureau of Labor Statistics for 2005.

Figure A-1: MetroScope % of Income on Housing Compared to BLS Survey 2005
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School of Urban Studies & Planning
Institute of Portland Metropolitan Studies

Post Office Box 751 503-725-5170 tel
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MEMORANDUM

August 29, 2007

To:  Gerry Uba, Metro

From: Sheila Martin
George Hough
Gerry Mildner
Risa Proehl

Re: Metro Affordable Housing Study, Model Comparison

Attached is a description of the two models that you have asked us to compare for the
purposes of estimating the current and future affordable housing needs in the metropolitan
region. The memo is divided into three five sections:

A. Description of the Models and their assumptions, summarizes the basic features
and goals of each model.

B. Model Inputs and Outputs, compares the inputs required to run the two models and
describes their outputs.

C. Recommendations, includes our recommendations regarding how to proceed with
the analysis.



Metroscope and State Model Review

The purpose of the Metro Affordable Housing Need Study is to estimate current and future
affordable housing need. Our initial task is to review two housing models that purport to
forecast future housing need (the State Model and Metroscope), interpret how they run, and
provide an easy to understand overview of how they each work. In addition, we are charged with
recommending the use of either one of the models, or incorporating the use of both, in Metro’s
housing need study.

An overview and technical documentation of both models was provided to PSU staff to conduct
the review. Note that neither model predicts the need for group quarters facilities or considers the
homeless population.

A. Description of the Models and their Assumptions
State Model

The State Model was developed as a tool to use in planning for new affordable housing units in a
specified area and has been adopted by a number of smaller communities within the state. The
State Model forecasts the number of housing units that are needed at different price levels so that
that no one in the forecasted population would be paying more than 30% of their income on
housing costs. There are three models, one for each of type of study area: 1) urban, college or
resort; 2) medium size rural; and 3) small rural. The State Model may be run for cities, counties,
or larger regions for which data exist.

The State Model is comprised of a housing needs model and a land needs model. The two
models are inter-related, but the housing needs model can be run without the land needs model.
New housing is predicted from planned housing by density and zone. The number of affordable
units needed by housing costs and tenure is predicted from the forecasted percentage of
households by income and age of householder. The gap between the current supply and the
future demand of affordable housing units is identified in the results. Land needs in the study
area are also predicted based on the current inventory of housing and available buildable land in
the area.

Future demand of housing units by price of housing and tenure, related to housing choice, in the
State Model is influenced by household income, the age of the householder, tenure and the price
of the home as reported in Census 2000, and by the propensity to reside in a home that has
housing costs that are either higher or lower than what the household can afford (affordability
factors called in and out factors). Other considerations that influence the demand for housing
units in the State Model are assumed vacancy, demolitions of existing units, and subsidized
housing.

There is no transportation component within the State Model, so that housing units could be
located anywhere within the metropolitan area. As a result, the changing preferences of
households as they age are met only by housing type, not the commuting pattern. There is also



no mechanism in the State Model for the housing stock to depreciate in value over time. And
there is no mechanism within the State Model to forecast the production of housing by the
private sector, based upon building costs, housing prices, and affordability. Instead, the housing
that is produced is assumed to equal that allowed by zoning in the community. In that sense, the
State Model is not really an economic model.

The State Model is a non-equilibrium model that might allow for significant housing shortages.
The gap between housing prices and rents and production costs will not cause a spurt of housing
development in the State Model.

Assumptions made when running the State Model include:
* Housing choice in the future is the same as in Census 2000.

* Housing choice is dependent on tenure and housing cost decisions made by households as
reported in Census 2000 by age of householder, and household income.

* Price levels (housing costs of housing units) are calculated assuming that housing costs
should take no more than 30% of the household’s income.

* Ownership price levels are based on the following assumptions: 30 year mortgage at 80%
of value, property taxes at $15 per thousand of value, homeowners insurance based on
State Farm Insurance rates, and the Mortgage Bankers Association recommended 28%
ratio of housing expenses-to-income excluding utilities. The average historical interest
rate of 8.1% was used to arrive at a third ownership price range.

* Number of subsidized housing units which affect price levels is adjustable.
* Vacancy rate (to convert units in households) is adjustable.

