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SECTION I.
BACKGROUND AND INTRODUCTION

This report presents an analysis of housing conditions, trends, and needs in GUAM
for the period from 1993 through 1998. The analysis was conducted by the Urban
Institute for the Guam Economic Development Authority (GEDA) and the Guam Housing
Corporation (GHC). Methods employed in this analysis have been designed to be
implemented on a continuing basis, so that policy makers can reassess housing
conditions and needs in the future.

The assessment of Guam's current and projected housing needs reported upon here
. comprises one component of a comprehensive study of Guam's housing sector. The
assessment is based on information about Guam's housing conditions, past and present,
gathered from varied sources--published reports, special tabulations of 1990 census
data, a telephone survey of approximately 1,000 households, and special surveys of
individuals and organizations knowledgeable about Guam’s housing markets. Building
on those data, the Urban Institute’s Housing Needs Assessment (HNA) model is used to
estimate current and projected (until 1998) housing needs, under varied scenarios
regarding housing demand changes and with given assumptions about housing supply
responses to those demand changes.

By providinig baseline estimates of housing needs in terms of housing quantity,
quality, and cost, the housing needs assessment is intended to facilitate policy analysis
and program development in several ways. First, the estimates for 1993 provide a
baseline measure against which to compare future estimates. Second, the model's
explicit assumptions about housing supply responsiveness to forecast demand changes
provide a base against which more reasonable assumptions can be made. Third,
dimensions of forecast housing needs--e.g., for new construction, for upgrading of units,
for increased affordability--provide a basis for making policy tradeoffs and program
decisions, especially between efforts to reduce housing costs by enhancing private sector
supply capabillity and direct subsidy programs to augment household demand. Fourth,
by forecasting the nature and magnitude of housing demand, the HNA model can provide
a useful tool for market analysis, enabling private developers and development planners
alike to increase the likelihood that planned production of housing units, infrastructure,
and other housing-related services efficiently match future demand.



The major dimensions of housing need estimated with the Housing Needs
Assessment model are inadequacy, crowding, and affordability. Housing units are
defined as "severely inadequate" if they exhibit one or more of the following physical
deficiencies: (1) lack hot piped water or a flush toilet, or lack both a bathtub and a
shower all for exclusive use of the unit; (2) leaks from outdoors or indoors during
preceding year, and evidence of rats in preceding three months; (3) no working light
fixtures in public areas of building, and loose, broken, or missing steps or railings, and
no elevator (for buildings of four or more floors): or (4) exposed wiring, and one or more
rooms with no working outlet, and blown fuses/tripped circuits in previous three months.
Housing units are defined as "overcrowded" if they house more than two persons per
bedroom. Housing units are defined as "unaffordable” if gross housing costs exceed 30
percent of household income for rental units and 40 percent of income for owners.'

PURPOSE OF THE HOUSING NEEDS ANALYSIS

During the last decade or so, Guam'’s housing sector experienced an unparalleled
housing boom. Driven primarily by rapid growth in Japanese tourism, GUAM’s economic
growth put demand pressure on virtually all segments of the housing market, e.g., the
Micronesian influx of unskilled workers pressing on lower-income rental housing,
professional and managerial newcomers seeking to purchase higher-income homes, and
rising incomes coupled with increased numbers of skilled workers putting inordinate
demands on the middle-income range of the housing market. In total, the number of

. GUAM's households increased by over one-fourth (26.3 percent) during the decade of the
1980s.

Not surprisingly, the dramatic increases in housing demand resulted in equally
dramatic increases in housing costs. Median nominal rent increased by 155 percent
during the 1980s, for example, while median nominal value of owner-occupied homes
increased by 127 percent. Increased housing prices, in turn, induced substantial
increases in the supply of housing in the private sector. However, "housing problems"
are widely percetved to persist in GUAM, especially as manifest in the reduced
affordability of suitable housing because of escalated prices and costs. Other perceptions
of GUAM's housing problems include unavailability of units, physical inadequacy,
crowding, and deficient neighborhood amenities and public services.

The Guam Housing and Urban Renewal Authority (GHURA) and the Guam Housing
Corporation {GHC} have been the primary government agencles for facilitating and
augmenting the private sector's response to housing needs on GUAM, particularly in
meeting the needs of lower- and middle-income households. For example, GHURA
currently assists up to 2,423 families through the existing Section 8, Moderate
Rehabilitation, and Voucher Programs; GHURA and GHC own some 870 housing units
which are rented to low-income families; and GHC is authorized to make mortgage loans
to low- and moderate-income households for the purchase or construction of homes.

'Measures of housing need are discussed in some detall elsewhere in the report. How the housing
inadequacy measure was developed is described in Annex D.
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In recent years, the Guam Economic Development Authority (GEDA) has also
assumed an increasingly important role in addressing GUAM's housing needs. For
example, GEDA has attempted to induce developers to provide additional housing for low-
income families by assisting developers in cobtaining bond financing. Other recent
Government of Guam housing initiatives include creation of the Guam Housing
Corporation Mortgage Insurance Corporation (GHCMIC) to provide mortgage insurance
to qualified first-time homebuyers, extension of ownership opportunities to public
housing tenants through the GHURA 500 program, and provision of ownership
opportunities for landiess low- and moderate-income families through programs
implemented by GHURA and the Department of Land Management.

Recognizing the magnitude and complexity of Guam's housing problems on the one
hand, and the several varied program initiatives to address those problems on the other,
GEDA, GHC, and GHURA "are presently attempting to coordinate efforts at working
towards a common housing interest strategy.”” The Guam Comprehensive Housing
Study generally, and the Housing Needs Assessment component in particular, are
products of those efforts to work toward a common housing strategy. Conducted under
the auspices of GEDA and GHC, the Housing Needs Assessment (HNA) is designed to
document current housing conditions and problems, and to forecast future housing
needs. The strength of the HNA model is that housing conditions and needs are explicitly
defined and quantitatively measured.

Although the HNA estimates of current and projected housing conditions reported
. upon in this document provide a basis for designing policy alternatives and program
initiatives in the near-term, the HNA model and its forecasts also provide a long-term
basis for policy formulation and program development. First, the very process of
specifying the model and developing housing needs estimates serves to focus attention
on such key policy issues as the relative priorities to be placed on addressing the
problems of unaffordability, inadequacy, and crowding.

Second, the HNA model can be used to simulate alternative scenarios under
differing assumptions about market conditions, about government housing policies and
programs, and so forth. The model can be used by GUAM policy makers to update
estimates of hidusing needs, thereby assisting in allocation of scarce housing resources
on a continuing basis.

Third, housing needs estimates provided in this report will provide a baseline
against which future estimates can be compared. This will enable policy makers to gauge
changes in the nature and magnitude of GUAM's housing needs and, by inference, gauge
progress in meeting the measured housing needs.

Fourth, analysis of GUAM's housing needs through use of the HNA model will
facilitate other strategic planning efforts on GUAM. More broadly, insights and
relationships deriving from the Housing Needs Assessment process are expected to

2 Territory of Guam; Abbreviated Comprehensive Housing Affordability Strategy (CHAS), October 1, 1991
to September 30, 1996, submitted by Guam Housing and Urban Renewal Authority, p. 3.
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dovetail with and provide a compdnent of the Territorial Planning Council's
comprehensive master plan for Guam. A more immediate and specific use of the Housing
Needs Assessment will be in support of the Comprehensive Housing Affordability Strategy
(CHAS).

Housing policy and program planning requirements were imposed by the "National
Affordable Housing Act of 1990." That legislation requires state and local governments
to prepare a CHAS annually as a condition for obtaining funding under many Federal
housing assistance programs administered by the U.S. Department of Housing and
Urban Development. The CHAS must document current housing conditions and needs,
discuss prevailing trends, forecast housing needs for the next five years, and explain how
" available resources (including those from the Federal government) will be allocated to
address the current and projected housing needs.

The CHAS requirements for documenting current and projected housing needs are
precisely the objectives of the Housing Needs Assessment. Specifically, the assessment
reported upon here provides a systematic analysis of current housing problems in the
Territory of GUAM, as well as in each of its three geographic regions, and also forecasts
housing needs from 1993 to 1998. Based on a series of reasonable assumptions about
economic and demographic trends, the analysis forecasts the minimum volume of
housing production and rehabilitation necessary to house all Guam residents adequately
by 1998.

"OVERVIEW OF THE NEEDS ASSESSMENT METHODOLOGY

In order to support policy development and resource allocation decisions, housing
needs assessment must consist of three key components. First, it must quantify current
housing problems, including the problems of physically deficient, crowded, and
unaffordable housing. Second, it must forecast future needs for housing production and
renovation, taking into account anticipated household growth as well as changes in
income levels and housing costs. And finally, it must quantify the total magnitude of the
gap between what households can afford to spend on housing and the costs of the
housing solutions that they need to be adequately housed.

It is important to understand clearly from the outset that the housing needs
forecasts presented in this report are not intended as predictions of how housing
conditions in GUAM will actually change over the 1993 to 1998 period. Instead, they are
estimates of how the housing stock would need to change (at a minimum) in order to
house all of GUAM's residents adequately -- existing residents as well as newcomers.

Correspohdingly, estimates of the current and future "housing deficiency gaps" are
not intended as predictions of increased private and public expenditures for housing
likely to occur. Instead, they are estimates of the increases in expenditures for housing
which would be required (at a minimum) to close the gap between what households can
reasonably be expected to afford to pay for adequate, uncrowded housing, and the costs
of their needed housing solutions.



Forecasts of both production and expenditure needs are broken down for different
types of housing problems and for different segments of the population, in order to
facilitate policy discussion about the allocation of available resources to provision of
housing for households whose needs are considered most severe or who are perceived to
be least able to meet their own needs without public sector assistance. In other words,
this housing needs analysis is designed to provide comprehensive and reliable
information about housing needs and resources, which will provide a basis for public
debate and policy decision making.

Housing deficiency gaps are intended to be first-order approximations, order-of-
magnitude estimates, because the HNA model is primarily a demand-side model,
forecasting housing demand changes and making minimal assumptions about how the
supply of housing units is likely respond to the forecasted demand changes. The model
estimates the cost of accommodating the forecasted demand through some pro forma
supply changes: (1) Existing units are assumed to be readily reallocatable among
projected households, matching unit size with household size. (2) Existing physically
inadequate units are assumed to be readily rehabilitatable to meet households’ need for
adequate housing. (3) Any remaining unmet housing needs are assumed capable of being
readily met through production of new housing units.

Examination of those HNA model assumptions ought to provide the first step in
policy analysis, focusing first on the extent to which the presumed supply adjustments
are likely to occur under existing public policy. The second step is to determine whether
. those or other housing supply changes would be most cost effective strategy, and the
third step is to identify policy and program initiatives which would most feasibly and
effectively induce the desired supply adjustments.

It is unlikely that all existing housing units either will be or ought to be reallocated
to achieve closer matches between household needs and unit size. On the one hand, size
is only one feature of a housing unit, so that a unit occupied by a household which has
significantly fewer (or more) than one person per room may in fact be an optimal "match"
in style, location, other amenities, or cost despite the apparent size mismatch. On the
other hand, reallocation of existing housing units may entail substantial costs, in some
cases exceedirig the assumed benefits from reducing crowding by more closely matching
of unit size and cost with household size and income.

It is also unlikely that all existing housing units adjudged to be physically
inadequate, especially "severely inadequate,” can be efficiently rehabilitated. Some are
undoubtedly in such substandard condition that the cost-effective altemative would be
to demolish the unit and rebuild. Although the distinction is clear in principle, in
practice it is often difficult to determine which units can be economically rehabilitated
and which cannot. Moreover, as with reallocating existing units, rehabilitation can
involve substantial costs to occupying households, particularly moving and other
disruption costs, which may substantially alter the viability of rehabilitation.

After estimating the number of new housing units that would have to be constructed
to meet the forecasted housing needs, given the assumed reallocation and rehabilitation
of existing units, it will be necessary to determine how many of the needed units are
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likely to be produced were there to be no changes in current policies and programs. If
the supply of new houses is thought to be highly responsive to demand changes, the
most appropriate policy strategy would tend to be implementation of programs to ensure
that all households have sufficient wherewithal to translate their housing needs into
effective market demand. However, if supply is thought to be less responsive to demand
changes, the appropriate policy strategy would seem to involve programs designed to
increase supply responsiveness, generally by eliminating or reducing obstacles to the
efficient provision of housing within the private sector.

HOUSING ANALYSIS REGIONS FOR GUAM
For purposes of this analysis, GUAM has been partitioned into three geographic
regions. Regional definitions are consistent with boundaries used for the draft GUAM

Land Use Plan. Figure 1.1 lists the election districts in each region, and Figure 1.2 maps
the regional boundaries.

Figure 1.1 — GUAM Municipal Districts by Region

o T ]

I
Northern Central
Dededo Agana
Tamuning . Agana Heights
Yigo Asan
Barrigada
Southern Chalan Pago-Ordot
Manjilao
Agat Mongmong-Toto-Maite
Inarajan Piti
Merizo Sinajana
Santa Rita Yona
Talofofo

Umatac
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Figure 1.2 — Map of GUAM by Municipal District
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ORGANIZATION OF THE REPORT AND SUMMARY OF FINDINGS

The remainder of this needs analysis report consists of four major chapters.
Chapter II documents current (1993) housing conditions and problems for GUAM as
whole and for the three regions defined for the island. Data are drawn from the U.S.
Census and have been adjusted to 1993 levels by using supplementary data and
forecasts. Key findings of the analysis presented in Section II include:

. Affordability is the biggest problem facing GUAM's households, with about
22 percent (7,997 households) paying excessive housing cost burdens.

L An estimated 12 percent (4,323) of GUAM's households live in housing that
is severely physically inadequate, and 14 percent (5,123) are crowded.

o Very low-income households, particularly renters, are the most likely to have
affordability problems -- 85 percent of very low-income renters faced housing
affordability problems in 1993.

" In addition to households with housing problems, the estimated housing
deficiency gap in 1993 was approximately 25 million dollars.

Chapter III describes the algorithm used by the HNA model to produce five-year
forecasts of housing production gaps and assocliated costs. Specifically, this chapter
. explains how the HNA model forecasts the number of new and rehabilitated units that
would be required to accommodate all new and existing residents adequately by 1998,
and how it estimates the total gap between what GUAM residents can reasonably afford
to spend for housing and the costs of the housing solutions they need.

Chapter IV documents housing market and demographic trends on the island and
presents the estimates of future trends that serve as inputs to the housing needs
analysis. More specifically, this chapter discusses trends in population growth and
household formation, income growth and housing cost inflation. Key conclusions of this
analysis mcluggz .

] The total number of households living in GUAM is projected to climb steadily
during the 1990s, increasing annually by about 3 percent between 1993 and
1998.

n Under the Moderate economic scenario, household incomes are projected to
grow by 7.5 percent annually in nominal terms over the entire 1993 to 1998
period.

» Housing prices are also expected to grow steadily and keep up with income
growth, due to the combination of stable household growth and income gains
across the entire income spectrum.

Chapter IV also presents the results of HNA model forecasts for the 1993 to 1998
period. Results include estimates of the minimum volume of production needed to meet
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the demands of existing and incoming residents, the number and characteristics of
households who cannot afford the housing solutions that they need, and the total
estimated cost that would be required (at a minimum) to ensure adequate and affordable
housing for all residents. Forecasts are generated for three alternative scenarios,
reflecting differing assumptions about income growth and housing costs. In addition to
the Moderate scenario, which conforms to the most likely economic and housing market
trends, housing needs are also simulated under Slow and Accelerated growth scenarios.
Key findings include:

@ At a minimum, 3,429 new housing units need to be built, and 7,766 units
need rehabilitation to ensure adequate housing for all GUAM's residents by
1998, under the Moderate growth scenario.

L Even with all households assigned to the most affordable housing solutions
they need, about 33 percent are forecast to be paying unaffordable cost
burdens in 1998, under the Moderate growth scenario.

= The total gap between what households can afford to pay and the cost of the
housing they need is forecast to be about 78.7 million dollars in 1998 under
the Moderate scenario.

L If renewed house price inflation occurs, accompanied by income growth
comparable with the economic boom of the late 1980s, the housing
deficiency gap would be substantially larger, about 91 million dollars in
1998, under the Accelerated growth scenario.

L By utilizing more pessimistic assumptions about economic growth during the
1990s, the projected deficiency gap under the Slow growth scenario is
smaller (67.6 million dollars in 1998}, primarily due to lower housing cost
inflation.

Finally, Chapter V estimates recent levels of housing production and renovation,
along with government housing program activity in GUAM. These existing activity levels
are compared Yo the HNA forecasts of housing needs in GUAM from 1993 to 1998. Key
findings include:

An average of nearly 700 units were added annually to Guam's housing stock
during the decade of the 1980s. During the first three years of the 1990s, new
construction has averaged some 850 units annually according to the Household Survey;
however, new occupancy permits reportedly averaged 140 per month during this period.
Conservatively, some $24 million in renovation and rehabilitation is estimated to occur
annually in Guam's private sector. Therefore, Guam'’s housing production sector would
appear to have roughly enough capacity to meet the forecast annual need for some 1,086
new units.

An estimated $28 million in public sector outlays for housing are made annually.

Therefore, government outlays currently total over one third of the housing deficiency gap
projected for 1998.

13



In conclusion, the majority of GUAM's households today live in adequate and
affordable housing and will continue to do so over the next five years. Nonetheless, many
households face serious problems of housing inadequacy, crowding, and unaffordability.
The Urban Institute’s Housing Needs Assessment (HNA) Model has been used to estimate
what changes in the existing housing stock would be required (at a minimum) to house
all residents on GUAM adequately by the year 1998, and what level of resources would
be required to bridge the gap between what households can afford to pay and the cost of
housing solutions that meet their needs.

