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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 analysts was conducted by the Urban 
Institute for the Guam Economic Development AuthortW (GEDA) and the Guam HOUSing 
Corporation (GHC). Methods employed In this analysts have been designed to be 
Implemented on a continuing basts, 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 
comprtses 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--publ1shed reports, special tabulations of 1990 census 
data, a telephone survey of approx1mately 1,000 households, and special surveys of 
individuals and organizations knowledgeable about Guam's housing markets. BuUdlng 
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 prOiifcfuig baseline estimates of housing needs In terms of hOUSing quantlW, 
quallW, and cost, the housing needs assessment Is Intended to facil1tate pollcy analysts 
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 houstng needs--e.g., for new construction, for upgrading of units, 
for Increased affordabillW-provide a basis for making pollcy tradeoffs and program 
decisions, esPecIally between efforts to reduce housing costs by enhancing prtvate sector 
supply capabillW 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 prtvate 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. 
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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 
deflciendes: (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 lJght 
fixtures in publJc areas of building, and loose, broken, or missing steps or railings, and 
no elevator (for buildings of four or more floors) ; or (4) exposed wirtng, 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. 1 

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 increasep. 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 tum, induced substantial 
increases in the supply of housing in the private sector. However, "housing problems" 
are widely perceiVed 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 ' ho i.istDg problems include unavailability of units, physical inadequacy, 
crowding, and deficient neighborhood amenities and publJc services. 

The Guam Housing and Urban Renewal Authority (GHURA) and the Guam Housing 
Corporation (GHC) have been the primary government agencies 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 a~ists 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. 

IMeasures of housing need are dlacUsaed In some detaJI eIsewbere In the report. How the housing 
Inadequacy m ..... ure was developed Is described In Annex D. 
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In recent years, the Guam Economlc Development Authortty (GEDA) has also 
assumed an increasingly Important role In addressing GUAM's housing needs. For 
example, GEDAhas attempted to Induce developers to provide additfonal housing for low­
Income families by assisting developers in obtaining bond financing. Other recent 
Government of Guam housing initJatJves Include creatJon of the Guam Housing 
CorporatJon Mortgage Insurance CorporatJon (GHCMIC) to provide mortgage Insurance 
to qualified first-tJme homebuyers, extension of ownership opportunities to public 
hOUSing tenants through the GHURA 500 program, and provision of ownership 
opportunities for landless 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 varted program initiatJves 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.'4 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 formulatJon and program development. First, the very process of 
specifying the model and developing housing needs estimates serves to focus attentJon 
on such key policy iSsues as the relative prtortties to be placed on addresSing the 
problems of unaffordability, inadequacy, and crowding. 

Second, the HNA model can be used to simulate alternatJve 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 cif.1'i:ouslng needs, thereby assiSting In allocation of scarce hOUSing resources 
on a continuing basiS. 

Third, housing needs estimates provided In this report w1ll 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 tnference, gauge 
progress In meeting the measured housing needs. 

Fourth: analysiS of GUAM's housing needs through use of the HNA model w1ll 
facilitate other strategic planning efforts on GUAM. More broadly, insights and 
relationships dertvlng from the Housing Needs Assessment process are expected to 

2 Territory of Guam: Abbreviated Comprehensive HouslngAlfordabUttyStrategy (CHASI, October 1, 1991 
to September 30, 1996, submitted by Guam Housing and Urban Renewa.l AuthOrity, p. 3 . 
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dovetail with and provide a component 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 HousingAfi'ordability 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 
predsely 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 deftdent, 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 ftnally, it must quantify the total magnitude of the 
gap between what households can afford to spend on housing and the costs of the 
housing solu~oqs 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 achrally 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. 

Correspondingly, estimates of the current and future "housing deftdency 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. 
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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 cliscusslon about the allocation of available resources to provtslon 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 ts 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. 
forecasttng 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 accommodattng the forecasted demand through some pro forma 
supply changes: (1) Exlsttng units are assumed to be readily reallocatable among 
projected households. matching unit SiZe with household SiZe. (2) Exlsttng physically 
Inadequate units are assumed to be readily rehabilitatable to meet households' need for 
adequate housing. (3) Any rematntng unmet housing needs are assumed capable ofbetng 
readily met through production of new housing units. 

Examination of those HNA model assumptions ought to provtde the first step In 
policy analysts. focusing first on the extent to which the presumed supply adjustments 
are likely to occur under exlsttng public policy. The second step ts 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 exlsttng housing units elther will be or ought to be reallocated 
to achieve closer matches between household needs and unit SiZe. On the one hand. siZe 
ts 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 s1¥le. 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 exceedfrtg'tl'le assumed benefits from reducing crowding by more closely matching 
of unit siZe and cost with household siZe and Income. 