¢ The definition of income is the Census 2000 definition of Household Income — usual
annual income of all household members.

* Mortgage costs: different scenarios to choose from — high, low, historical — may be
changed.

Metroscope

Metro’s model was developed for land use and transportation policy evaluation for the Portland-
Vancouver metropolitan region; it has other uses such as transportation planning and Urban
Growth Boundary (UGB) analysis. The model’s output provides a forecast of where and how
much housing will exist in the future. The geographic level for which the output is generated is
in Metro defined regions. The whole of the Portland-Vancouver metropolitan area consists of 20
Sub-county Area Districts (Clackamas, Multnomah, and Washington Counties, Oregon and



Clark County, Washington). Each District’s boundaries follow census tract boundaries and each
was designed to represent its fair share of specified population and housing composition in the
Portland-Vancouver area.

Metroscope is comprised of 4 inter-related models:
economic (forecasts region-wide population and employment);

location (comprised of residential and non-residential sub-models) that predicts where and
how much housing will exist in the future based on predictions of how much and where
employment activity will occur, the price of housing (incorporates the costs of development,
locational amenities, and depreciation in value), household income and other wealth factors,
and the age of householder;

travel (estimates trip origins and destinations, and measures perceived cost of travel between
regions which affects where people work and decide to reside); and

GIS/land tools and database (aka the Land Filter which monitors current residential
development, and tracks where and how much land [parcels] will be available for
development in the future, provides an inventory and accounting of developable land that is
available, and its capacity for housing units and employment). All sub-models are
interrelated, and they influence and provide inputs for one another.

For our purposes, the results of Metroscope are the future number of households by housing type
(single-family, multi-family) and tenure, price levels, age of householder, income level, percent
of income spent on housing costs, tenure, and household size reorganized into bin categories.
The results are produced by location (district). Metroscope also produces non-residential results
such as the location of commercial property and commuting patterns, which can be used for
other planning purposes.

The housing supply/demand results of Metroscope is dependant on the region’s forecast
population, land capacity/amount of developable land available, housing choice (influenced by
tenure, age of householder, household income, housing costs, household size), and location
choice (influenced by availability of housing, neighborhood attraction, distance to available
employment opportunities of householder, and the Census 2000 household, income, age
structure).

Metroscope is an equilibrium type of model, that balances housing demand and housing supply
by adjusting vacancy rates, prices, rents, and production. Because of this model structure,
housing prices and rents are bounded by household incomes to some extent, and housing
production is determined partly by land use and zoning policies and by the interaction of rents,
prices, and construction costs.

Assumptions made when running the Metroscope model:



Housing choice in the baseline estimate is dependent on tenure and housing cost
decisions made by households as reported in Census 2000 by age of householder, size of
household, and income — values of housing choice variables/measures may be adjusted.

Housing costs for homeowners assumes a 30 year mortgage with a 20% down payment.
Housing price is affected by depreciation and may be adjusted.

There is a one-to-one relationship between households and housing units (assumes
constant vacancy rate).

Income is defined by the total personal income definition developed by the BEA. It
includes wages & salary disbursements, dividends, interest, rent, other labor income,
proprietor’s income, and transfer payments less social insurance contributions Personal
income is then divided into income ranges based on Census 2000 income categories,
which there are 16. Metroscope combines several of these categories and only operates
with 8 income categories.

Income increases by 1% per year in inflation-adjusted terms and may be adjusted by the
user.

Age of householder has a certain amount of effect on wealth.



B. A summary of the Inputs and Outputs of both housing forecast models are presented in

the tables below:

Current Supply of Housing (Current Housing Inventory)

MetroScope

State Model

Model Inputs

Data from Land Filter, tax
assessor data; vacant
developable parcels, parcels
for redevelopment, and
parcels that can be sub-
divided for infill (already in
model).

Data from Census 2000 housing
stock and inventory if 2000 is used
as base year; if other year is used as
a base, then tax assessor data and
rental survey (to be conducted by
user of model).

Initial Model Conditions

The number of Households
by size, income, age, and
tenure, as well as location
within the metropolitan
area.