These estimates indicate, based on historical data, that the housing construction
sector in GUAM has the capacity to build sufficient new housing units to satisfy projected
needs, but that levels of housing rehabilitation may fall short of projected needs. In
addition, the analysis indicates that Federal and Guam government agencies currently
commit substantial resources to housing, amounting to roughly $28 million per year.
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Section IT
CURRENT HOUSING CONDITIONS AND PROBLEMS

This chapter describes housing conditions on GUAM for the base year of 1993. The
chapter begins with an overview of household characteristics for the island as a whole
and for the three housing analysis regions: North, Central, and South. Next, the
incidence and distribution of housing problems are reported, including the problems of
physically inadequate housing, crowded housing, and unaffordable housing. The third
section of the chapter estimates the total size of the housing deficiency gap in GUAM for
the current year.

Throughout this chapter, and the remainder of this report, key patterns and
. findings are illustrated graphically, using figures that accompany the text (all percentages
are rounded to the nearest whole integer). All the statistics and estimates are reported
in extensive tables which have been provided for reference at the end of the text portion
of this report.

The availabllity of data to document household characteristics and housing
conditions always lags behind by several years. At the time this analysis was conducted,
the most reliable data source for documenting housing conditions for GUAM was the
Decennial 1990 Census Micro-data file. For 1990, the Census Bureau administered a
survey instrument to all households on GUAM. This instrument collected a variety of
information il household size, composition, and income, as well as various housing
characteristics such as rent payments and property values. Special tabulations were
requested from the Bureau of the Census, based on a set of household and housing unit
characteristics designed to be compatible with the HNA model as well as to be reflective
of housing conditions and preferences on Guam (Figure 2.1).® Since the base, or
starting, year was designated as 1993, the 1990 Census tabulations had to be updated
to base-year levels. This procedure was accomplished by using data from various
supplemental sources to scale the Census-supplied tabulations to reflect conditions in
1993. Annex C provides an explanation of the scaling method and a summary of the
rates used to adjust the base data to the base-year levels.

*The Housing Advisory Committee was particularly instrumental in refining the set of housing
characteristics and corresponding need specifications to accommodate the Guam housing sector.
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GUAM HOUSEHOLDS IN 1993

As of April 1993, GUAM was home to an estimated 36,658 households. The tables
and charts in this section describe the characteristics of the households, breaking down
the total by housing tenure, income level, household type, and household size.
Categories for these key household characteristics are summarized in Figure 2.1.

Figure 2.1
Household Characteristics - HNA Model

Variable Name Group Classification Scheme II

Income Group Ranking of households by income

Very Low (less than 50% island median)
Low (50-80% of island median)
Moderate (80-120% of island median)
High (120%-150% of island median)
Very High (over 150% of island median)

| Household Type Type of household (based on head of household)

Elderly household, (62 yts. plus)
45-61 years old with/without children
15-44 years old without children
under 30 years with children

30-44 years with children

Housechold Size Household size

1 - 2 persons
3 - 4 persons
5 - 6 persons
7 Or more persons

Tenure Housing Unit Tenure

Owner-occupied
Renter-occupied
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Tables 2.1 through 2.5 present the distribution of households in GUAM in terms of
their income group, housing tenure, household type, and size.* As illustrated by Figure
2.2, about one in five GUAM households (20 percent) are "very low" income, with incomes
falling below fifty percent of the island median. Another 19 percent are classified as "low"
income, with incomes between 50 and 80 percent of the median. Twenty-two (22) percent
of GUAM's households fall in the "moderate” income range, which is defined as between
80 and 120 percent of the island median. Over 11 percent of all households have
incomes above 120 percent of the median but below 150 percent of the median, placing
them in the "high" income group. Finally, over 26 percent of the island’s households are
grouped in the "very high" income category, where incomes exceed 150 percent of the
island median. Based upon the 1990 census, the comparable distribution of households
for the U.S. were: very low income, 24 percent; low income, 16 percent; moderate income,
19 percent, high income, 10 percent; and very high income, 31 percent.

Overall, 46 percent of GUAM's households own their own homes (Table 2.1 and
Figure 2.3).° As shown in Figure 2.3, there is a strong relationship between household
income and tenure. Some 37 percent of homeowners are in the highest income group,
compared to only 18 percent of renters. Conversely, only 13 percent of owners are in the
very low-income group while 26 percent of renters fall into this category. Taken together,
households in the bottom two income groups have only a 32 percent probability of being
owners, whereas households in the top two income groups have a 61 percent probability
of being owners.

) Figure 2.4 (Table 2.2) reports the distribution of households by household type and

income group. Elderly households are the smallest group, comprising 12 percent of
GUAM's total, while households with children headed by a person 30 to 44 years old are
the largest group, approximately 32 percent of the total. In fact, households with
children make up at least 45 percent of GUAM's population, and for households headed
by persons age 15 to 44 years, households with children outnumber households without
children by about 2.5 to 1.

Households with children headed by persons age 15-29 are the most likely to have
low incomes. These households have a 32 percent probability of being in the lowest
income group dnd a 65 percent probability of being in the bottom two income groups.
Elderly households are the second most likely to be in the bottom two income groups,
with a 43 percent probability. In contrast, households headed by persons 45 to 61 years
old are the most likely to be in the upper income groups. Fifty-four (54) percent of these
households have incomes greater than 120 percent of the island median and 40 percent
have incomes greater than 150 percent of median.

“The percentages for each subgroup heading (e.g. Renters and Owners) give the percentage of that group
out of the total number of households. The percentages for the income groups, however, sum to 100 percent
within each subgroup.

5 This figure differs notably from the U.S. homeownership rate where just over 64 percent of all
households own.
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Figure 2.2

Households by Income Class
1993 Estimates
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Table 2.3 and Figure 2.5 show the distribution of GUAM'’s households according to
size and income class. Households with 3 or 4 persons comprise over 38 percent of all
households on the island. Households of 7-or-more are the smallest group, comprising
only 11 percent of total households. Although 1 and 2 person households are slightly
more likely to have very low incomes, the distribution by income classes is strikingly
similar across all four household size categories; the proportions in the two lowest income
classes differ by less than three percentage points, and the two highest income classes
differ by less than two percentage points. Overall, nearly two out of five households (39
percent) have either low or very low incomes.

As shown in Table 2.4 and Figure 2.6, tenure patterns are unevenly distributed
among the household size groups. Households with 7-or-more persons have the highest
incidence of ownership at 74 percent while households with 1 or 2 persons are more
likely to rent than are any of the other groups, having an ownership rate of 32 percent.

REGIONAL DIFFERENCES IN HOUSEHOLD CHARACTERISTICS

Tables 2.5 through 2.8 report the estimated number and distribution of households
living in each region in 1993. As illustrated in Figure 2.7 (Table 2.5) the largest region
is the Northemn region, containing 50 percent {(18,174) of the households on the island.
Together, the Northern and Central regions comprise approximately 85 percent of all
households on GUAM. The Southern region, although geographically large, contains only
15 percent (5,578) of all households on the island.

Homeownership is more prevalent in the Central region than in the other two regions.
Figure 2.8 shows that over 52 percent of households in the Central region are
homeowners while in the Northern and Southern regions 42 percent are homeowners
(Table 2.6). The low ownership rate for the island as a whole undoubtedly owes in part
to the relatively lower income levels and higher housing costs found on GUAM than on
the mainland, where the ownership rate is 64 percent. However, Guam's large military
population also is thought to contribute to a lower ownership rate than on the mainland.

Income i$ *fairly similarly distributed in the North and South, but income in the
Central region is slightly shifted to the higher end of the income distribution, with 42
percent of households in the two highest income groups (Table 2.7 and Figure 2.9). The
likelihood of a Northern region household falling into the low-income class is 20 percent,
while in the Central region the likelihood is only 16 percent. Conversely, in the Northern
region the likelihood of a household falling into the very high-income group is 25 percent
while the incidence increases to 31 percent for those households residing in the Central
region. Over 40 percent of all households in the North and South regions fall into the
very low- or low-income classes, whereas the Central reglon’s share is about 36 percent.

The distribution of households by size is also fairly uniform among regions (Table 2.8
and Figure 2.10). In the Northern region, the proportion of households in the 1 and 2
person group is the largest among the three regions, with a 30 percent share. The
Southern region's share of 1 and 2 person households drops to 23 percent. The
proportion of households in the 7-or-more person category in the Southern region is the
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Figure 2.10
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highest among all three regions, over 12 percent. The single largest group of households
on GUAM are those with 3 and 4 persons, regardless of region.®

HOUSEHOLDS WITH HOUSING PROBLEMS

This section describes the number and characteristics of households with various
types of housing problems in 1993. For each specific problem, tables are given showing
the distribution of households exhibiting each particular problem, by income, tenure, and
household type and size. The tables focus, in turn, on households living in physically
inadequate housing, households who are crowded, and households paying excessive cost
burdens.

Inadequate Housing Conditions

Unfortunately, housing unit inadequacy is not reported in GUAM's 1990 Census
Micro-Data File - the data used to construct the base data as input to the HNA model.
Nor are data for Guam included in the other major housing survey, the American
Housing Survey. Therefore, estimates of inadequacy were derived through a statistical
model (LOGIT) that expressed the incidence of inadequacy as a function of housing type,
size, tenure and household income levels. Two separate models were created for
calculating the incidence of housing inadequacy, one for occupied units and another for
vacant units. Annex D provides additional details on this estimation methodology.

A modified version of the American Housing Survey’s ({AHS) housing quality index
(developed by U.S. Department of Housing and Urban Development researchers) was
used to measure unit structural inadequacy. This index was derived from selected
individual physical and structural characteristics found in the 1993 Household Survey
conducted as a component of the comprehensive housing study for Guam. The definition
of inadequate housing closely corresponds to the definition used in the AHS for severely
inadequate housing units. This permits units to be classified unambiguously as either
physically adequate or inadequate.

An estimatéd 11.8 percent of the households in GUAM (4,323 households) currently
live in severely inadequate units. Table 2.9 and Figure 2.11 show the number of
households in such units classified by housing tenure and income group. The majority
of such households are renters (54 percent). The rightmost column in Table 2.9 gives the
incidence of housing inadequacy for each group, that is, the probability that a household
with those particular characteristics lived in an inadequate unit. Unsurprisingly, the
likellhood of living in an inadequate unit was significantly related to income.
Interestingly, the highest incidence of housing inadequacy was found among owner
households with incomes between 80 and 120 percent of the island median while the
lowest incidence of housing inadequacy is among households in the high income group,
as expected.

§ The average household size on GUAM in 1990 was 3.97 persons (1990 Decennial Census).
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The regional breakdown of the occurrence of inadequate housing is shown in Table
2.10 and Figure 2.12. Over one half (52 percent) of all households living in severely
inadequate housing reside in the Northern region followed by the Central region (36
percent) and Southern region. This pattern is partially explained by the fact that most
of GUAM's population resides in the North; however, of the three regions the North has
disproporticnately more households living in severely inadequate housing units, 12
percent, while only 9 percent of households in the Southern region experience this type
of housing problem.

A disproportionately large number of severely inadequate units are occupied by
households headed by elderly persons and by 45-61 year olds (Table 2.11 and Figure
2.13). At a 17 percent incidence level, elderly households are more than twice as likely
to live in an inadequate unit than are households in the 15 to 29 age category with
children. The incidence of inadequate housing is the lowest for households in the 15 to
44 age group without children and varies from 4 percent in the Southern region to 7
percent in the Central region.

The incidence of housing inadequacy increases notably as household size increases
as shown in Table 2.12. This pattern holds not only for the island as a whole but also
within each region. More than one quarter (28 percent) of all 7-or-more person
households on GUAM live in inadeguate housing, about the same incidence in all three
regions. The largest number of households in inadequate units are those with 3 or 4
persons.

Crowded Housing Units

This section describes the characteristics of households in crowded units (i.e. units
of insufficient size to accommodate the household). The conventional definition of
crowding is used, where any household with over one person per room is classified as
crowded. Figure 2.14 provides a matrix of household and dwelling sizes. The diagonal
of the matrix and below (marked by "*') show those combinations that provide
households with a unit of acceptable size. Combinations of households and housing
units above the diagonal, indicated by "O," are designated as crowded units.

According to convention, a housing unit is defined as crowded if the occupying
household has more members than the unit has rooms (exclusive of the bathroom,
closets, storage rooms, and the like). Dictates of the HNA model require that crowding
be based on the match between household size and number of bedrooms, rather than
total rooms, more than two persons per bedroom being defined as crowded. In most
cases, the two definitions are likely to yield approximately the same estimates of
crowding, although in some instances the HNA definition may result in units being
defined as crowded, even though there are fewer than one person per room, and in other
instances the HNA definition may not identify units as crowded which have more than
ONe person per room.

Assuming efficiency (or studio) apartments typically consist of two rooms (kitchen and

living room/bedroom), the HNA definition of more than a two-person household being
crowded would be equivalent to the more than one-person-per-room definition. Likewise,
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Figure 2.13

Households in Inadequate Housing Units by Type and Region
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Figure 2.14 — Definition of Crowding
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for two-bedroom units containing a kitchen and living room in addition to the bedrooms,
the HNA definition of crowding as households larger than four persons is also equivalent
to the one-person-per-room definition. However, for three-bedroom units with only two
additional rooms (e.g., a kitchen and living room), a household of six persons would be
crowded according to the conventional definition of more than one person per room, but
would not be considered crowded using the HNA definition. (For three-bedroom units
having three additional rooms, e.g., a dining room or den in addition to a kitchen and
living room, the HNA and conventional definitions of crowding would be equivalent.)

As of 1993, an estimated 5,052 households living on GUAM are housed in crowded
‘conditions (14 percent of all households), with similar incidence across regions—-13
percent in the North, 14 percent in the South, and 15 percent in the Central region.
Because of its relatively larger population, the greatest share of crowded households, 46
percent (or 2,383 households) are located in the North.

Crowding afflicts owners more than renters (Table 2.13 and Figure 2.15). Island-
wide, the share of owner households living in overcrowded conditions is 16 percent. The
share of owner households living in a crowded unit is 14 percent in the Northern region,
16 percent in the Central region, and 21 percent in the South. Renters, on the other
hand, live in léss crowded conditions. In the Northern region, only 12 percent of all
renters live in crowded conditions and in the Southern region only 10 percent of the
renter population experience crowding. Island-wide, the higher levels of crowding for
owners is explained by the fact that owner households tend to be larger than renter
households.

As one might expect, household types with the largest incidence of crowding are
households with children (Table 2.15 and Figure 2.16). The household group with the
lowest incidence of crowding has heads aged 15-44 without children, where the incidence
of erowding is only 0.5 percent, while households headed by 45 to 61 year olds have the
highest incidence, 16 percent.

In general, crowding is dependent upon income level. Among the 30-44 age group

with children, the incidence of crowding increased dramatically as incomes decreased.
This relationship between crowding and income is also illustrated by the statistics for all
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households, reaching a high for the very low-income group, where the incidence rose to
26 percent compared with 15 percent for the very high-income class.

Excessive Cost Burdens

A household faces an excessive cost burden if it must pay an unacceptably high
proportion of its income for housing. The definition of excessive cost burden varies by
tenure. For renters, housing costs exceeding 30 percent of household income is
considered a cost burden; for owners, housing costs exceeding 40 percent of income is
the cost burden threshold.” (This definition is used by HUD for program evaluation.)

Housing affordability in GUAM is by far the most widespread housing problem.
Overall, approximately 22 percent of the households (7,945 households) experienced an
excessive cost burden (Table 2.16). By definition, cost burden depends on income level.
Therefore, the distribution of households having this problem is almost entirely explained
by the relative income levels of the household groups. Eighty-four percent of the
households with an excessive cost burden are in the bottom two income groups, whereas
only 50 households, or 0.6 percent of total households with a cost burden, in the highest
income group, have an excessive housing cost burden. Nearly three out of four very low-
income households are estimated to be bearing excessive housing costs burdens in 1993.

Table 2.17 and Figure 2.17 indicate that 1 and 2 person households have the largest
proportion of households with an excessive cost burden; some 36 percent of such
_households had excessive cost burdens. The incidence of affordability problems is
moderately high among the 3-4 person group (20 percent), followed by 5-6 person
household group (16 percent), and dropping drastically for the 7-or-more person group
(4 percent). The incidence declines significantly with household size, however, ranging
from 88 percent of 1-2 person households having very low-incomes to 76 percent of
comparable 3-4 person households, 67 percent of 5-6 percent households, and 20
percent of 7-or-more person households.

Since renters as a group tend to have lower incomes than owners do, renters have
a higher share of affordability problems (Figure 2.18). Renters made up 88 percent of the
households withi an excessive cost burden; the incidence of excessive cost burden is 36
percent for renters overall and 86 percent for renters in the very low-income group. By
comparison, owners overall had an incidence level of only 6 percent, but the incidence
jumped to 43 percent for owners in the very low-income group.

Income includes wages and salarfes plus net self-employment income, Social Security or railroad
retirement benefits, public assistance or welfare, and any other money income the household may receive.
Gross rent includes contract rent plus utility payments, regardless of whether payments are paid by the
household or by the government or other third party. Therefore, excessive cost burden is effectively measured
exclusive of government subsidies, overstating the actual affordablility problem which exists in Guam by the
extent of government subsidies. Chapter V presents estimates of the proportion of the housing deficlency gap
which is closed by ongoing government housing subsidy programs,
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Figure 2.17
Housing Affordability by Household Size and Income Class
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Figure 2.18

Households with Unaffordable Housing Needs by Tenure & Income
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HOUSING DEFICIENCY GAP

Tables 2.19 and 2.20 (Figures 2.19 and 2.20(b)) report the magnitude and
distribution of the aggregate "deficiency gap" for GUAM households in 1993. The gap is
defined as the difference between what households are paying for the housing in which
they live, and what they can afford to pay. As discussed earlier, renters are assumed to
be able to spend up to 30 percent of their income for housing, while homeowners are
assumed able to afford to spend up to 40 percent. The total deficiency gap for 1993 was
about 25 million dollars -- 23 million dollars for renters and 2 million dollars for owners.