It ts atso unlikely that all exlsttng housing units adjudged to be physically 
Inadequate, especially "severely Inadequate," can be efficiently rehabilitated. Some are 
undoubtedly In such substandard conclitlon that the cost-effective alternative would be 
to demolish the unit and rebuild. Although the dtsttnctlon ts clear In principle, In 
practice It Is often clifRcult to determine which units can be economically rehabilitated 
and which Cannot. Moreover, as with reallocattng existing units, rehabilitation can 
Involve substantial costs to occupying households, particularly moving and other 
dtsruptlon costs, which may substantially alter the Viabili1¥ of rehabilitation. 

After estimattng 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 exlsttng units, It will be necessaIy 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 poUcles 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 thetr 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 GUAlIrl 

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. 

' .. -. 

Figura 1.1 - GUAM Municipal Districts by Region 

Northern 
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Southern 

Aga! 
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Santa R~a 
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Agana 
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Pili 
Sinajana 
Yona 



Figura 1.2 - Map of GUAM by Municipal District 

North 

Central 

• -; 

.... ". 
• , :II :I 

• .-

11 



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: 

• Affordabllity Is the biggest problem facing GUAM's households, With about 
22 percent (7,997 households) paying excessive housing cost burdens. 

• 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. 

• Very lOW-income households, particularly renters, are the most likely to have 
affordability problems -- 85 percent ofvery low-Income renters faced housing 
affordability problems In 1993. 

• In addition to households With housing problems, the estJrnated 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 associated costs. Speclftcally, 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 estJrnates of future trends that serve as Inputs to the hOUSing needs 
analysis. More spec1ftcally, this chapter discusses trends In population growth and 
household formation, Income growth and housing cost lnflatlon. Key conclusions of this 
analysis Include: 

. ... !"' ", ••. ' 

• The total number of households Uvlng In GUAM Is projected to climb steadlly 
during the 199Ds, increasing annually by about 3 percent between 1993 and 
1998. 

• Under the Moderate economic scenario, household Incomes are projected to 
grow by 7.5 percent annually In nomlnal terms over the entire 1993 to 1998 
p¢od. 

• 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 
perlod. Results Include estimates of the mIn1mum volume ofproductlon 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. 

• Even with all households assigned to the most affordable housing solutions 
they need. about 33 percent are fore~st 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. 

• If renewed house price inflation occurs, accompanied by Income growth 
comparable with the economic boom of the late 1980s, ' the housing 
deflclency gap would be substantially larger, about 91 million dollars In 
1998, under the Accelerated growth scenario. 

• By utJlizlng 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 to' 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 19805. 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 , 
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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 unaffordabllity. 
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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SectionD 
CURRENT HOUSING CONDITIONS AND PROBLEMS 

1bls chapter desCI1bes housing cond1tions 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 distrtbution 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 deflciency 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 availability 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. 1bls Instrument collected a variety of 
Information ~on 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).3 Since the base. or 
starting. year was designated as 1993. the 1990 Census tabulations had to be updated 
to base-year levels. 1bls 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 sumuwy of the 
rates used to adjust the base data to the base-year levels. 

"The Housing AdvIsory Commlttee was particularly Instrumental In reOntng the set of housing 
charactertstlcs and com:spondtng need specI/IcaUons to accommodate the Guam housing sector. 
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GUAM HOUSEHOLDS IN 1998 

As of April 1993. GUAM was home to an estimated 36.658 households. The tables 
and charts In this section descrtbe the charactertstics of the households. breaking down 
the total by housing tenure. Income level. household type. and household size. 
Categortes for these key household'charactertstics are summarized In Figure 2 .1. 

Variable Name 

Income Group 

Household Type 

Household Size 

"-- . ' . . 

Tenure 

Figure 2.1 
Household Characteristics - RNA Model 

Group ClasslficatioD Scheme 

Ranldhg of households by Income 

Very Low ness 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) 

Type of household (based on head of household) 

Elderly household. (62 yrs. plus) 
45-61 years old with/without ch1ldren 
15-44 years old without ch1ldren 
under 30 years with ch1ldren 
30-44 years with ch1ldren 

Household size 

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

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 tenns of 
their Income group, housing tenure, household type, and slze.4 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 SO 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 rrable 2.1 and 
Figure 2.3).5 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 ofbetng 
owners, whereas households In the top two income groups have a 61 percent probability 
of betng 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 chlldren 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 chlldren 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 grOup1lpd--a 65 percent probability ofbetng 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 ISO percent of median. 

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

5 This figure cllll'ers notably from the U.S. homeownershlp rate where Just OYer 64 percent of aU 
households own. 
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·Figure 2.3 
Households by Tenure & Income . , 
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Figure 2.4 
Households by Type & Income 
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Table 2.3 and Figure 2.5 show the distrtbution 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 dlstrtbutlon by Income classes Is strtkingly 
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 dlstrtbuted 
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 distrtbutlon of households 
living In each region In 1993. As illustrated In Figure 2.7 (Table 2.5) the largest region 
is the Northern 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' is 'falily 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 region's share Is about 36 percent. 