The number of Households by
income, age, and tenure

Current Demand for Housing

MetroScope

State Model

Model Inputs

Current population and
employment (already in
model)

current total population, group
quarters population, persons per
household, number of housing
demolitions, number of vacant
units,

Housing occupancy by
tenure and cost by age of
householder and income
level (already in model)

Housing choice by tenure and cost
by age of householder and income
level (already in model)

Percentage of households by age
of householder and income.

Initial Model Conditions

The number of Households
by tenure, income, age,
price levels, as well as
location within the
metropolitan area.

The number of Households by
tenure, income, age, price levels




Future Supply of Housing (Future Housing Inventory)

MetroScope State Model
Model Inputs From Land Filter; known to | UGB Acreage, acres in use and
model: amount of land and | acres constrained.
zoning; land filter acts as
market supply
Planned housing units; predicted
percentage of household by age of
householder and household
income
Model Outputs Where and how much land | Buildable land inventory (without

and which parcels will be
made available for
development in the future
(from residential location
model)

Using the Land Filter
model, housing is supplied
as prices exceed production
Costs.

Users of the model may
influence housing
production through
development subsidies,
zoning changes, or changes
to land supply policy.

information on likely location
within metropolitan area).
Housing is assumed to be built as
planned, rather than by market
profitability.

The number of Households
by household size, tenure,
income, age of householder,
and price levels , distributed
among census tracts or
other geographic areas.

Price indices in residential
location model are iterated
and adusted until # of
housing units in demand
equals # of units in supply
in each of several categories
or “bins”’, which are
distinguished by tenure,
housing type, income, age,
and the presence of children

Demand is an output




Future Demand for Housing

MetroScope State Model
Model Inputs Population forecast from Forecast of total population,
economic model input to forecast group quarters

residential location model. | population, predicted PPH,
predicted demolitions.

Vacancy rate known to model
Household distribution by age of
Householder, and income

In and out factors (built-in)

# of Housing vouchers

Model Outputs Number of households by Number of affordable units by
type, tenure, price level and | price levels and tenure.
percent of income spent on
housing costs.

Households are modeled to
change their housing
demand between rental and
ownership and between
single and multi-family
property as their income,
age, and household
composition changes.
Overall housing supply and
demand are equilibrated in
the model, by adjusting the
price of each housing type,
as well as its vacancy rate.

C. Recommendations

1. We recommend the Metroscope model for the affordable housing need analysis. We believe
that Metroscope has a more realistic model of housing development that incorporates the
impact of household choice, development economics, and commuting preferences. These
features are absent from the State Model.

2. We recommend that Metro officials learn about the questions that they can pose before the
economists and demographers at Metro who manage their model. Metroscope integrates the
residential housing model with transportation, land use, and commercial location models, and
therefore provides a fuller and more realistic understanding of what housing will be supplied
in particular areas given transportation infrastructure investments, land supply restrictions,
and household preferences for community and housing costs. For example, Metroscope can
be used to determine the neighborhoods which can accommodate children or senior citizens
or identify where housing is needed to accommodate those types of households. Since one of



Metro’s goals is to influence land use policy to accommodate future population growth,
Metroscope seems ideally suited for this kind of analysis.

. We feel that the analysis of affordable housing needs should be focused on the rental housing

market, rather than the ownership housing market. None of the data available has a good
measure of the amount of household wealth available to purchase a home. For example, one
households can find a $400,000 house affordable, whereas another household does not, based
upon their accumulated wealth. And since we know that lower income households are more
likely to be renters, focus should start there.

Since Metroscope equilibrates demand and supply, it does not define a “housing affordability
gap” per se. However, the gap can be defined as households spending an unacceptable
percentage of their income on housing. We plan to decompose this gap by different HIA
groups to provide a more in-depth understanding of the need. This more in-depth analysis
will provide Metro a more complete understanding of the impact of policy.

. We suggest extensive sensitivity analysis on the variables that drive the results of the model.

We will work with the Metroscope analysts to acquire the data runs necessary for this
analysis.

. We recommend that Metro invest additional resources to support the operation of the

Metroscope model. Currently, there are a limited number of Metro staff who are capable of
operating the model and interpreting its results. While we believe that Metro should use this
model for housing analysis, land needs analysis, and transportation analysis, we are
concerned that the limited number of trained staff makes that reliance fragile.