Over two thirds of GUAM'’s estimated deficiency gap (70 percent or 18 million dollars)
was attributed to very low-income households. Altogether, 5,325 very low-income
households live in unaffordable housing, with an average per household deficiency gap
of 3,342 dollars. As would be expected, high- and very high-income households were
much less likely to live in unaffordable housing and, for those who did, the deficiency gap
was considerably smaller, averaging only 1,891 dollars per household annually.

Overall, the per household deficiency gap is much larger for renters than for owners;
on average, renters experienced 1.7 times the average deficiency gap of owners, 3,309
dollars verses 1,961 dollars. As shown in Figure 2.19, owners have no deficiency gap in
the higher income ranges, while renters still have significant affordability shortfalls even
at the high-income level. More than half of all renters in unaffordable housing reside in
the North, commensurate with the more than one half of all Guam’s renters living in that
region. Affordability problems in the North are especially acute, with an average per
household shortfall of 3,461 dollars annually. Low-income renters in the North have one
of the highest per household affordability shortfalls -- about 4,000 dollars. The Central
region also has a high average per household deficiency gap, amounting to 2,989 dollars
annually, while affordability problems in the South are somewhat less severe (2,034
dollars per household).

Another way to depict the housing affordability problem is to examine the distribution
of households by the percentage of their income spent on housing. Figure 2.20(a) and
2.20(b) display the distribution separately for renters and owners. In comparing the two
graphs, one rigtés that approximately 66 percent of households who own their units paid
less than 15 percent of their income for housing in 1993, well below the affordability limit
of 40 percent. Furthermore, the number of households decreased fairly steadily as the
percentage of income paid for housing rose above 15 percent.

For renters, only 31 percent of the households paid less than 15 percent of their
income for their units. The median proportion of income spent on housing was
approximately 23 percent for renters -- much closer to the affordability limit of 30 percent
than was the case for the owners. In addition, the distribution dropped off much less
dramatically, with a larger share of renters than of owners having housing expenditures
above 50 percent of their income. In comparison with owners, renters paid a higher
proportion of their income on housing; in addition, they were more likely to be spending
near or above the affordability limit. Although the figures include all households on
GUAM, a similar pattern holds if each of the three regions is examined separately.
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VACANT HOUSING UNITS

Table 2.20 reports numbers of vacant housing units on GUAM in 1993. The total
counts of units for each region were taken directly from the 1990 U.S. Census housing
data and estimated for 1993 by Duefias and Associates based on historical trend data.
Other characteristics of vacant units (size, cost group, and adequacy) were derived from
the Census Micro-Data Sample or allocated through statistical procedures (see Annex D).

GUAM currently has available an estimated 960 vacant three-bedroom units and 206
vacant units with four or more bedrooms, while efficiencies or one-bedroom units
numbered only 471 units. In each region, over one-third of vacant units were two-
bedroom units, for a total of 1,109 two-bedroom units island-wide. In the Northern
region, some four out of five vacant units were either two- or three- bedroom units
(although the North had the smallest proportions of large households). Correspondingly,
the smallest proportion of efficiency or one-bedroom vacant units was located in the
North.

Table 2.21 and Figure 2.21 show the incidence of inadequacy for vacant housing
units in each of the analysis regions. The incidence was highest in the Central region.
Although the share of inadequate units among vacant units did not vary among the three
regions. In all, 434 vacant units, or 16 percent of the total, were adjudged structurally
inadequate on the island in 1993, (This estimate is lower than the 12 percent estimate
for occupied units.)
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SECTION III
FORECASTING FUTURE HOUSING NEEDS

Chapter II provides estimates of the current housing problems facing GUAM
residents, including the problems of physically deficient housing, crowded housing, and
unaffordable housing costs. The next step in a systematic housing needs assessment is
to forecast future needs for housing production and renovation, taking into account
curtent needs as well as anticipated population growth, household formation, and
changes in income levels and housing costs. Finally, a needs assessment must estimate
the total gap between what households can afford to spend on housing and the costs of
the housing solutions that they require to be adequately housed.

This chapter explains the forecasting methodology used to estimate five-year housing
_production and renovation needs and the total housing deficiency gap for GUAM. As
discussed in Chapter I, the housing needs forecasts presented in this report are not
intended as predictions of how housing conditions in GUAM will actually change over the
1993 to 1998 period. Instead, they are estimates of how the housing stock would need
to change (at a minimum) in order to house ali island residents adequately -- existing
residents as well as newcomers.

THE HOUSING NEEDS ASSESSMENT MODEL

The Housirig Needs Assessment (HNA) model estimates how the housing stock would
have to change over the next five years to house all residents adequately. In other words,
after accounting for all the households that are currently living in deficient or
overcrowded housing, and the additional households projected to move onto the island
or to be formed over the next five years (net of deaths and out-migration), and the
housing units that will be lost from the stock, what is the minimum number of new units
that need to be built and the minimum number of existing units that will need to be
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renovated?® Figure 3.1 provides an overview of the HNA model's major components,
including key inputs and outputs.

The forecasting model begins with the base-year housing data compiled from the U.S.
Census Micro-data files. It then applies outside estimates of household growth rates to
compute the net number of households that will be added to the housing market over a
five-year simulation period -- 1993 through 1998 (Module 1 in Figure 3.1). These net
additional households are grouped by income, household type, and size, using the
categories defined in Chapter II of this report. The model also uses estimates of income
and housing cost trends to project these attributes for the base-year at the end of the
simulation period. As discussed further in Chapter IV, these exogenous "simulation
parameters" reflect ongoing and expected trends in population growth, household
formation rates, income growth, and housing cost changes for the island.

Next, the HNA model forecasts the numbers (and types) of occupied and vacant units
that will be lost from the habitable housing stock over the five-year simulation period
because of natural disasters (such as fires or typhoons), abandonment, demolition, or
conversion to non-residential use (Module 2). The model also forecasts the number of
physically adequate units that will become inadequate during these five years. Estimates
of stock loss and degradation for this report are based on island-wide expected patterns,
and are further documented and explained in Chapter IV.

Taken together, the net additional households, households whose units have been
lost from the stock, and households currently living in physically inadequate or
overcrowded units form a pool of households who need a new or different housing
solution.® The HNA model assigns appropriate housing solutions to all households in
this pool. Possible solutions include: a} existing vacant units in adequate condition; b)
existing units that are renovated to become physically adequate; c) existing units that are
converted to be larger; and d) newly constructed units. Note that the first three of these
solutions are obtained from the stock of existing housing units. Sources for such units
include vacant housing and housing that was physically deficient or overcrowded in the
base-year. In other words, all base-year households in deficient or overcrowded units
are, in effect, removed from those units and placed in the pool of households needing a
housing solutiofi. "Consequently, their units become available to be renovated if
necessary and subsequently reassigned to households with matching needs and
resources.

Before assigning the additional households to housing solutions, however, the HNA
model must estimate the share of households in each of the specified groups that will

®Note that Model forecasts are characterized as minimums because they are based on the most cost-
effective allocation of households to housing units -- every household is assumed to "need" the most
affordable solution available, and existing units are assumed to be used up before new units need to be buliit.
Actual new construction and renovation needs are almost certain to be greater, but there is no reliable way
to quantify the impact of market inefficlencies on these basic needs forecasts.

*Optionally, the model can be directed to add households in adequate but unaffordable housing to the
pool for reassignment.

46



Figure 3.1
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become homeowners (Module 3). Households that were in inadequate or lost units retain
their original tenure status. The tenure forecasts take into account estimated income
levels, the cost of owner-occupied housing, and preferences for homeownership among
different demographic groups. Functional relationships between those factors and the
rate of homeownership were derived from data from the 1992 Household Survey. (Annex
E further details the estimation procedure used for the purpose of determining tenure in
the HNA model.)

In assigning housing solutions (Module 4), the HNA model attempts to be as efficient
as possible, and thereby provides a lower bound on the total projected housing need. To
begin with, the assignment of households to units starts with the lowest-income group
and works upward to the higher-income groups (a "bottom-up" approach). This method
of allocating units to households is a conservative one in that low-income households
have the first chance to claim the lowest-cost housing. The result is that affordability
problems may be understated, since in the real housing market, middle- and upper-
income households would occupy some of the lower-cost housing. Consequently, some
low-income households would face a larger deficiency gap than what the HNA model
estimates.

The model is also efficient in the manner in which types of housing solutions are
made available to each household. At first, households are assigned only existing,
physically adequate units that match the household's size. Once the supply of such
units is depleted, renovated units of appropriate size are allocated to the remaining
households. If some households are still without housing after all existing units of
appropriate size have been allocated, the model assigns existing adequate units that are
larger than the household's needs, and moves on to larger renovated units once the
adequate units are used up. The model finally.assigns adequate and renovated, existing
units that are smaller than the household’s needs (that is, units that need to be converted
to a larger size). Only after all existing units have been distributed does the model assign
newly constructed units as a housing solution.

By assigning solutions in this manner, the model minimizes the estimated amount
of new construction, conversion, and rehabilitation required to meet housing needs.
Therefore, the model results should be interpreted as lower-bound estimates of the levels
of construction that would be sufficient to meet housing needs in the real world, and
illustrate the extent to which housing needs can be met by existing units, as opposed to
new construction.

In addition to being characterized by size and physical adequacy, housing units in
the HNA model are broken down into three cost groups. Therefore, within the above
constraints on the assignment algorithm, a household may face a choice of up to three
different cost levels for the particular type of unit that it requires. The problem is to
assign an appropriate cost solution for each household. Economists often use the
concept of utility -- a quantitative measure of desirability or satisfaction -- to explain a
household’s preference for a particular choice among a set of possible alternatives. The
HNA model utilizes this concept, defining the utility of a particular housing solution as
a function of the cost of the solution and the household's income:
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U= -COST? + 2-PCTY-Y-COST

where

U = Utility,

COST = Annual cost of housing solution,

PCTY = Percentage of household income available for housing:
default is 30% for renters, 40% for owners, and

Y = Household's annual income.

Utility peaks when the housing cost (COST) equals the assumed maximum affordable
amount for a household to spend on housing (PCTY - Y), and decreases as the cost falls
below or rises above this point. In this case, housing cost is used as a proxy for
desirability (or quality). It is assumed, therefore, that high cost dwellings are more
desirable than low cost ones, and that a household balances housing expense against
desirability when faced with different housing options. A high-income household would
not normally take the cheapest dwelling it could get, but one that is more appropriate to
its income level. Using the costs of the housing options available and the household's
income, the model computes the utility of each option with the utility function. The
household is assigned the housing solution that has the highest utility among those
. available.

In effect, all households that require a unit of a particular size are competing against
one another for those units. The model begins by taking all of the lowest income -
households who need a dwelling of a given size. It then steps through the list of the
different household groups (defined by household type, number of persons, and tenure
choice) and assigns no more than 10 housing units to each group at a time. The model
repeatedly passes through this list until either all households have been assigned
solutions, or all units of the specified size have been used up. Limiting the number of
units assigned to a household group during each assignment pass to 10 ensures that no
group of households is arbitrarily assigned a disproportionate share of a particular type
of unit.

Once the lowest-income households have been assigned, a similar procedure is
carried out, in turn, for the remaining income groups. This first assignment round only
includes those units that exactly match the household's size requirement. As described
previously, another assignment round is then carried out using units that are larger than
the household’s needs. Afinal round assigns units that are smaller than the household's
needs (conversions). Any households still without a housing solution at the end of all
three assignment rounds are allocated new units.

At the end of the simulation, the HNA model reports the numbers and characteristics
of households that were assigned to each type of dwelling. It also shows how many units
were renovated or converted and how many new units were produced. Taken together,
therefore, these steps identify what changes in the stock would have to occur over the
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next five years, in order for everyone in GUAM to be adequately housed. The results of
model simulations using three different economic scenarios are presented in Chapter IV.

Housing Costs

The HNA model utilizes three different measures of housing costs: actual costs, entry
costs, and new unit costs. All three cost measures are estimated and adjusted to 1998
levels by the model. Actual costs are the median monthly costs paid by households
occupying housing in the base-year. For renters, the actual cost is the monthly gross
rent (i.e., contract rent plus utilities) paid by the household. For owners, the actual cost
is the household’s monthly mortgage payments plus other costs (utilities, insurance,
‘taxes, maintenance and repairs). The median actual costs are determined separately by
tenure, unit size, and cost group.

Entry costs are the monthly costs that would have to be paid by a household moving
into an existing unit. For renters, entry costs are the same as actual costs, since actual
rents are assumed to keep pace with the market. For owners, however, actual mortgage
payments do not fit the definition of entry costs because they do not represent what a
new homeowner would pay to purchase a unit. Current homeowners would most likely
be paying less than what new homeowners would have to pay for a comparable unit. An
additional difficulty with using actual mortgage payments is that it is not possible to
compare the costs of houses purchased in different years and under different mortgage
terms.

To avoid these problems, an estimated monthly mortgage payment is calculated using
the median value for the unit. The payment formula is based on a 30-year, fixed rate
mortgage.'® Estimates for monthly payments for utilities, insurance, taxes, and other
fees are added to the calculated mortgage payment to derive the total monthly entry costs
for owners. As with actual costs, the entry costs are defined separately by tenure, unit
size, and cost group.

Finally, new unit costs are those faced by a household entering a newly constructed
unit. These costs were taken from estimated costs found in 1992 Household Survey by

1°The mortgage payment formula is:

VALUE - (I/12)

MORTPMT =
1 - (1+1/12) /ZFRioD

where

MORTPMT = Monthly mortgage payment
VALUE = Value of dwelling

I = Annual mortgage interest rate
PERIOD = 30 years

One weakness of this methodology iIs that it neglects the effect of the down payment on housing

affordability. Unfortunately, data on the household wealth characteristics that would be required for such
an analysis are not avallable in a form sultable for use by the model.
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unit size and adjusted by a new housing cost factor as reported in A Descriptive Analysis
of Land and Home Sale Prices on Guam Between August 1991 and September 1992 by
Duerias and Associates. As was the case with entry costs, new unit costs for owners were
calculated by taking the monthly mortgage payment derived from the median home value
of recently constructed dwellings, and adding to it the estimated payments for other
expenses.

Households who remain in their housing units through the end of the simulation
period (i.e., households in adequate units) pay the actual costs of that unit. Those
households who are assigned a housing solution by the model, however, must pay either
the entry costs {for an existing unit) or the new unit costs (for new construction). For
owners assigned to a renovated unit, the entry cost represents the cost of refinancing the
unit after renovations have taken place.!!

Estimating the Housing Deficiency Gap

It is useful for GUAM policy makers to anticipate total needs for housing production
and renovation, but it is obviously not necessary for the public sector to take
responsibility for meeting all of those needs. Since most households in the United States
can afford to pay for the housing they need, public policy should focus primarily on those
households who cannot afford to pay for their housing and on the size of the gap between
what these households can afford to pay and what it would cost to deliver the housing
services they require. Then, the trade-off must be made between efforts to increase the

supply (or reduce production costs) and to augment effective household demand.

Therefore, the Urban Institute HNA model calculates the amount of the needed stock
change that is unaffordable for individual households, and how the gap between needs
and resources is distributed across income levels, demographic groups, and types of
housing solutions. More specifically, the methodology estimates the total number of
households assigned to housing solutions (new or existing) that are unaffordable for
them. As in Chapter II, housing is considered unaffordable if monthly costs absorb more
than 30 percent of a renter's income or more than 40 percent of a homeowner's
income. 2

For each of the specified unaffordable housing solutions, the HNA model quantifies
the dollar gap between what households can afford and what the solution costs. The
estimates indicate the minimum additional dollar amounts that households would have
to pay annually te be housed adequately and affordably by the end of 1998. There are
many ways in which the housing deficiency gap could be reduced (or closed, if that is the

'For renters assigned to a renovated unit, the cost is assumed to be equal to that for an existing,
physically adequate unit. One might argue that renovated units should have higher rents, since the renter
would have to pay for the renovations. An exhaustive search, which included sources at the U.S. Department
of Housing and Urban Development, falled to uncover any substantive research on this topic, however.
Indeed, some data showed that renovated units rent below current market rents. It was therefore impossible
to attribute any additional cost to renovated units based on empirical evidence.

13This definition of affordability can be adjusted by the user.
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policy decision), including construction of low-rent housing units, housing rehabilitation,
tax benefits, grants, low-interest loans, and rent subsidies, as well as programs to reduce
obstacles to housing production in the private sector. It is important to note that the
model's estimates of the cost of meeting housing needs do not assume or prescribe any
particular program alternative. The model estimates the total magnitude of increased
housing outlays (in annualized terms) that would be required, at a minimum, to house
all households adequately and affordably. Finally, the HNA model tabulates how
resource needs are distributed among household and housing types. As a result, they
provide a basis for evaluating the merits of alternative targeting strategies, as well as
implying feasible housing programs.

TENURE CHOICE

The HNA model uses a predictive equation to determine the tenure status of
households projected to enter the housing market during the simulation period {Module
3 in Figure 3.1). This equation is based on the functional relationship between existing
homeownership rates and key household characteristics, and was designed to conform
to established determinants of tenure choice.

The process of determining the tenure status of additional households involved three
primary activities. First, relying on previously tested factors described in the tenure
choice literature, variables deemed to be significant determinants of household tenure
choice were selected from the household and housing characteristics used by the HNA
model. Second, multivariate statistical tools were employed to estimate empirically the
effect of each of these variables on the tenure status of existing households on GUAM.
Third, the HNA model applied the resulting tenure choice equation to the additional
households. Each step is explained more fully in turn.