The distrtbution 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 2.5 
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Figure 2.6 
~ouseh9ld Size by Tenure , 
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Figure 2.7 
Households by Region 
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Figure 2.8 
Households by Region and Tenure 
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Figure 2.9 
Households by Income and Region 
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Figure 2.10 
House.tJold Size by Region 
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highest among all three regions. over lZ percent. The single largest group of households 
on GUAM are those with 3 and 4 persons. regardless ofreglon.6 

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 tum. 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 (LOGm 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 esttnlarea r 1.8 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 classlfled 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 
UkeI1hood of living In an inadequate unit was slgnlflcantly 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 Decenn1al 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. lbIs 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 
disproportionately 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 rrable 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 inadequate 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 Bousinl Uolts 

This section describes the characteristics of households in crowded units (i.e. units 
of insufficient size to accommodate the household). The conventional deftnltlon 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 dwell1ng 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 "0," 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 !iNA 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 deflnltlons are likely to yield approximately the same estimates of 
crowding, although in some instances the HNA deflnltlon may result in units being 
defined as croWded, even though there are fewer than one person per room, and in other 
Instances the HNA deflnltlon 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 deftnltlon of more than a two-person household being 
crowded would be equivalent to the more than one-person-per-room deflnltlon. Likewise, 
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Figure 2.13 
Households in Inadequate Hous·ing Units by Type and Region 
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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 reglons-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 afilIcts 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 IIi l~ ' 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 t;ypes 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 crowding 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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Figure 2.15(a) 
Crowded Housing Units by Region 
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Figure.2.16 
Crowde~ Households by Type & Income 

1993 Estimates 
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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. 

Ezcessive 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.7 CI'his 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 oftotal 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 affordabillty 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. ranglng 
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 affordabillty problems (Figure 2.18). Renters made up 88 percent of the 
households Wifl'i 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 inddence level of only 6 percent. hut the inCidence 
jumped to 43 percent for owners in the very low-income group. 

71ncome Includes wages and salaries plus net selC-employment Income. SocIal Securiqr or railroad 
retirement benefits. publlc assistance or welfare. and any other money Income the household may receive. 
Gross rent Includes contract rent plus utlllqr payments. regardless of whether payments are paid by the 
hOUsehold or by the government or other IhInI parqr. Therefore. excessive cost burden Is effectively measured 
exclusive of government SUbsidies. overstating the actual afrordabWqr problem which exists In Guam by the 
extent of government subsidies. Chapter V presents estlmates of the proportion of the housing deficiency 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 

1993 Estimates 
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Figure ~.18 
Households with Unaffordable Housing Needs by Tenure & Income 

1993 Estimates 
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HOUSING DEFICIENCY GAP 

Tables 2.19 and 2.20 (Figures 2.19 and 2.20(b)) report the magnitude and 
dlsbibutlon 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 defl.clency 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 dollai's 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 affordabllity 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. Affordabllity problems In the North are especially acute. with an average per 
'household shortfall of3.461 dollars annually. Low-Income renters In the North have one 
of the highest per household affordabllity shortfalls -- about 4.000 dollars. The Central 
region also has a high average per household deficiency gap. amounting to 2.989 dollars 
annually. while affordabllity problems In the South are somewhat less severe (2.034 
dollars per household). 

Another way to depict the housing affordabllity problem Is to examine the dlsbibutlon 
of households by the percentage of their Income spent on housing. Figure 2.20(a) and 
2.20(b) display the disbibutlon separately for renters and owners. In comparing the two 
graphs. one IiOfe!!; 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 affordabllity 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 affordabllity limit of 30 percent 
than was the case for the owners. In addition. the dlsbibutlon 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 affordabllity limlt. Although the figures Include all households on 
GUAM. a slmllar pattern holds if each of the three regions Is examined separately. 
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Figure 2.19 
Deficiency Gap by Region 
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Figure 2.20 
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Figure ~.20(b) 
Percent Income Spent on Housing 
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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 Duenas 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, whlle 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 oflarge 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 tnadequacy for vacant houstng 
units tn each of the analysis regions. The incidence was highest in the Central region. 
Although the share of tnadequate units among vacant units did not vary among the three 
regions. In all, 434 vacant units, or 16 percent of the total, were adjudged stJ;ucturally 
inadequate on the island tn 1993, ('Ib1s estimate is lower than the 12 percent estimate 
for occupied units.) 

. .. ~ ..... . , 
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Figure 2.21 
Vacant Units by Unitsize and Region 
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SECTlONm 
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 
current 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 all Island residents adequately -- existing 
residents as well as newcomers. 