Empirically Tested Determinants of Tenure Choice

Theoretical explanations of why a household chooses to own or to rent are well
documented. Researchers have theorized that tenure choice is a function of both
household charatteristics and external factors.'® A wide array of hypotheses have been
tested by empirically estimating the relationship between housing tenure and various
explanatory variables. Key household characteristics investigated include household
income, race, wealth, prior tenure status, and life-cycle status, while external factors
include credit constraints (reflected by downpayment requirements}, the relative price of
owning versus renting (for constant quality units), and geographic region or urban/rural
location.

For most tenure choice models, household income and the life-cycle status of the
household are among the most significant determinants of household tenure., Household

13 A survey of the various equations used by researchers to estimate the empirical relationship between
tenure status and household/housing characteristics is found in Margery Austin Turner and Kirkman O'Neal,
Household Tenure Choice: Review of the Empirical Literature, The Urban Institute, Washington, DC, 1986.
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income has a positive and significant impact on a household's decision to own, indicating
that homeownership becomes more likely with relative increases in household income.
Researchers have also linked the life cycle of a household with ownership, and empirical
results confirm that, even after controlling for other household characteristics, increases
in age and size of a household generally increase the likelihood of homeownership. Other
factors that appear to play an important role in determining household tenure status
include the relative costs of owning versus renting, race and ethnicity, and urban/rural
status.

The HNA Equation to Estimate Tenure Status

The equation used to estimate the empirical relationship between the HNA data
variables and tenure status relied on empirically supported hypotheses of why
households choose one form of tenure over the other. Each variable in the equation not
only had to conform to established evidence regarding home ownership, but also had to
be derivable from the list of HNA model variables. Using these two criteria, the following
tenure choice equation was specified:

Probability of Homeownership = flHousehold: Size, Type, Income)

The household size (four categories) and type (five categories) variables reflect the
hypothesis that the life cycle of a household affects tenure. As stated above, increases
in income have consistently been shown to influence the decision to own; in the HNA
tenure choice equation, household income is specified dichotomously as either above or
below the island-wide median household income. '

Estimation of the Tenure Choice Equation

After the variables used to explain ownership were chosen, the relationship between
those factors and tenure choice was estimated using the LOGIT methodology. LOGIT is
a type of multivariate regression technique that statistically measures the strength of the
relationship between a specified variable of interest and other variables believed to
explain the occurrence of this variable. It is often employed when the dependent variable
is a matter of quialitative choice and can be specified dichotomously.'® In this case, the
dependent variable is tenure choice and is specified as one (1) for owners and zero (0) for
renters. Once the relationship is estimated, one can use the coefficients to estimate the
probability of homeownership for a household with a given set of characteristics.

“Ideally income would enter the equation as a continuous variable. However, because the Houschold
Survey grouped income into discrete categories, this was not possible. Nonetheless, the resulis of the
estimation process provided estimates of tenure status consistent with historical patterns found on the
island.

15 A very good technical deseription of the LOGIT method is given in Robert Pindyck and D.L. Rubinfeld,
Economic Models and Economic Forecasts, McGraw-Hill Book Company, New York, 1981.



The data used to estimate this relationship came from the 1992 Household Survey.
These data were well suited for such an estimation process since they were the most

recent data available as well as easily manipulated to construct the HNA model variables
used as explanatory variables.

Allocating Tenure for All Incoming Households

After estimating the LOGIT equation and obtaining the log-odds coefficient for each
variable, the probability of ownership was computed for each variable using a logarithmic
transformation. Annex E reports the sets of coefficients for the equations. Combined,
the probabilities represent the total effect of the housing and household characteristics
on tenure choice. These probabilities, when applied to the same variables for the
additional households, provide an estimate of homeownership rates.



Section IV
FIVE-YEAR HOUSING NEEDS FORECASTS

This chapter reports on the HNA model's projections of housing needs on GUAM
through 1998. Three different economic growth scenarios--Moderate, Slow, and
Accelerated growth scenarios--were developed in order to assess the impacts of different
economic conditions on housing needs. Under each economic scenario, the HNA model
estimated the minimum levels of housing production necessary for the five-year
simulation period. Production included the construction of new units, as well as the
renovation of existing units. In addition to documenting production needs, this chapter
reports the numbers and characteristics of households who cannot afford the housing
that they need, and details additional annual expenditures that would be required (at a
minimum) to ensure all residents of GUAM have adequate and affordable housing in
1998.

'ALTERNATIVE FUTURE SCENARIOS FOR THE HNA MODEL

No forecast can anticipate the future with certainty. Although a forecast may have
sound assumptions regarding long-term economic trends, it will be inacecurate if an area
experiences unexpected events (such as typhoons of unusual severity). Therefore, when
developing estimates of future housing demand, alternative economic scenarios should
be developed so that planners can better anticipate and respond to housing needs as they
materialize.

In addition té improving planning capabilities, the "alternative futures” method shows
how sensitive housing needs are to economic events. In order to forecast a range of
economic conditions, the HNA model estimated three altermative future economic
scenarios: Moderate growth (based on continuation of estimated current conditions, i.e.,
a nominal economic growth rate of about 7.5 percent or some one fourth lower than the
boom period of the late 1980s and beginning of the 1990s); Accelerated growth (based on
a resumption of the rapid growth characterizing the beginning of the decade); and Slow
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growth (based on a 25 percent lower rate of growth of incomes and housing costs than
under the assumed Moderate scenario).'®

All Moderate scenario growth rates represent how the housing sector would appear
given moderate economic growth. However, since economic conditions may change over
a five-year period, the two additional scenarios provide analysts with estimations of
GUAM'’s housing need in the event of an economic slowdown as well as a resumption of
accelerated growth. During an economic downturn, income, house values, and rental
costs are affected; therefore, the model is implemented under different assumptions for
these key variables, while holding other simulation parameters constant such as
household growth rates, mortgage interest rates, housing adequacy change, and stock
loss rates. The Accelerated scenario was implemented under the same assumptions as
the other two scenarios, except the pace of growth for key simulation parameters was
based on the recent trends for income and housing costs.

Table 4.1 summarizes the key assumptions regarding growth rates of households,
household income, housing prices, and mortgage rates for each scenario. The HNA model
uses the best information available on historical trends in estimating the simulation
parameters. (The same parameters were used to scale the 1990 Census-suppilied data to
1993 levels.) The figure for the household growth rate is held constant across the three
economic scenarios since population and households were assumed invariant with -
changing economic conditions. Because income growth rates vary with changes in the
economy, different rates were used to estimate each scenario. Similarly, housing costs
(as reflected in rent or house value} vary with economic conditions. Therefore, the
Accelerated and Slow growth scenario rates were adjusted proportionately using current
trends as the benchmark. The mortgage interest rate, projected for 1998, was held
constant across all three scenarios, because it is in effect a composite of borrowers’ and
lenders’ expectations about the future.

Detailed information about the current characteristics of GUAM's housing sector and
income trends, obtained from a variety of sources, provides the basic simulation
parameters for the HNA model. These parameter estimates determine the outcome of the
simulation over a five-year time period. Because of uncertainty whether the current slow-
down in econonic growth is temporary, either presaging a more drastic downturn or a
return to the rapid growth of the recent past, two alternative scenarios were developed.

Annual household income growth rates were extrapolated from recent income data
found in various published sources. Household income on GUAM increased rapidly in
the recent past. Increased tourist traffic (100 percent increase from 1985 to 1990),
extensive growth in the construction industry as well as the service sector (which relies
on tourists), resulted in unprecedented increases in economic expansion for the island

18Farecasts of short-term econamic trends for Pacific rim economles are for moderate rates of real economic
growth of about 4 percent per year, with inflation anticipated in the 3.5 percent to 4.0 percent range. This
would imply a nominal income growth rate of some 7.5 percent, as projected in the HNA Moderate growth
scenario. See Lawrence Krause, Pacific Economic Outlock 1993-1994, U.S. Councll for Pacific Economic
Cooperation, 1993, Table 1, p. 51.
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as whole. Based on Census data, the average annual growth rate for household income
was 7 percent from 1979 to 1989, although all indicators of development show incomes
having increased markedly faster during the latter half of the decade. Data covering a
four-year period from 1985 to 1989 show average incomes growing on GUAM by 44
percent or 9.7 percent annually (22,265 dollars per household in 1985 versus 32,085
dollars per household in 1989). Therefore, a 10 percent nominal rate was the assumed
income growth rate simulation parameter for the Accelerated growth scenario,'” and a
5 percent nominal income growth rate was assumed for the Slow growth scenario, as
opposed to the assumed 7.5 percent growth rate under the Moderate growth scenario.

Table 4.1 -- Summary of HNA Scenarios

Accelerated Moderate Slow

Household 3.0% 3.0% 3.0%
Growth Rate
Nominal Income 10.0% 7.5% 5.0%
Growth Rate
Mortgage Rates 8.4% to 8.4% to 8.4% to

B8.26% 8.26% 8.26%
House Price 10.0% 7.5% 5.0%
Growth
Rental Price 12.0% 9.0% 6.0%
Growth _ _

The remaining simulation parameters were held constant across all three economic
scenarios. Annual household growth estimates were based on Population, Employment,
Income, and Housing Forecasts by Dueiias and Associates. Households were estimated
to have increased from their 1990 level of 31,418 to 36,658 in 1993, an approximate 3
percent annual growth rate.'® Based on projected population growth and housing

-

17 According to Census data, median rent in 1990 was 493 dollars, which when compared to the median
rent of 675 dollars found in the 1992 Household Survey, yields an annual growth rate of about 12 percent.
A housing study conducted by the Navy in 1992, Update: GUAM Housing Market Analysis, estimated an
average annual rate of growth of rental costs of 12 percent between 1992 and 1996 by looking at current rent
levels and projected nominal increases into the future. Similarly, median house prices increased from
130,500 dollars (1990 Census), to 180,000 dollars (1992 Household Survey), yielding an annual growth rate
of about 10 percent over the three-year period. Estimations of the change in historical house prices for the
1981 to 1992 period were also corroborated by Dueiias and Assoclates in A Descriptive Analysts of Land and
Home Sales Prices on Guam Between August 1991 and September 1992 as well as by the Navy study, which
estimated an annual Increase of 10 percent over the most recent three-year period. These estimates underlay
the 12 percent growth rate for rent levels and 10 percent growth rate for house prices assumed for the
Accelerated scenario.

18 All rates of growth were calculated using the exponential method (Annex D gives the formula for this
method). )
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construction trends during the early 1990s, a total of 42,104 households are projected
to reside on GUAM in 1998, regardless of the rate of economic growth. The same
household growth rate is assumed for all three economic scenarios.'” The annual
growth rate for this simulation parameter was computed using the difference in
household counts from 1993 to 1998 based on Duenas and Associates projections.

The mortgage interest rate was also held constant across all three economic
scenarios. It was derived from recent historical rates determined for U.S. financial
markets. During 1992, the yield rate on AAA-rated corporate bonds averaged 8.14
percent, or 0.26 less than the average rate on 30-year conventional mortgages. According
to the March 1993 issue of Blue Chip Indicators, the highest rated (AAA) corporate bonds
are forecast to carry a yield of 8.0 percent in March 1998. If the same spread between
corporate bonds and conventional mortgages exists five years from now, the expected
mortgage rate in 1998 will be 8.26 percent.®

Other simulation parameters include housing adequacy change, housing stock loss
rates, and housing unit value and rent for new housing units. Similar to the household
growth and mortgage interest rates, these parameters were also held constant across all
three economic scenarios since these rates and levels do not appreciably change from
year to year. Housing stock loss rates were reported in Population, Employment, Income,
and Housing Forecasts by Duefas and Associates and were derived from previously
documented loss rates and forecasts based on the age of the housing stock on GUAM.
The average loss over consecutive-year intervals was computed and used as the
‘sirnulation parameter for all three scenarios (0.63 percent annual rate).

Since the housing adequacy measure used for the base data was newly constructed,
consecutive year indicators of housing adequacy were not available. Therefore, the
housing adequacy change parameter was based on U.S. historical patterns and
extrapolated from American Housing Survey data (2.0 percent annual rate). The 1992
Household Survey data were also used to determine new (1993) house values and new
rent prices (by unit size). The Survey’s median value for house prices and rents in each
unit size category was increased by 20 percent. This adjustment factor was derived from
a recent study of new housing costs in relation to existing housing costs conducted by
Dueiias and Assbciates. The adjusted housing costs were used as simulation parameters
reflecting the cost for new housing in 1993.

'*Rates of migration, mobility, and household formation are all generally thought to be interrelated with
employment rates, housing construction levels, and other facets of economic activity. However, those
interrelationships are not readily disentangled nor estimated, particularly over relattvely brief time periods
or for relatively modest differences in economic conditions such as those in the three forecast scenarios. For
these and other reasons, it was determined that the most prudent approach would be to assume the same
average household growth rates for all forecast scenarios.

0 Interest rates on GUAM generally follow the rates set on the mainland since financial markets are
closely linked.
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RESULTS OF HOUSING NEEDS FORECASTS

Using the household growth rates, income growth rates, housing price inflation, and
mortgage interest rates described above, three sets of HNA model simulations were
produced to forecast housing needs for the three different economic scenarios. The
results of the simulations are presented in this section, beginning with a characterization
of the additional households that will be entering the housing market from 1993 to 1998
and estimates of the homeownership rates for those households. Next, the housing
production needed for the next five years is detailed, which includes not only
construction of new units but also renovation of existing units. Finally, levels of housing
affordability problems projected under all three scenarios are analyzed.

Additional Households in the Housing Market

Since all three future scenarios assume the same household growth rates, they yield
identical numbers and types of households being added to GUAM during the five-year
simulation period. Characteristics of these households are reported in Figures 4.2 and
4.3 and Tables 4.2 through 4.6. (See additional tables in Annex A.) The HNA model
estimates a net increase of 5,431 households in GUAM from 1993 to 1998. This estimate
includes households migrating to GUAM from elsewhere and new households being
formed from GUAM's existing population base, and subtracts out-migration and other
losses (deaths or absorption) of existing, base-year households. The distribution of net
additional households across regions reflects the same pattern as that for existing
‘households in 1993.

Since household growth rates were specified for the island as a whole, the HNA model
assumes that additional households will have the same household characteristics (except
for tenure), such as household type and size, as current households. For example, since
24 percent of all households in the Northern region are in the very low-income group in
1993, about 24 percent of the projected additional households in this region are likewise
expected to have very low incomes.?!

Ownership Rates for Additional Households

Table 4.3 displays ownership rates for existing households in 1993 and the projected
ownership rates for additional households in 1998 under the three different economic
scenarios. Ownership rates for additional households vary according to economic
scenario. In the Moderate and Slow growth scenarios, 43 percent of the households
added from 1993 to 1998 are projected to be owners, compared with 45 percent under
the Accelerated scenario. Under all three scenarios, the proportion of additional
households projected to be owners is slightly smaller in the Central region than in the
North or South, in sharp contrast with the current disproportionately high
homeownership rate in the Central region.

21 1t 1s perhaps unrealistic to assume that households entering the market will exhibit the same income
distribution as existing households. Nonetheless, it would be difficult to model income changes accurately
and, in any case, the error from making such an assumption is likely to be insignificant given the relatively
short time period of the projections and the relatively small number of additional households.
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Figure 4.2

Estimated Homeownership Rates for Households by Region
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Figure 4.3

Estimated Homeownership Rates by Type and Region
Base Line Scenario (as a percent)
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Tables 4.4 through 4.6 compare the estimated ownership rates in 1993 and 1998 for
the Moderate scenario by household type, income class and region. Under this scenario,
ownership rates among the elderly and 45-61 age group, regardless of income class,
decrease by 5 percentage points between 1993 and 1998 regardless which region they
are located in. In each region, very low-income households in the 45-61 age group would
experience a 6 percentage point decline in ownership between 1993 and 1998. By
contrast, households in the age 15-44 without children group would have consistently
higher rates of ownership. Overall, this group's ownership would increased by 5
percentage points over the five-year period. Ownership rates, particularly for the very
low-income class, across all household types are forecast to decrease from 1993 to 1998.

Ownership rates under alternative future scenarios do not vary greatly under
assumed different economic conditions. This is primarily because housing cost inflation
keeps pace with income growth under the different assumptions for the three scenarios
and because the number of households entering the market over the five-year simulation
period are small in relation to the existing household base. (See supplementary tables
in Annex A.)

Housing Production Needs

Figure 4.4 (Table 4.7) reports the minimum number of new and renovated uniis
needed to meet the housing needs of all households on GUAM over the next five years.
Since the estimated need for new units is driven by the number of households entering
the housing market (relative to the size of the existing stock), the total number of new
units and renovations is the same for all three future scenarios. Tables 4.8 through 4.10
show production needs by region. The model forecasts need for new units in all three
regions, reflecting the fact that the existing, vacant housing stock is not sufficient (in
principle) to accommodate the projected net increase in households (of varied sizes) either
for separate regions or for the island as a whole. It is important to reiterate at this point
that the Housing Needs Assessment methodology forecasts the minimum levels of new
construction and rehabilitation that would be required to meet housing needs, assuming
an efficient allocation of households to units. Therefore, these results should be
interpreted as-lower-bound estimates, and indicators of the relative need for housing
production and rehabilitation activity by region. The results should also prompt further
analysis of the housing supply responses likely to occur if existing policies and programs
are continued as weli as changes in those policies and programs which would achieve
more optimal supply responses.

Given the conservative assumptions of the HNA methodology, 7,766 existing units
need to be rehabilitated, and a minimum of 3,429 additional units need to be built in
order to house all of GUAM's households adequately by the end of 1998. No converted
units (i.e., enlarged units) were required by the model to house households adequately,
which indicates that the existing stock has a sufficient supply of larger units to
accommodate the households that need them. The Northern region is projected to need
the most rehabilitated units {4,018 units), along with the most new construction (1,371
units). Figure 4.5 displays housing rehabilitation needs by region.
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Figure 4.4

Housing Production Needed by Tenure and Income Class
1993-1998 Moderate Growth Estimates
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Figure 4.5({a)

Housing Production Needed by Tenure and Income Class, 1993-1998
Nonharn Aeglon - Slow Qrowth Scenario

Income Class )
VerylLow
Low
Tenure
Modarata M Ronters
£ owners
High
Vary High

1000 800 600 400 200 O 200 400 60O BOO 10001200
# of Naw Unils # of Renaovatad Units

Figure 4.5(b)
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Although the total level of housing production is the same for all three future
scenarios, the numbers of different types of units needed vary slightly because of the
differing tenure patterns and minor variations in the assignment of housing solutions.
In all scenarios, the HNA model projects that most of the demand for housing production
will be for rental units. Table 4.7 shows that over 4,500 renovations, or roughly 62
percent of all renovations, would be needed to house renters; the remaining 38 percent
of renovated units would be designated for owners. Tenure choice is partly deduced from
household income, based on the assumption that higher-income households who can
afford to buy homes will become owners (see discussion of tenure choice in Chapter III).

Affordability Problems

The HNA model solves housing problems of unit inadequacy and crowding by
reassigning all households with such problems to existing vacant, renovated, or new
units of appropriate size. However, some households will not be able to afford the
housing solution to which they have been assigned by the model. Furthermore, the
model does not reassign households that had an excessive cost burden in the base-year.
Therefore, at the end of the simulation period, households that have an excessive cost
burden will remain.

This section discusses the affordability problems of households at the end of the
simulation period -- that is, the number of households (both existing and new) that have
an excessive cost burden and the gap between what those households can afford to pay
‘and what they need to pay to purchase suitable housing. (The definition of affordability
was given in Chapter IIl.} Renters who are paying more than 30 percent of their income
and owners who are paying more than 40 percent of their income on housing costs are
considered to have excessive cost burdens. It should be recalled that the HNA model
attempts to allocate housing units to households in an efficient manner. For example,
poorer households are given first opportunity to take lower cost units. As a result, the
affordability problems reported by the HNA model are most likely conservative estimates.

For each economic scenario, Tables 4.11 through 4.16 and Figure 4.6 report the
projected number of households in unaffordable housing units in 1998, broken down by
income group, fénure, and region. In addition, the tables give the total annual deficiency
gap for households (in millions of 1998 dollars).

Table 4.11 reports the numbers of households that are projected to have an
affordability problem in 1998 under the Moderate growth scenario. The total number of
households projected to be unable to afford their housing under this scenario is 13,842.
The Northern region has the largest share of these households (7,310 or 53 percent),
which reflects the larger population in the North. In fact, the distribution of households

in unaffordable housing almost exactly mirrors the distribution of households among the
three regions, indicating that households in one region are no more likely to have
affordability problems than those in the other two regions.

The deficiency gap for the Moderate growth scenario is presented in Table 4.12. As
was explained previously, the deficiency gap is the difference between what households
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Figure 4.6

Households Living in Unaffordable Housing by Tenure and Income
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need to pay and what they can afford to pay to be housed adequately. Under the
Accelerated growth scenario, the total deficiency gap for the year 1998 is projected to be
78.7 million dollars, or about 5,685 dollars for each household with an affordability
problem. Again, the largest total gap is in the Northern region (41.5 million dollars).
Households in the Central region have the largest average household gap (5,966 dollars),
followed by those in the Northern and Southern regions (5,677 and 4,951 dollars,
respectively). Figures 4.7 and 4.8 displays these estimates graphically.

Tables 4.11 and 4.12 also separate the affordability information by tenure status.
Most of the households with affordability problems (71 percent] are renters, and most of
the deficiency gap (68 percent) is likewise attributable to these households. However,
while owners are more likely to be able to afford their housing than are renters, those
owners who have an affordability problem have a larger deficiency gap than do renters.
Under the Moderate growth scenario the average projected gap per household in 1998 is
8,270 dollars for owners but only 4,646 dollars for renters. This pattern holds for all -
threeregions. Since there are disproportionately more owners than renters in the Central
region, the average household gap for the region is weighted more towards the higher gap
for owners.

In contrast to the Moderate growth scenario, the Accelerated growth scenario
assumes that economic growth rates will be higher during the 1993-1998 period than
they are currently, resuming the rapid growth rates experienced at the beginning of the
decade. Consequently, it projects both higher income growth and higher housing price
inflation than are assumed for the Moderate growth scenario, resulting in 0.6 percent
‘more households (13,919 vs. 13,842) having affordability problems. While the number
of households with affordability problems increases slightly under the Accelerated
economic growth scenario, the deficiency gap is increased by 16 percent. This can be
explained by the fact that, although increasing more slowly than in the Accelerated
scenario, the rate of income growth is closer to the rate of housing cost inflation under
the Moderate scenario. While this difference is not enough to affect significantly the
incidence of affordability problems, it substantially increases the size of the deficiency gap
for those households that have a cost burden in the Accelerated growth scenario.

Households*in the very high-income categories are generally worse off in the
Accelerated growth scenario than in the Moderate growth scenario, the number of
households with a cost burden more than doubling in this income category across growth
scenarios. The magnitude of the deficiency gap also increases by 17 percent for high-
income households and by 42 percent for the very high-income households. Most of
these decreases are for owners, who benefit from the reduced housing inflation, and
relatively few households incur excessive housing costs in these income categories.

Annex A tables group households with an excessive cost burden by household type,
size, and region. Since most of the affordability problems are explained by income level
and tenure choice, these tables follow the general patterns discussed above.

As described in the beginning of this chapter, the three economic scenarios depict

different possible economic futures for GUAM. The Moderate growth scenario is based
on the estimated current growth rates for income and housing costs which are
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substantially lower than during the halcyon years of the late 1980s and beginning of the
1990s. However, the affordability situation forecast for 1998 is more severe than is
estimated to exist in 1993. Table 4.14 shows the difference between the deficiency gap
in 1993 and the gap in 1998 under the Moderate growth scenario by household type and
income group. The magnitude of differences are, on average, on the order of a factor of
3.8, with substantial increases in the gap over the five-year period. Under this scenario,
approximately 33 percent of the households in GUAM would have unaffordable housing
in 1998, with a total deficiency gap of approximately 91 million dollars. In 1993, 22
percent of all households had an affordability problem, with a total gap of 25 million
dollars. The increase in the gap from 1993 to 1998 is due to two factors: 1) the gap is
measured in nominal dollars and not in constant dollars, so the effect of inflation in not
included, and 2) the gap in 1998 includes the additional cost of solving all housing
problems by 1998. The actual deficiency gap would be lower, for instance, if households
continue to live in overcrowded or physically inadequate units.

As was the case in the base-year, most of the households with affordability problems
(74 percent) are in the two lower-income groups, and renters are more than twice as
likely as owners to have an affordability problem. In addition, the Accelerated scenario
shows that the number of owners with a cost burden will increase by 1998 (from 967 to
4,035 households). This is a result of applying higher "entry costs" to owners assigned
to a unit, and can be thought of as the incremental cost of upgrading existing households
from inadequate or overcrowded units, or purchasing units for new owners entering the
market.

Summary

This chapter presented the results of HNA model simulation runs for three different
scenarios that represent possible economic futures for GUAM, with principal focus on the
scenario adjudged most likely to occur, Moderate economic growth during the 1993-1998
period. The model projects that the number of households on the island will increase by
5,431 for a net annual growth of about 2.8 percent from 1993 to 1998.

The HNA model also estimates the minimum level of housing production that would
be needed to “décornmodate both the new entrants to the housing market and the
degradation and attrition of the housing stock. The model calculates that meeting the
needs of all households would require renovation of at least 7,766 existing units and
construction of at least 3,429 new units. Most of the renovations and new construction
are needed in the Northern region, since half of all GUAM residences are in the North.
Further, approximately 64 percent of the estimated new construction need is composed
of 4 or more bedroom units and approximately 20 percent is composed of efficiencies and
one-bedroom units.

The assumptions about income growth and housing inflation in the three future
scenarios have different effects on the level of affordability problems at the end of the
simulation period. If current income and housing costs trends continue, under the
Moderate growth scenario approximately 33 percent of the households on GUAM will not
be able to afford the housing that they need, and the total gap between what they can
afford to pay and the costs of the housing they require would be approximately 79 million
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dollars.? In contrast, the faster income growth and higher housing inflation rates
under the Accelerated growth scenario would produce a projected housing deficiency gap
of some $91 million, while the Slow growth scenario would produce a projected housing
deficiency gap of about $68 million. Low- and very low-income renters generally fare
much worse under the all three scenarios, while the moderate-and higher-income
households are more insulated from affordability problems due to the decrease in
housing inflation.

% 1t should be remembered that cost projections are based on historical trends, Le., what is likely to occur
in the absence of successful implementation of cost-reducing or supply-enhancing programs.
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Section V
CAPACITY TO MEET GUAM'S HOUSING NEEDS

Chapter IV presented estimates of housing needs for the Territory of Guam over the
1993 to 1998 period. To ensure that all residents of Guam are adequately housed by
1998, will require the average annual construction of at least 686 new units and the
annual rehabilitation or renovation of approximately 1,553 units. Although the majority
of GUAM's households will be able to afford the cost of the needed housing, an estimated
one third will not be able to afford the needed housing. To bridge the gap between what
those households can afford and the cost of the needed housing solutions would require
additional outlays ranging from $68 million to $91 million annually, depending upon
assumed economic conditions, demographic trends, and so forth.

_ Although much of the housing deficiency gap will be met by private sector housing
expenditures, ongoing government programs are likely to play important roles in helping
meet needs of particularly overburdened households, on the one hand, and by facilitating
the private sector's accommodation of unmet housing needs, on the other. This chapter
provides estimates of current levels of public sector spending in GUAM to determine the
extent to which resources are already available to bridge segments of the housing
deficiency gap, and likely to be available in the foreseeable future as well. Before
examining the nature and magnitude of available and needed public sector resources, the
chapter provides estimates of recent housing production levels in GUAM to determine
whether sufficient production capacity is likely to be available to meet the housing needs
of all GUAM residents during the forecast period.

HOUSING CONSTRUCTION AND REHABILITATION IN GUAM

The HNA model provides estimates of the housing production levels necessary to
adequately house all residents of GUAM by 1998. Itis estimated that a minimum of 686
additional new units and 1,553 rehabilitated units will be needed annually to ensure that
no households (including new immigrants} are living in inadequate or overcrowded units.
At issue is the capacity of GUAM's housing production sector to meet the projected need.

By almost any criterion, GUAM'’s housing supply has been highly responsive to the
dramatic increases in housing demand in recent years, thereby indicating that ample
capacity is likely to meet the identified needs, both currently and over the foreseeable
future. The total number of housing units reported by the Census increased from 28,249
units in 1980 to 35,223 units, an annual increase of nearly 700 units over the ten-year
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period. Available evidence indicates that housing production has remained high into the
1990s. From May 1990 through August 1992, GUAM's Department of Public Works
issueq}3 an average of 140 occupancy permits per month, a yearly average of 1,680
units.

It would therefore appear that, even in the current Moderate growth economy,
aggregate housing production on GUAM is keeping pace with aggregate demand. Indeed,
production may have been exceeding demand over the recent past, thereby indicating
that GUAM's housing sector is likely to have ample capacity for meeting the estimated
housing needs in the aggregate over the foreseeable future.

Less clear is the capacity of GUAM's housing sector to produce the needed units in
the optimal size, type, and locations. According to Census statistics, the percentage of
housing units constructed in the Northern region of GUAM during the 1980s was
disproportionately large relative to the region’s population growth. In contrast,
percentages of total units constructed in the Central and Southern regions were
somewhat lower than the percentages of population growth in those regions. There is
also some reason to believe that production may have been disproportionately skewed
toward units demanded by higher-income households, with substantially higher vacancy
rates for such housing thought to evidence an inappropriate mix of production.

According to the Household Survey, some $24 million in renovation and rehabilitation
is estimated to occur annually on GUAM, an estimate thought to be conservative. First,
the total includes reported outlays only for additions, roof replacements, additions,
kitchen or bathroom renovations, installation of storm windows/doors, insulation, and
central air. Not included are the "other repairs or improvements" undertaken over the
preceding two years and costing more than $500; such outlays were reported by
appraximately 12 percent of the respondents and would therefore total at least an
additional $1 mill. annually. Second, reported outlays for each renovation or
rehabllitation item are median estimates which are considerably less than mean
estimates because of several extreme high values. Third, sweat equity contributions are
excluded from the cost estimates, and in over half of all reported renovations and
rehabilitations respondents said that most of the work was performed by members of the
household. -~~~

In sum, GUAM's housing production sector would seem to have ample capacity to
meet the projected housing needs over the next five years, although there is less
assurance that the mix of housing produced will be optimal. Therefore, if actual levels

*The proportion of housing units in the Household Survey which were built during the 1990-1992 period
would imply an average of 854 units being constructed annually.

24 Over one third (38 percent) of those responding to the question said that their homes were currently
In need of repairs. Nearly one in five (19.6 percent) estimated their needed renovations or repairs at more
than $500. Again assuming the sampled households are representative of Guam's households generally, this
would indicate that at least $3.6 million in renovations and repairs is needed now.
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of housing production and rehabilitation fall short of projected needs, the cause is likely
to be due to insufficient effective demand rather than to inadequately responsive supply.

PUBLIC SECTOR HOUSING EXPENDITURES

Federal, Territorial, and local governments all provide resources to the housing sector
in a variety of forms: provision of financial and physical housing infrastructure; grants
and loans for housing, acquisition, construction and rehabilitation; subsidies to operating
and maintaining rental housing projects; and payments to supplement the rents that
households can afford to pay private landlords. This section identifies existing forms of
government assistance to GUAM's housing sector, and provides order-of-magnitude
estimates of that assistance. Ongoing flows of public resources into GUAM’s housing
sector are then compared with the housing deficiency gap estimated by the HNA model.

Spending estimates presented here ought to be viewed with caution, for several
reasons: First, benefits and costs of government housing programs are often difficult to
estimate and to aggregate, e.g., because they include below-market interest rates and
loan guarantees as well as direct grants. Second, statistics are not available on a
program-by-program basis for comparable time periods. Third, housing assistance
programs are intermingled, both by administering agencies and for recipient households,
thereby introducing the potential for a double-counting bias, among others. Therefore,
levels of public sector assistance to GUAM's housing sector which are reported here
ought to be viewed as instructive rather than as definitive.

GUAM received $35,054,689 in Community Development Block Grant (CDBG)
program funds during the 1975-1990 period, an annual average of $2,306,692. Some
93.5 percent of those funds ($32,735,389) was used for the Asan Community
Development project. The CDBG allocation totalled $2,845,000 for 1991 and $2,723,000
for 1992, with the same amount allocated for 1993. Approximately 40 percent of the
CDBG funding for 1991 through 1993 is also earmarked for the Asan project.”® Other
HUD programs provide housing assistance to GUAM totaling an estimated $15 million
annually, exclusive of post-typhoon emergency funding under the HOME program or
other one-time girants. Therefore, total annual housing assistance from HUD to Guam
is estimated to total approximately $18 million.

The Farmers Home Administration (FmmHA) made 32 home loans on GUAM in 1992
totaling $2.6 million. About the same level of activity is projected for 1993.%° (A total

25The U.S. Department of Housing and Urban Development has made a determination that CDBG funds
may now only be used for public improvements and facilities because the project no longer meets the 51 percent
low/moderate income benefit requirement.

25The Farmers Home Administration also operates a grants program, which may benefit some households
on Guam. However, because the nationwide program is small, any funds flowing to Guam are likely to be
negligible.
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of 1,093 FmHA loans are currently outstanding on GUAM number and have a combined
value of $38 mill.)

Government of Guam resources are currently provided in support of housing,
particularly by GHC and GHURA. GHC currently administers three active programs--the
regular loan program, the home improvement loan program, and the six percent loan
program. During FY 1992, GHC provided financial assistance to 81 families to either
build or purchase homes totaling $7,555,550 and another $163,000 for five home
improvement loans. GHC borrowed $13.2 million from the Government of Guam over the
last three years for relending under its six percent loan program. Indeterminate are the
values of GHC's below-market rent subsidies and the funds either appropriated or
scheduled to be borrowed in the near future for the CAHAT program, GHC’s mortgage
insurance program, Lada Estates, Pagat Community Master Plan, and other such
planned projects.

Combined, identified public expenditures for housing on GUAM appear to total some
$28 million, or over one third of the annual housing deficiency gap estimated for 1998.
This means that an additional $50 million would be required annually to bridge the gap
between what GUAM households can afford to pay for needed housing and what such
housing will cost if government support is continued at current levels. But, again,
estimates must be interpreted with caution; for example, government program assistance
may not necessarily be targeted to households with housing problems, and they may not
address housing needs with the lowest cost solution.

But dwarfing the effects of assumed efficient targeting of government housing
assistance are the effects are assumptions regarding possible supply responses to the
HNA model's forecast needs. First, the model implicitly assumes that much of the
estimated crowding problem can be solved by reallocating currently "underutilized" units
to families needing larger units than they currently occupy. Second, the model implicitly
assumes that currently substandard units can be efficiently rehabilitated to meet
projected unmet needs for adequate housing. Third, the model assumes historic cost
trends continue, i.e., making no allowances for possible cost-reducing, technology
enhancing, or other effective supply-facilitating programs.?”

Further analysis will be needed to determine the extent to which the model's assumed
reallocations and rehabilitations as well as cost reductions can and ought to be achieved.
Based upon those determinations, the estimated additional units needed to be
constructed can be adjusted upward (or downward).

In the absence of more detailed and systematically obtained information regarding
housing expenditure levels by government agencies, including their subsidy amounts and
beneficiaries, we are able to say with confidence only that public funds are already

#'The effects of cost-reducing programs on housing needs forecasts can be readily simulated by the model.
For example, using a provisional version of the HNA model, the effects on the housing deficlency gap were
simulated from an assumed 15 percent reduction in housing costs spread over the 1993-1998 period. The
result was an estimated 50 percent reduction in the size of that gap.
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flowing into GUAM's housing sector in sizeable amounts. Given budget exigencies, it is
particularly important that ongoing programs be given careful scrutiny, with an eye to
ensuring they are targeted appropriately, leverage maximum private sector funds, and
have minimal adverse impact on private sector activity.
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ANNEX A

SUPPLEMENTARY TABLES BY REGION AND ECONOMIC SCENARIO



Table 2.1

Households by Tenure and Income Class
GUAM Total

1993 Estimates

| Number of Hhs | Percent
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very low inc | 5,159 | 26.1%
low inc | 4,594 | 23.2%
moderate inc | 4,629 | 23.4%
high | 1,917 | 9.7%
very high | 3,497 | 17.7%
I o
very low inc | 2,165 | 12.8%
low inc | X
moderate inc | 3,705 | 22.0%
high | 2,348 | 13.9%
very high | 6,255 | 37.1%
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low inc |
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Table 2.2
Households by Type and Income Class

GUAM Total

1993 Estimates

I

I

I
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| Wi{Age B2+ i * kG I 14

| very low inc 1:155 | 26 7%
| lowinc 707 | 16.3%
| moderate inc 895 | 20.7%
| high 445 | 10.3%
|

I

very low inc
| lowinc
moderate inc

ery Iow |nc i 2109| s
low inc | 2,570 | 21.8%

moderate inc | 3,017 | 25.6%
high | 1,422 | 12.1%
very high | 2,652 | 22.5%
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very Iow inc | 1,121 | 17.6%
low inc [ 1,104 | 17.3%
moderate inc | 1,502 | 23.6%
high . | 797 | 12.5%
very high | 1,849 | 29.0%

arylow inc
low inc
moderate inc

very low inc | 7,324 | 20.0%

low inc | 6,980 | 19.0%

moderate inc | 8,335 | 22.7%

high | 4,265 | 11.6%

very high | 9,753 = 26.6%
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Table 2.3
Household Size by Income Class

GUAM Total

1993 Estimates
| |
I I
| I
5 I
: neReme % |
ery low inc | 8% |
low inc | 1,839 | 17.2% |
moderate inc | 2,202 | 20.7% |
| 1,099 | 10.2% |
| 27.8% |
very low inc | 2,584 | 18.3% |
low inc | 2,832 | 20.2% |
moderate inc | 3,313 | 23.6% |
| I
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1,454 | 18.1% |
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moderate inc | 1,935 | 24.1%
. l :
I
verylowine | 755 | 19.4% |
low inc | 738 | 18.7%
moderate inc | 885 | 22.6%
high - | | 513 | 13.6% |
very high | 1,015 | 26.1% |
el 658 | 10
very low inc ! 7,324 | 20.0% |
low inc | 6,980 | 19.0% |
moderate inc | 8,335 | 22.7% |
high | 4,265 | 11.6% |
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Table 2.4

Household Size by Tenure
GUAM Total

1993 Estimates

|

| Percent
| of Group
|

wrers . 460%]|

Ow 8601 46

1-2 persons 349 | 19.6% |
3-4 persons 5,802 | 35.4% |
5-6 persons 4815 | 28.9% |

7+ persons

2,894 | 17.3% |
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1-2 persons | 7,280 | 36.7% |

3-4 persons | 8,296 | 41.9% |

5-6 persons | 3,211 | 16.1% |

7+ persons | 1,011 | 5.1% |
l

| 28.8% |
3-4 persons | 14,098 | 38.5% |
5-6 persons | 8,026 | 21.9% |
7+ persons | 3,905 | 10.7% |
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Table 2.5

Households by Reglon
GUAM Total

1993 Estimates
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Table 2.6

Households by Reglon and Tenure
Guam Total .

1993 Estimates

l
| % Hhs in Region by:
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| Renters | Owners
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Table 2.7

Households by Income and Reglon
GUAM Total

1993 Estimates




Table 2.8

Household Size by Reglon
GUAM Total

1993 Estimates

I I I I
| | [ Percent |
| REGION | Number of Hhs | of Group |
I | I |
- | I
lﬁgg ni-Noth : % |
| 1-2 persons

| 3-4 persons

| 5-6 persons

| 7+ persons

I

lﬁeglonf = Central 830%
| 1-2 persons | 3,819 | 29.4% |
| 3-4 persons | 4,772 | 36.9% |
| 5-6 persons | 2,801 | 21.5% |
| 7+ persons | 1,515 | 11.5% |
| | -

| Begian 2 - Sou o/8 251 5.0%"
| 1-2 persons | 1,325 | 23 5% |
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Table 2.9

Households In Inadequate Housing Units by Tenure and income
GUAM Total
1993 Estimates

l |

| Number of Hhs | Group's Share | Incidence of
| with Problem | of ProbHhs | Prob for Grp
| |
I

| 22.9% |

low inc i 755 | 33.9% |
moderate inc | 720 | 32.3% |
high | 72 | 3.2% |
very high | 170 | 7.6% |
I
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Owrherss 465% 1
very low inc | 173 | 8.2% |
low inc | 460 | 21.9% |
moderate inc | 735 | 35.1% | 19.9%
I 7% |
I 9% |
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B |
moderateinc | 1,457 | 33.7% | 17.5%
high | 254 | '5.9% | 5.9%
very high | 714 | 16.5% | 7.3%
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Table 2.10

Inadequate Housling Units by Region
GUAM Total

1993 Estimates
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| Number of Hhs | % of Problem | Incidence of
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Table 2.11

Households in Inadequate Housing Units by Type and Region
GUAM Total

1993 Estimates

|

| | I
| Inadequate | Group’s Share | Incidence of |
| Housing Units | of Prob Hhs | Prob for Grp |
I I |

I

Elderly (Age 62+) | 375 | 16.1% | 17.9%
Age 45-61 | 725 | 31.2% | 15.1%
Age 30-44 wkids | 717 | 30.8% | 12.5%
Age 15-44 w/o kids | 227 | 9.8% | 6.6%
Age 15-29 wikids | 188 | 8.1% | 8.3%
I I
Elderly (Age 62+) | 278 | 18.0% | 17.3%
Age 45-61 | 480 | 31.1% | 13.3%
Age 30-44 w/kids | 502 | 32.6% | 12.5%
Age 15-44 w/o kids | 155 | 10.1% | 71%
Age 15-29 w/kids | 126 | 8.2% | 8.3%

—_———-.———_-———_—_—_————_-...—..——__.._—_——_——_.___.—.

Reglon8-Gouth.  I| = 7 54 1810% | 9.6%
Elderly (Age 62+) | 81 | 14.8% | 12.4%
Age 45-61 | 160 | 29.2% | 12.1%
Age 30-44 w/kids | 230 | 42.0% | 10.8%
Age 15-44 w/o kids | 29 | 5.3% | 3.8%
Age 15-29 w/kids | 45 | 8.2% | 5.6%
|
ElderIy (Age 62+) | 735 | 17.0% | 16.9%
Age 45-61 | 1,366 | 31.6% | 14.1%
Age 30-44 wkids | 1,449 | 33.5% | 12.2%
Age 15-44 w/o kids | 412 | 9.5% | 6.5%
Age 15-29 w/kids | 360 | 8.3% | 7.7%
: | I I




Table 2.12

Housing Inadequacy by Household Size and Region
GUAM Total

1993 Estimates

|
|REGION

|
Number of Hhs | Incidence

| 1-2 Persons | 477 | 8.7%
| 3-4 Persons | 720 | 9.9% |
| 5-6 Persons | 529 | 13.7% |
| 7+ Persons | 514 | 29.1% |
| |

|

| 1-2 Persons

| 3-4 Persons 8.9% |
| 5-6 Persons 12.5% |
I 7+ Persons 28.3% |
|
IEM jon3-South 1 8.6%! |
| 1-2 Persons | 4.7% |
| 3-4 Persons | 7.1% |
| 5-6 Persons | 10.4% |
| 7+ Persons | 25.6% |
] |
| Bl 8%
I 1-2 Persons 8.2% |
i 3-4 Persons 9.1% |
| 5-6 Persons 12.7% |

| 7+ Persons
|

28.2% |
|




Table 2.13

Crowded Housing Units by Reglon
GUAM Total

1993 Estimates

Crowded
Households

—— — —

| |
% of Problem | Incidence of |
Hhsin GUAM | Problem |
I |

ey
m
(0]
o)
Z

I [ I
Total I 5,123 | 100.0% | 13.9% |
l I I |




Table 2.14

Crowded Housing Units by Tenure and Region

GUAM Total
1993 Estimates

I
I
|REGION
i

Crowded

Incidence
of Problem

|

| Region 1 - North
| Owners

| Renters

|Region 2 Central

| Owners
| Renters
|

| Owners
| Renters
| ;

e
| Renters
!

|Region8-South = 1

— R omm em—. . m— e —

¥

|
|
Households |
|
|

2,941

1,090 |
1,294 |
i

1,941 |

1043 |
898 |

|
= i

467 |
331 |
|

2,600 |
2,523 |
|

434%]1
13.9% |
12.4% |

|
15.0% |
15.4% |
14.6% |

|
o 143%

20.1% |
10.1% |

12.7% |
|




Table 2.15

Crowded Households by Type and income Class
GUAM Total

1993 Estimates

very low inc |
low inc |
moderate inc |
high |
very high |

I

very low i mc I
low inc !
moderate inc |
i I
I

I

I

I

I

|E

I

|

I

I

I

I

I

|

I

I

I

I

|

| very Iow inc |

| lowinc |

| moderate inc | 587 | 19.6%
| high |

| very high |

l
|
I
I
|
I
I
|
|
I
l
|
|
I
I
I
l
I
I
I
|
I

very Iow mc

|
low ine i
moderate inc |
- high- I
very high |

[}
very low inc

| 388 | 23.0%
low inc [ 197 | 14.5%
moderate inc ! 166 | 16.9%
high | 33 | 10.8%
very high | 28 | 9.8%
moderate inc | 1,278 | 24.9%
high | 554 | 10.8%
very high | 749 | 14.6%

I I




Table 2.16
Housing Deficiency by Tenure and iIncome
GUAM Total

1993 Estimate

| | I |
| | HHids | Incidence |
| | w/Cost Burden | |
I I
| |
| 1% |
| 28.0% |
| 21.0% |
| 15.6% |
[ 1.4% |
| | 931 | 42.8% |
| lowinc | 36 | 1.5% |
| moderate inc | 0l 0.0% |
| high | 01 0.0% |
1 very high | | 0.0% |
| I | |
|ete 79451 216% |
| very low inc 5,349 | 72.6% |
| lowinc | 1,321 | 19.0% |
1 moderate inc | 974 | 11.7% |
| high I 301 | 7.0% |
| very high [ 50 | 0.5% |
I |




Table 2.17

Housing Affordabllity by Household Size and Income Class
GUAM Total
1993 Estimates

Number of Hhs
w/Cost Burden

|

low inc |
moderate inc | 639 |

I

|

I

I

I

|

|3 .
| very lowinc
I

I

|

I

I

I

‘ ﬁr'ﬁ?..‘o.:.i e R
very low inc |
low inc |
moderate inc | 2
high |
very high |

|

very low inc ! 8
low inc i 1
moderate inc | 59
| 5
| 0

rsons

very low inc | 153 |
low in¢c | 5 |
moderate inc l 3|
high - | 0|
very high | 0 I
very low in¢ | 5,325 | 73.0%
low inc | 1,322 |
moderate inc | 973 |
high | 300 |
very high ! 50 |l 0.5%
I




Table 2.18 -
Households with Excessive Cost Burden by Region

GUAM Total

1993 Estimates

I I I I I
| | Number of Hhs | % of Problem | Incidence |
| REGION | with Problem | Hhsin GUAM | |
I I | I I
L | I =
' ] ¢
|

| F

I

| I

| i

I I | I I




Table 2.19

Household Deficiency Gap by Tenure, Income and Region
GUAM Total

1993 Estimates

| North | Central I South | All I
| Affordability Gap | Affordability Gap | Affordability Gap | Affordability Gap |
H (000 %) | (000 $) | {000 $) | (000 $) :
1 | |
| ]

— e — — —

|
Renters. D8 sl e
| very low inc | 1,168 | 15,931 |
| low inc | 3,166 | 1,574 | 181 | 4,921 |
| moderate inc ] 1,708 | 863 | 124 | 2,695 |
I high I 3331 217 | 43 | 593 |
| very high | 18 | 43 | 81 69 |
I | | i | |
1Wh 2|

| very
| lowinc
| moderats inc

I
| low inc | 3,179 | 1,594 | 181 | 4,954 |
| moderate inc | 1,708 | 863 | 124 | 2,695 |
| high [ 333 | 217 | 43 | 593 |
| very high | 18 | 43 | 8 69 |
l

|




Table 2.20

Vacant Units by Unitsize and Region
Guam Total

1993 Estimates

3 BR 4+ BR

I |
|REGION I EfMBR | 2BR

| |

| I

37.8% |

21.1% |  38.6% |

1481
38 3% |

g ﬁm S e e e Sl = -' L S .Jz, O ik *sa.;&&%}«-.. e ;
| Percent | 17 1% I 40.4% | 34, 9% i r 5% I
| I . I I I I

-



Table 2.21

Vacant Housing Units by Housing Adequacy and Region
GUAM Total

1993 Estimates

Number of

| |
I |
REGION | Inadequate Units |
I |
I I




Table 4.2
Additional Households by Region
GUAM Total

1993-1998 Estimates

I | I I
| ‘ | Numberof | Percentof |
| | AdditionalHhs | AddlHhs |
I | I I
. ol
I =
- l
| Re %. |
- i
[ "
l 15 49, |
I l




Table 4.3

Estimated Homeownership Rates

Existing and Additional Households by Reglon
GUAM Total

1993-1998 Estimates

Additional Howseholds (1993 - 1998)

Existing Hhs

(1993) Growth

I I
Accelerated | Moderate |
| Growth I
I I

Slow
Growth




Table 4.4

Estimated Ownership Rates by Type and Income Class, 1993 - 1998
Northern Region - Accelerated Growth Scenario

| I I
| Existing Hhs | All Households |
| 1993 | 1998 |
| | |
| Eldery (Age 623 %! |
| very lowinc |
| lowinc |
| moderate inc 68% |
| high 73% |
I I
l, -
| Age % |
| very | I
| lowinc | 51% |
| moderate inc | 57% |
| high | 60% |
| very high | 62% |
I |

o b, e S, e e

;

very |

low inc | 38%
moderate inc | 44%
high | 52%
very high | 61%

2SR etk 0 (02 2 ..," 4 : ‘ ﬁ
very low in | 12% | 16%
low inc | 10% | 19%
moderate inc ] 13% | 22%
| I
I
I |
low inc | 14% | 15%
moderate inc | 22% | 21%
high I |
very high |

— ————— —— — — —— —— — ——— — ——— ————— —— —

very low inc | |

low inc | |

moderate inc | 42% | 43%

high l 49% | 50%

very high | 57% | 56%
I I




Table 4.5

Estimated Ownership Rates by Type and Income Class, 1993 - 1998
Central Reglon - Accelerated Scenario

I
Existing Hhs | All Households
1993 | 1998
I
J

very Iow inc |
jow inc |
moderate inc |
high |
very high |

I

very Iow |nc |
low inc |
moderate inc |
high |
very high |

very low inc

——— ——— — —— — —— —— ——— —— —— —————— —— ———— —— ——— ——— —————" T——— —  — — —— —
N " s
. B .' 8y - ) _."'I H
¥

I
low inc |
moderate inc |
high |
very high |
very Iow inc | 15% | 19%
low inc | 12% | 22%
moderate inc | 15% | 24%
I
|
very low inc | 13% | 12%
low inc | 16% | 16%
moderate inc | 24% | 23%
I I
I i
very low inc | 30% | 29%
low inc | 38% | 40%
moderate inc | 51% | 51%
high i 63% | 61%
very high | 70% { 67%
I




Table 4.6

Estimated Ownership Rates by Type and Income Class, 1993 - 1998
Southern Region - Accelerated Scenario

I

| Al Households
1993 | 1998

I

|

I
| Existing Hhs
|
I

I

|

I

I

%. |

very Iow inc [ |
low inc | |
moderate inc | |
high | |
very high | |
3 B o <5 o é!

very Iow inc | 40% | 35% |
low inc | 69% | 62% |
moderate inc | 74% | 66% |
i I I
| |

very Iow inc | 17% | 20% |
low inc | 21% | 28% |
moderate inc | 29% | 35% |
high | 44% | 49% |
| 62% | 64% |

Age 15-44 w/o 11% | 0% |
very low inc | 6% | 14% |
low inc l 8% | 15% |
moderate ing | 14% | 19% |
high | 30% | 20% |
: I I I

I

|
I
I
|
| .
1=
I
|
I
|
|
|
I
I
I
I
l
|
I
I
I
|
I
| very high
I
I
I
I
[
I
I
|
| A
I
|
I
I
|
l
| Total
l
I
|
I
I
I

Age 15~
very Iow inc | 26% | 6% |
low inc | 27% | 9% |
moderate inc | 38% | 14% |
high | 53% | 27% |
very high | 67% | 38% |

i
very Iow inc | 30% | 25% |
low inc I 34% | 30% |
moderate inc | 42% | 40% |
high | 49% | 53% |
very high { 57% { 64% =




Table 4.7
Housing Production Needed by Tenure and Income Class

GUAM Total - Aceeteratod-Scenario
1993-1998 Estimates

| | |
I | 1993 - 1998 |
| I |
i | l |
| | New Units | Renovations |
| | | I
l I . I ahaas o o » I
|Renters 1 40071 4500 |
| very low inc | 0l 1,137 |
| lowinc | 74 | 1,224 |
| moderate inc | 186 | 1,090 |
| high I 73 | 300 i
| very high I 674 | 750 |
| | |
|Owners 1 86
very lowinc |
low inc |
moderate inc |
high |
very high |
|

Srertrdmad CEAL LA

low inc
moderate inc
high

very high

|
!

|

!

!

l e s
| Total

|

l

!

|

!

¥

- —




Table 4.8

Housing Production Needed by Tenure and Income Class
Northern Region - Slow Growth Scenario

1993-1998 Estimates

Slow Growth

I
l
l
I I
|
|
I
I

New Units | Renovations

very low inc 682 |
low inc 43 | 616 |
moderate inc 113 | 655 |
high 40 | 151 |

low inc
moderate inc

low inc
moderate inc

very high

—— — ———— —— —— —— i ————— — —— T — — i — T S e i . S et

i
|
high | 168 | 266 |
l
I




Table 4.9
Housing Production Needed by Tenure and Income Class
Central Region - Slow Growth Scenario

1993-1998 Estimates

|

I

|

|

I

|

| Renters RECH 515
| verylowinc | 0| 403 |
| lowinc ] 4 | 447 |
| moderate inc | 50 | 294 |
| high | 20 | 74 |
| very high | 239 | 297 |
| verylowinc., | 3|
| lowinc | 8 |
| moderate inc | 249 |
| high | 68 |
| very high | 499 |
| I
o s as maes v
| verylowinc | 0| 526 |
| lowinc | 3| 725 |
| moderateinc | 333 | 543 |
| high | 176 | 142 |
| very high | 739 | 796 |
I I | l



Table 4.10

Housing Production Needed by Tenure and Income Class
Southern Region - Slow Growth Scenario

1993-1998 Estimates

| I |
| | Slow Growth |
I I I
I I | I
| | New Units | Renovations |
I I I I
- | | -
| 587 |
| | 66 |
| lowinc | 27 | 232 |
| moderateinc | 23 | 141 |
| high | 5|
| very high | S|
| |
| Owners 433 |
| verylowinc | 0| 34 |
| lowinc | 35 | 138 |
| moderate inc | 115 | 89 |
| high | 70 | 77 |
| very high | 213 | 91 |
— .1 .
| verylowinc | 0| 100 |
| lowinc | 62 | 370 |
| moderateinc | 138 | 230 |
| high | 83 | 152 |
| very high | 293 } 166 |
I | |

- TR



Table 4.11

Households Living in Unaffordable Housing Units by Tenure and Income
GUAM Total - Accelerated Scenario

1998 Forecast

| North | Central | South | |

| | Total |

| I

| |

gl

very low inc |
low inc 1,329 | 2,163 |
moderate inc 919 | 1,652 |
i I
I

. |

5 |

verylow Inc
low inc 541 |
moderate inc

very Iow Inc

— ——— —— —— —— —— A —— — — —— ———— — — —— T— — —
.

I
low inc i 1,870 | 3,163 |
moderate inc | 1,348 | 2,677 |
high | 552 | 882 |
very high | 36 | I 105 |I
I |




Table 4.12

Household Deficiency Gap by Tenure and Income by Region
GUAM Total - Accelerated Scenario

1998 Forecast

North Central South Total
1 I Region 1 I Region 2 I Region 3 l |
| | Affordability Gap | Affordability Gap | Affordability Gap 1 Affordability Gap |
| | (000 $) | (000 $) I (000 $) I (000 $) |
| { |
| . ]
| Rente LRl 8 8ol ]
I very Iow inc I 15 333 I 10,433 | 2,547 | 28 313 I
I lowinc I 8,886 | 4,663 | 1,180 | 14,729 |
| moderate inc | 4,760 | - 2,711 | 1,021 | 8,492 |
| high | 1,821 | 775 | 104 | 2,700 |
| very high | 72 | 169 | 36 | 277 |
| | |
IOwne . 36,843 |
1 very low inc | 3,703 | 3,40 . 7,851 |
| lowinc | 7,430 | 5331 1 1,971 | 14,732 |
| moderate inc | 5,419 | I
| high I 852 | |
| very high I 0l I
| | | I
| Total iod |
1 very low inc I 19,036 | [
| lowinc I 16,316 | 1 29,461 |
| moderate inc | 10,179 | 7,646 I 3,435 | 21,260 |
| high | 2,673 | 1,338 | 181 | 4,192 |
| very high | 72 | 169 | 36 | 277 |
i v | | | |




Table 4.13

Households llving in Unaffordable Housing Units by Tenure and Income
GUAM Total - Moderate Scenario

1998 Forecast

| North | Central | South | |
| | I | Total |
| Number of HHIds | Number of HHIds | Number of HHIds | Number of HHIds |
' I
Remters. .7 0T 75|

very low inc |
low inc |
moderate inc |
high |
very high |

very low inc

I
low inc |
moderate inc |
high |

I

I
low inc |
moderate inc I
high |
very high |

I

— — — —— —— —— — — — — — —— ——— ———— — ———
s 1
4




Table 4.14
Household Deficiency Gap by Tenure and Income by Region
GUAM Total - Moderate Scenario

1998 Forecast
North Central South Total

| { Region 1 | Region 2 | Region 3 | |
I | Affordability Gap | Affordability Gap | Affordability Gap | Affordability Gap |
| I (000 §) I (000 $) | (000 $) | (000 $) ]
| | | |
l L e l
| Rentel G 5,95 . 19838 40881 5,877 |
| very low inc | 13,087 | 8,892 | 2,135 1| 24, 114 |
| lowinc I 7,497 | 3,982 | 992 | 12,471 |
I moderate inc | 3,864 | 2,204 | 821 | 6,889 |
| high I 1,486 | 640 | 84 | 2,210 |
I very high | 48 | 121 | 26 | 195 |
I | | | I
Im‘: el 10645 645 | - 32808 |
| verylowi inc l 3,271 | 3,007 | 655 | 6,933 |
| lowinc l 6,609 | 4,695 | 1,753 | 13,057 |
| moderate inc I 4,862 | 4,431 | 2,167 | 11,460 |
| high | 776 1 512 | 711 1,359 |
I very high I ol 0l
I | I
lEﬁ: 1,499 1 8,483 1 8,708 78685 |
| very lowinc 1 16, 358 | 11 899 I 2,790 | 31,047 |
| lowinc | 14,106 | 8,677 | 2,745 | 25,528 |
| moderate inc | 8,726 | 6,635 | 2,988 | 18,349 |
1 high I 2,262 | 1,152 | 155 | 3,569 |
| very high | 48 | 121 | 26 | 195 |
| 5 | I | |




Table 4.15 ,

Households Living In Unatfordable Housing Units by Tenure and Income
GUAM Total - Slow Growth Scenario

1998 Forecast

I
very Iow inc | |
low inc | |
moderate inc | 1,341 | 925 | 397 | 2,663 |
high | I
very high | %

I

| I North | Central | South | |
I I |
I I I
I I I
| very Iow inc ! 2,754 | 2,005 | 807 | 5,566 |
| lowinc | 1,346 | 683 | 183 | 2,163 |
| moderateinc | 912 | 526 | 199 | 1,652 |
| high l 281 | 98 | 18 | 397 |
| very high | y (O 28 | 6 | 105 |
[SEREE C Lt I Ll . |
i very low |nc | 774 | 555 | 180 | 1,509 |
| lowinc | 524 | 305 | 120 | 949 |
| moderate inc | 429 | 399 | 198 | 1,026 |
| hi I

l I

s

|1

I

I

I

I

I

I




Table 4.16

Household Deficiency Gap by Tenure and Income by Region
GUAM Total - Slow Growth Scenario

1998 Forecast

North Central South Total

I Region 1 | Region 2 | Region 3 l

| Affordability Gap | Affordability Gap | Affordability Gap | Affordability Gap
I (000 $) I (000 $) I (000 $) I (000 $)
|
|

|
. s i

_21er0 ]

| 11,109 |

low inc 1 6,243 |

moderate inc | 3,089 |

high | 1,194 |
very high |
|

A mé—-{m

— — — — e e S AN b G G S — f— — S S — — — tw— Gmm—m S w—
1
: =yl

very low inc I 86 |
low inc I 5,905 | 1,566 | 11,662 |
moderate inc | 4,353 | 1,940 | 10,261 |
high | 705 | 66 | 1,236 |
very high | ol ol 0l
WA A l I e I
very low inc | 14 035 | 10,218 | 2 360 | 26,613 |
low inc I 12,148 | 7.515 | 2,385 | 22,048 1
moderate inc i 7,442 | 5,733 | 2,588 | 15,763 |
high | 1,899 | 987 | 133 | 3,019 i
very high I 35 | 89 | 19 1 143 |
i | | | I




Table 4.17
Household Deficiency Gap by Type and Income
GUAM Total - Accelerated Growth

1993-1998 Estimates
| 1993 | 1998 |
| Affordability Gap | Affordability Gap |
I (000 $) I (000 $) i
[ ) |
very Iow inc | 1,677 | 3,510 |
low inc | 110 | 2,502 |
moderate inc ! 94 | 1,800 |
high I 4 | 225 |
very high i 5. 20 |
. | | rer]
Age 45-61 9,907 |
very low inc | 2,683 | 5,498 |
low inc | 706 | 7,080 |
moderate inc I 410 | 6,145 |
high I 125 | 1,060 |
very high I 32 | 124 |
|

very low inc | 3,945 | 11 699 I
low inc [ 1,283 | 12,941 |
moderate inc | 705 | 8,778 |

|

|

& l R iatay

very low inc | 5,332 | 8,739 |
low inc I 2,084 | 3,885 |
moderate inc | 1,256 | 3,565 |
high | 304 | 1,587 |
very high | 33 | 123 |

[

[ very low inc

[ lowinc

| moderate inc

| high

| very high

:L e e

| very low inc |

| lowinc | 4,940 | 29,459 |
| moderate inc | 2,695 | 21,259 |
[ high | 595 | 4,191 |
| very high I 70 1 277 |
| I I




ANNEX B

HOUSING NEEDS ASSESSMENT PRACTICES IN OTHER JURISDICTIONS

In the recent years there has been a strong upsurge in state and territorial
government involvement in housing issues, due to cuts in Federal funding and a general
increase in state and local jurisdiction’s policy and program initiatives. The increase in
local housing programs has intensified the need for detailed and consistent information
about housing needs, but there remains a great deal of diversity in the approaches
adopted for producing housing needs assessments (HNAs).

In this section, we give an overview of methods used by different states in developing
HNAs. While it was not possible to collect information on all fifty states and other
political jurisdictions, the examples given here represent the wide range approaches used.
In addition, we give a more in-depth look at two States, California and New Jersey, which
carty out extensive HNAs.

State HNAs vary widely in sophistication, methodology, and purpose (for example,
emphasizing low-income housing allocation, providing information to developers, or
identifying special needs populations). Strapped for funds, most States do not use
original data but rather rely on the decennial Census and other ancillary data sources,
such as state employment records, information from lenders, from building permits,
projected housing starts, and tax records. Enterprising offices also use other, less
orthodox data sources, such as newspaper clippings and personal contact with bankers,
economists, and real estate agents. Most HNAs are undertaken on a sporadic basis, by
a small staff (sometimes a single analyst). Many States have no statewide HNA at all,
although they may undertake studies that address specific housing issues -- such as a
rental survey, a housing market study, or an inventory of affordable housing.

An important consideration in comparing the practices of different States is the
extent to which local input is a part of the HNA process. The participation of local
governments is clearly related to their relative autonomy in housing decisions and
housing funds.- Where local authorities make independent decisions and receive no State
funds, there is less incentive to have a detailed statewide HNA done by the State
government. In such circumstances, it is difficult for the state to require local input.
Some States, however, use housing plans developed by local governments as a starting
point for their statewide HNAs. For example, Florida has a new law requiring that the
Department of Community Affairs analyze information in all local area plans in order to
prepare for the State's future affordable housing needs. California and New Jersey also
mandate detailed needs assessments calculated at the municipal level, and local
governments play a prescribed role in the process of gathering data and analyzing needs.
In Connecticut, local needs assessments are a voluntary part of the State housing

program.
Many States undertake only partial needs assessments or studies that address one

aspect of housing needs. Minnesota has not conducted a statewide HNA for ten years,
but in 1987 the Minnesota Housing Finance Agency produced a report analyzing the need
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for housing assistance programs. In order to measure housing adequacy, the analyst
developed a Housing Distress Index (HDI), a composite of per capita income, the housing
cost ratio, and the number of people and rooms in the household. The HDI does not
include information about the condition of the unit, although the study uses another
index to look at housing quality with respect to tenure and locality.

Massachusetts takes an inventory of "affordable housing” which is updated by towns
every year. The local governments have a strong incentive to respond because the State
housing board may overrule local housing board decisions if less than 10 percent of local
housing is affordable. Most communities fall well below the 10 percent mark. Florida's
Depariment of Community Affairs is also required by law to maintain an inventory of
affordable housing in each county and municipality.

Because of the autonomy of its local governments, no consistent statewide HNA is
undertaken in New Hampshire, although most towns produce plans which address
housing needs. Both the Office of State Planning and the Housing Finance Authority
(HFA) have produced one-time housing studies. The 1990, HFA study was based on
telephone surveys of a large sample of households and covered income, purchase price,
rents, and preferences. No information was collected on adequacy or special needs. The
study’s principal objectives were to explore the potential for first-time ownership, to see
if HFA programs were meeting needs, and to obtain information on low-income
households who might need rental assistance. The study includes household projections
through 1992. In addition, the HFA conducts an annual rent survey of managers and
property owners to obtain information on costs and vacancies.

Also a State with fairly autonomous local governments, Connecticut has no statewide
needs assessment. Nevertheless, in 1987, the Office of Policy and Management
contracted with fifteen regional planning agencies to conduct regional assessments.
These produced regional totals for vacancy deficiency, inadequate units and unaffordable
rental units, and eventually resulted in the participation of two regions in a Fair Share
program for affordable housing. The Connecticut Department of Housing also publishes
an annual housing market report which collects information on prices, rental rates,
demographics, interest rates and construction costs.

The only effort to draw local participation into a statewide HNA in Connecticut is the
Connecticut Housing Partnership Program. To participate in the program and qualify for
certain technical assistance and funding, communities voluntarily produce local needs
assessments which identify and address the need for affordable housing. Eighty out of
169 communities have joined, although not all have completed needs assessments.

In 1989, Washington State undertook its first statewide housing needs assessment,
focusing in particular on the homeless, frail elderly persons with disabilities, persons
with drug or alcohol dependencies, low-income families, and migrant farm workers. The
State did not develop projections of future needs but instead concentrated on securing
good, consistent baseline data from around the State. Because of funding constraints,
Washington relies primarily on Census data and other existing sources (e.g. tax records,
building permits, State employment data), and is trying to involve the private sector in
data collection.
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We now present a more detailed description of two States, California and New Jersey,
which perform regular, in-depth housing needs assessments.



CALIFORNIA

California's Department of Housing and Community Development prepares a
statewide HNA every three years. The HNA describes overall trends in household
characteristics, the housing stock, and housing problems such as affordability, crowding,
and rehabilitation and replacement needs. In addition, the State has an elaborate system
for using local and regional resources to produce more detailed information on housing
needs.

California planning law requires localities (i.e., cities and counties) to "make adequate
provision for the housing needs of all economic segments of the community." Each
locality must identify and analyze existing and projected housing needs and submit plans
for future housing development which accommodate not only local population growth but
also a share of regional housing needs allocated to the locality by the State. The HNA
must also include an inventory of resources and constraints relevant to meeting these
needs.

In addition, localities are responsible for providing specific data on household growth
trends, factors influencing past and future patterns of growth, existence of independent
housing market areas (based on commuting patterns, geographical or topographical
divisions or jurisdictional boundaries), and factors that induce population segments to
live disproportionately in certain areas. This information is used in preparing Regional
Housing Needs Plans (RHNPs).

The RHNPs are prepared by the Councils of Government, a form of regional
government made up of from one to nine counties. The State of California provides
detailed guidelines for the preparation of RHNPs. These guidelines include formulae for
calculating overpayment of housing costs and determining basic construction need, as
well as requirements for a qualitative profile of each region. Both the localities and the
State review the RHNPs.

When allocating growth to localities, regional planners consider housing demand,
employment opportunities, suitable sites for housing, available services, commuting
patterns, type afid ténure of household need. Depending on the circumstances, different
growth allocation methodologies are used: a trend line method, a Jobs/Commuting and
Jobs/Commuting/Elderly Model, a Simple Model with Modifications for Some Localities
(e.g. adjusted by considering new plant, prison, or decline in lumber industry), or a
Complex Allocation Model.
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NEW JERSEY

Because of court decisions in 1975 and 1983 which require municipalities to provide
housing opportunities for a mix of income groups and to accommodate their "fair share"
of regional housing needs, New Jersey prepares a fairly detailed housing needs
assessment. There are two components to New Jersey's State housing needs assessment
-- a general HNA executed by the Department of Community Affairs, and an HNA
focusing on the housing needs of low- and moderate- income households undertaken by
the Council on Affordable Housing {COAH).

The latest Department of Community Affairs (DCA) housing needs assessment will
be completed by the end of this year and will include projections to the year 2010. It
focuses on housing quality, affordability, and availability, and pays particular attention
to low-income residents, mentally and physically disabled people, the elderly, and the
homeless.

A draft of the DCA report describes a detailed model used to project housing needs.
The model estimates the number of new housing units needed annually and identifies the
counties and age cohorts which will require most of the housing. The projections are
based on assumptions about headship rates (i.e. the expected rate of each population
subgroup for becoming head of household) in New Jersey over the next thirty years. To
predict population growth, the New Jersey HNA uses a cohort-component model, which
assumes that employment growth is a major determinant of population growth. The
‘model uses decennial Census population estimates and New Jersey Department of Labor
population projections for 1980-2010, combined with migration information based on
employment projections. To calculate household growth, the model multiplies projected
headship rates by projected population growth. The model develops low, middle, and
high projections, and then incorporates demolitions, conversions, affordability, and
vacancy rates.

The second component of the New Jersey HNA is prepared by the Council on
Affordable Housing (COAH). The COAH, which was created by the Fair Housing Act of
1985, is charged with determining the present and future need for affordable housing
and allocating this need among the State’s 567 municipalities. The COAH determines
each municipality’s present and future fair share of low and moderate income housing
and its capacity to meet its present and future housing needs. A municipality’s
indigenous need -- defined as the total deficient housing in that community -- is based
on indicators of housing quality such as plumbing facilities, building age, or number of
people per room. Because data are more detailed at the regional level, a combination of
local and regional indicators is used to calculate adequacy for each municipality.
Although the indigenous need estimate is calculated by COAH using Census data,
municipal surveys may be submitted as an alternative to this procedure.

Once indigenous need has been determined, a share of regional need must be
distributed to each municipality. This involves use of economic and land-use factors
expressed as a percentage representing the municipal share of the housing region’s total.
These factors are growth area, covered employment, covered employment change, and
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aggregate per capita income -- measures of responsibility (labor force drawn to the
municipality needing housing) and capacity (the physical and fiscal capacity to absorb
and provide for such housing).

Prospective need is calculated on a regional basis by projecting the population, by
age cohort, from a 1987 base to 1993, then muitiplying both 1987 and 1993 population
figures by the 1980 county-specific headship rates for each age cohort. Income
characteristics from 1980 are adjusted to 1987 and 1993 by age cohort. From the
projected population and income changes, regional prospective low- and moderate-income
housing needs are determined. Municipal prospective need is calculated by multiplying
the regional need by the average of the municipality’s prospective need allocation factors.

A municipality’s present need is the sum of its indigenous need and the reallocated
regional need. Prospective need is then added to present need to get total need.
Demolitions are added, and filtering, conversions, and rehabilitations are subtracted to
get a final precredited need figure. It is this precredited need that the municipality is
required, by law, to meet.
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ANNEX C
SCALING RATES USED TO ADJUST BASE DATA TO 1993 LEVELS

Because the most recent Census data are for 1990, scaling rates were applied to
project the household counts, income, and housing costs variables to 1993 levels. The
sample weights (or household counts) for the 1990 Census Micro-Data were adjusted so
that the total number of households agreed with 1993 counts forecast in Population,
Employment, Income, and Housing Forecasts by Dueias and Associates.

Estimated rates of change from three different sources were used to justify the scaling
rates for household incomes and housing costs. Table C-1 summarizes the scaling rates
used to adjust the 1990 Census estimates to 1993 levels, while Table C-2 shows the HNA
model parameters which were held constant for each economic scenario simulation. In
addition, the two tables show the source(s) used to determine the values for each HNA
variable.

As reported in Chapter V, the scaling rates used to adjust the data relied on the most
recent available information and were based on historical trends on the island.
Household growth rates were adjusted on the basis of statistics and modelling supplied
by Duefias and Associates. The base nominal income estimates were scaled by applying
recent trend statistics on income growth supplied by Bureau of Census and the
Department of Labor (GUAM). These data were corroborated by supplementary statistics
found in a housing study performed by the Department of Navy, estimates furnished by

.Duenas and Associates, and 1993 Household Survey data.

Table C-1 - HNA Model Scaling Factors

7 Value: Sources:

Household 5.3% Dueiias and Associates
Growth Rate
MNominal Income 10.0% 1990 Census
Growth Rate Department of Labor

' Dueiias and Associates
House Price 10.0% 1993 Housing Survey and 1990 Census
Growth Duenas and Associates
Rental Price 12.0% 1993 Housing Survey and 1990 Census
Growth Dueias and Associates

Department of Navy Housing

An exponential model was used to scale the needed monetary estimates. For
instance, to convert household incomes from 1990 to 1993 values, the following formula
was used:

Income 1993 = Income1990 x (1 + 0.10)983-1990
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Household counts in the Census-supplied data were adjusted differently. These were
ratio-adjusted by a scaling factor based on the projections of households and vacant
units supplied by Duernas and Assoclates. By employing this method, household
numbers were uniformly adjusted for each aggregation grouped according to the HNA
categories for households and housing characteristics. So that the 1990 distributions of
households and housing characteristics were carried forward into the 1993.%8

Table C-2 provides the fixed parameter values used for simulations for each of the
three regions and economic scenarios detailed in Chapter V. Housing cost values were
derived from the 1993 Household Survey and were adjusted by a scaling factor to reflect
newly constructed housing costs in 1993. These parameters were held constant for each
simulation. The housing stock loss rates were derived from data supplied by Dueras and
Associates while physical adequacy change rates were derived from data in the American
Housing Survey for the mainland using consecutive year severely inadequate measure
levels. The projected mortgage interest rate was based on the historical spread between
average bond rates and the projected bond rates in 1998. Housing stock loss rates were
also estimated from historical data supplied by Duefias and Associates for consecutive
year intervals dating from the 1980s.

28 The alternative would have been to model changes in the distribution of households and housing
characteristics that might have occurred over the three year period. Since the errors in this type of modelling

process might have outweighed the added benefits, we chose to limit the scaling process by solely adjusting
the household count.
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Table C-2 - HNA Model Simulation Parameters

Owner’s
Costs($)

0/1 Bedroom
2 Bedroom
3 Bedroom
4 Bedroom

Renter
Costs($)

0/1 Bedroom
2 Bedroom
3 Bedroom
4 Bedroom

Stock Loss
Rate

Mortgage Rate

Adequacy
Change

Value: Source:

98,400 1990 Household Survey
180,300 Duenas and Associates
217,200
300,200

630 1993 Household Survey
864 Duernias and Associates

1,216

1,300

0.63% Dueiias and Associates

8.40% to Blue Chip Indicators 1

8.26% Bond Rate Forecast {

2.0% 1993 Housing Survey |

American Housing Survey |




ANNEX D - LOGIT ESTIMATION OF THE NUMBER OF INADEQUATE UNITS

Housing inadequacy is a key dwelling characteristic defined for the HNA model. The
inadequacy measure, or index, was constructed by using selected housing variables
provided in the 1993 Household Survey that was designed by the Urban Institute in
consultation with Duefas and Associates and conducted on the island by Merrill and
Associates. Because adequacy variables were not available in the 1990 Census Micro-
Data File which was used to build the base data set for the HNA model, an alternative
method to allocate the inadequacy measure was devised.

We opted to use a predictive equation to allocate the inadequacy measure. This
equation empirically established the relationship between inadequacy and selected HNA
model variables using the 1993 Housing Survey data set. From this empirical
relationship we derived the probability that a housing unit is inadequate based on the
occurrence of selected household and housing characteristics. Then, once we combined
these probabilities with the same selected household and housing characteristics found
in the special tabulations supplied by Census, an estimate of whether or not the unit is
inadequate was made. This process provided a consistent and plausible estimate of the
number, type, and distribution of inadequate units found island-wide in 1993.

The procedure for allocating the inadequacy measure involved three steps. First, we
accessed the data in the 1993 Household Survey, constructing the same variables
available in the Census-supplied tabulations. Second, we empirically estimated a
relationship between inadequacy and HNA-defined household and dwelling
characteristics, represented by the newly constructed variables using the LOGIT
methodology. This produced coefficients for each of the variables (the same variables used
by the HNA model) relating each characteristic to the likelihood that the housing unit was
physically inadequate. Third, through a mathematical transformation of the estimated
coefficlents we arrived at a probability of inadequacy for each sample household in the
Census-supplied data which, when combined with the similarly constructed variables,
yielded estimates of inadequate housing units.

To estimate the relationship between the HNA variables and housing inadequacy, we
had to choose from the 1993 Household Survey appropriate variables that would
reasonably explain why a dwelling is inadequate. We had little in the way of previously
established theories to help select variables from the base HNA data, and therefore, chose
the more logical HNA variables available for use in our LOGIT equation. Moreover, our
choice was limited by those variables defined in the HNA model since we used the model's
base data variables for allocating this measure. Inadequacy appeared best explained by
a combination of household characteristics as well as by the tenure status of the
household: income, type, size, and unit size. The equation for estimating the probability
of inadequate housing is:

Inadequacy = flHousehold: Income, Type, Size, Tenure, and Unit size)



After empirically estimating this equation using the LOGIT methodology, we obtained
the log-odds parameters for each independent variable.*® Then, by using a logarithmic
transformation, we derived the probabilities of inadequacy for each variable. Combined,
the probabilities derived from each coefficient represent the total effect of the occurrence
of the housing and household characteristics on whether or not a unit is inadequate.
The transformation process relied on the following formula:

Probability of Inadequate Housing = 1 / (1 + €™}

where: aZ = estimated log-odds parameters for the LOGIT combined with the HNA variables
e = the exponential function

By using this mathematical equation we evaluated each base data sample case (using
similarly constructed variables) to arrive at a probability of a unit being inadequate. If
the probability was greater than zero, we split the case into two -- an inadequate unit and
an adequate unit. Then, we apportioned the original case's sample weight (household
count) between the two new cases based on the probability of the unit being inadequate.
In this manner we determined the inadequacy of housing units in all three analysis
regions. Once the number of physically inadequate units were determined, the
proportion of these units corresponded with the proportion found in the 1993 Household
Survey confirming that the estimation process reliably allocated the inadequacy measure.
The incidence of housing inadequacy in the 1993 Household Survey was 14.5 percent.
This figure closely approximated (12 percent) the one estimated for the island through
the imputation process for HNA base data file.

Housing Inadequacy Measure. A summary measure of housing quality was
constructed using selected variables found in the 1993 Household Survey. For the
purpose of the HNA model, we chose variables that corresponded to the HUD/Simonson
definition used in the American Housing Survey (AHS). By this definition, inadequate
housing has either severe or moderate physical problems.

Severe Physical Problems. Table D-1 lists the AHS definition for severely inadequate
units and contrasts this definition with the one developed by the Urban Institute. The
latter was usedin the LOGIT equation to estimate the probability of housing inadequacy
based on selected variables that conformed to the HNA model definitions for household
type, size, income, and unit size.

9 Since inadequacy was also specified for vacant units in the HNA base data, the model was estimated
with unit size as the only explanatory variable. The coefficients for this model were evaluated for vacant
housing units in the base data file. In this manner vacant units were assigned as either adequate or
inadequate.
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Table D-1
Severely Inadequate Housing Definition

AHS Definition

Urban Institute Definition

Plumbing: Lacking hot piped water or a
flush toilet, or lacking both a bathtub
and a shower all for the exclusive use of
the unit.

Heating: Having been uncomfortably
cold last winter, for 24 hours or more,
because the heating equipment broke
down, and it broke down at least three
times last winter, for at least six hours
each time.

Upkeep: Having any five of the following
six maintenance problems: leaks from
outdoors or indoors,holes in the floor,
holes or open cracks in the ceilings,
more than a square foot of peeling paint
or plaster, or evidence of rats in the last
90 days.

Hallways: Having all of the following
four problems in public areas: no
working light fixtures, loose or missing
steps, loose or missing railings, and no
elevator (for buildings of 3 or more
floors).

Electric: Having no electricity, or all of
the following three electric problems:
exposed wiring, a room with no working
wall outlet, and three or more blown
fuses or tripped circuit breakers in the
last 90 days.

Plumbing: Same as for AHS, with the
addition of no running water as
grounds for severe inadequacy.

Heating: Because Guam has such a
tropical climate, heating was not
included as a measure for inadequacy.

Upkeep: Our data did not include any
information about cracks or holes in
the ceilings, walls, or floors. We
therefore required all of the remaining
conditions for inadequacy: leaks from
outdoors, leaks from indoors, and
evidence of rats in the last 90 days.

Hallways: Same as AHS. (For the "no
elevator” problem, we included only
buildings at least four stories high, and
without elevators).

Electric: Same as AHS with the
exception of the number of blown fuses.
Our data asked only if there had been
any blown fuses or tripped circuit
breakers in the last 90 days.
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ANNEX E - TENURE CHOICE MODELS

Tenure Choice. The following table shows the results of the LOGIT estimation procedure
of the regional tenure choice equations. The dependent variable was dichotomous. It
was constructed by assigning “1" to owners and "0" to renters. Data from the 1993
Household Survey were used to estimate the relationship between ownership and the
specified explanatory variables. We provide the standard errors (which determine
statistical significance) for each coefficient as well.

Table E-1
Estimated Coefficient Values
Tenure Choice Model

Variable: Coefficient: Std. Error:

Constant -0.42 0.35
HHTypel 0.99 0.30
HHType2 -0.07 0.41
HHType3 1.88 0.32
HHType4 2.71 0.41
HHSizel -1.18 0.32
HHSize2 -0.86 0.26
HHSize3 -0.42 0.28
Income -1.18 0.18

Where, o
HHTypel = 1 if elderly household, 0 otherwise
HHtype2 = 1 if age 45-61 household, O otherwise
HHType3 = 1 if age 30-44 with children, O otherwise
HHType4 = 1 if age 14-44 without children, O otherwise
HHSizel = 1 if 1-2 person household, 0 otherwise
HHSize2 = 1 if 3-4 person household, 0 otherwise
HHSize3 = 1 if 5-6 person household, 0 otherwise
Income = 1 if income greater than island median, O otherwise

Note: These estimates represent the log-odds of ownership. They were converted to
probabilities of ownership through a logarithmic transformation.
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ANNEX F
MAINTAINING AND UPDATING THE HNA MODEL

The HNA model provides the Government of GUAM with a computerized
methodology for in-house analysis of housing conditions and needs as they evolve on
GUAM. The estimate and analyses presented in this report apply to a base-year of 1993
and a forecasting period of 1993-1998. Each year, analysis may be replicated for a new
base-year and forecasting period. To do so, four basic steps must be completed:

1) Update the most recent available data from Census to construct base data files
for the island as a whole or for each region on the island.

2) Update information and/or revise assumptions about housing costs, income
growth, population and household growth, and stock change contained in the
simulation parameter files for each region.

3) Review and, if appropriate, revise parameters used to predict ownership rates
among new households, contained in the logit model files.

4) Run the Housing Needs Assessment (HNA) model using (revised) parameters.

Detailed instructions for perforrﬁing step 4 are provided in the Housing Needs
Assessment Model User's Manual. This Annex section provides a brief overview of the
process of updating and analyzing housing needs for GUAM.

Base Data Files contain information on the distribution of households and
dwelling units in the base-year for a given region. Households and dwelling units are
stratified by the characteristics listed in Figure F-1. For example, one entry in this data
file is the number of very low-income households who are elderly, include one or two
persons, own their own homes, live in a physically adequate unit having no more than
one bedroom, and are in the lowest cost group. The base data files represent the HNA
model’'s most complex information requirements, and generating updated files for each
year's simulations will pose the greatest challenge involved in implementing the model.

Base data files can be constructed using decennial Census data. In the 1993-1998
simulations presented in the body of this report, Census-supplied micro-data (household
level) were used to construct the base data files for GUAM. Data had to be scaled to 1993
terms. This process involved accessing supplementa:y data sources and adjusting the
Census-supplied data to 1993 levels.

Data availability generally lags by at least two years the desired base-year for HNA
simulations. For example, 1990 Census data were not available until late in 1992.
Therefore, it will always be necessary to adjust the most recently available data forward
in time to provide estimates of base-year conditions. The most important factors for this
adjustment are total household counts (by region if possible), rent and house price
inflation, and income growth.



Simulation Parameter Files contain estimates of expected changes in households,
housing stock, incomes, and prices over the simulation period. Chapter IV of this report
explains where forecasts of trends for the 1993-1998 period were obtained, and describes
three alternative sets of assumptions about short-term economic developments that were
used to estimate the implications of "alternative futures" for housing needs on GUAM.

Each time the HNA model is implemented, analysts in GUAM may revise the
estimates of demographic and economic trends for the next five-year period, and
experiment with alternative assumptions about population change, housing price
inflation, and income growth. Note that it is relatively easy to modify any or all of these
assumptions through the HNA model program, so that the HNA model can readily be
used to simulate housing needs under differing circumstances (see Housing Needs
Assessment User's Manual).

Logit Model Files contain parameters used to assign tenure choice (owner or
renter status) to newly forming households in an HNA simulation. As explained in Annex
C of this report, logit parameters were estimated from the 1993 Household Survey data,
and are sensitive to changes over time in income levels as well as housing costs.

It will not be necessary to revise the logit model files every time the other HNA
model files are updated. The parameters estimated by the Urban Institute may be used
until there is a need to estimate new parameters, based on more current data.

) Running the HNA Model is a straightforward process, once all the required data
files have been assembled. The model operates in a PC environment, and provides menus
of options which direct the user to access data files, modify simulation parameter
settings, run a simulation, generate basic tabulations, and export simulation results so
that additional tabulations can be generated (in LOTUS, dBase, or SAS, for example).

A separate implementation of the Model must be performed for each region, under
each set of assumptions about future trends. In other words, if analysts on GUAM plan
to retain the three geographic regions used in this report, and wish to simulate three
"alternative futures," it would be necessary to run the HNA Model 9 times (once for each
scenario and orice for each region, 3x3). The Model's menus make it quite easy to alter
simulation parameters, to shift from one region's set of data files to another, to review
results before printing them out, and to obtain basic model results in predefined table
formats.
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