THE HOUSING NEEDS ASSESSMENT MODEL 

The HouSjrtg 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?'l Figure 3.1 provides an overview of the HNA model's major components. 
including key Inputs and outputs. 

The forecastlng model begtns 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 lin 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-resiqential use (Module 2). The model also forecasts the number of 
physically adequate units that will become Inadequate durlng 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 
!ost 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) ex:istlng vacant units In adequate condition; b) 
ex:1stlng units that are renovated to become physically adequate; c) ex:1stlng 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 ex:1stlng 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 needlng a 
housing soltitiort. · . Consequently. their units become available to be renovateq 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 spec1fied groups that will 

"Note that Model forecasts are charactertzed as minimums because they are based on the most cost­
effective allocaUon of households to housing units -- every household Is assumed to "need" the most 
affordable soluUon avaJlable. and exlsUng units are assumed to be used up before new units need to be bulll 
Actual new construcUon and renovaUon needs are almost certain to be greater. but there Is no reliable way 
to quanUfy the Impact of market inefficiencies on these basic needs forecasts. 

·OpUonally. the model can be directed to add households In adequate but una1fordable hOUSing to the 
pool for reasslgnmenl 
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Figure 3.1 
Housing Needs Assessment Model 
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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 homeowners hip 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 affordabillty 
problems may be understated., since in the real hou~g 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 $he 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 ftnally.a.sslgns adequate and renovated, existing 
units that are sma11er than the household's needs (that Is, units that need to be corwerted 
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, themode1 results should be Interpreted as lower-bound estimates oftheleveIs 
of construction that would be suftlcient 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 elqllain 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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where 

U 
COST 
PCIY 

Y 

u = - COST2 + 2 . PC1Y· Y· COST 

= Utility, 
= ArulUal cost of housing solution, 
= Percentage of household income available for housing: 

default is 300A> for renters, 40% for owners, and 
= Household's annual income. 

Utility peaks when the housing cost (COS1) equals the assumed maximum affordable 
amount for a household to spend on housing (PCIY . y), and decreases as the cost falls 
below or I1ses 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 appropI1ate tq 
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. Umiting the number of 
units assigned to a household group during each assignment pass to 10 ensures that no 
group ofhm.isenolds is arbitrarily assigned a disproportionate share of a particular type 
of unit. 

Once the lowest-income households have been assigned, a sim1lar procedure is 
carI1ed out, in tum, for the remaining income groups. TIlts first aSSignment round only 
includes those units that exactly match the household's Size requirement. As described 
previously, another assignment round is then carI1ed out using units that are larger than 
the household's needs. A final 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 characteI1stics 
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 ident!1Y 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 movlng 
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. 10 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 WIlt rosts are those faced by a household entering a newly constructed 
unit. These costs were taken from estimated costs found In 1992 Household Survey by . _" ", . . . ' 

l"The mortgage payment formula Is: 

MORTPMT ~ VALUE· (1/ 12) 
1 - (1 + 1/ 12)-1: .... &00 

where 

MORTPMT • Monthly mortgage payment 
VALUE • Value of dwelling 
I E Annual mortgage Interest rate 
PERIOD ~ 30 years 

One wealmess of this methodology Is that It neglects the effect of the down payment on housing 
atrordablllt;y. Unfortunately. data on the household wealth characteristics that would be required for such 
an analysis are not available In a form suitable 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 
oj Land and Home Sale Prices on Guam Between August 1991 and September 1992 by 
Duenas and Associates. As was the case with entIy 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 entIy costs (for an existing unit) or the new unit costs (for new construction). For 
owners aSSigned to a renovated unit, the entIy cost represents the cost of refinancing the 
unit after renovations have taken place. II 

Estimatiug 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 
responslbilil;y 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 t;ypes of 
housing solutions. More speclflcally, 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. 12 

. ... ..... . .. 
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 to 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 

IlFor 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 renovaUons. An exhaustive search, which Included sources at the u.s. Department 
of Housing and Urban Development. failed 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 attrlbute any additional cost to renovated units based on emplrlcal evidence. 

l>nus dellnltlon of affordabllIty can be adjusted by the user. 
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policy decision). including construction onow-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 charatrterlstlcs and external factors. 13 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 swvey of the various equations used by researchers to estimate the emplrlcal relationship between 
tenure status and household/houstng characteristics Is found tn MargeI)' Austtn Turner and KIrkman O'Neal. 
Household Tenure C/wIce: ReuIew oJthe Emplrlcal uterature. The Urban Institute. Wasbtngton. 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 homeowners hip. Other 
factors that appear to play an important role in determining household tenure status 
include the relative costs of owntng versus renting, race and ethnicity, and urban/rural 
status. 

The RNA 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: 

Probabiltty oj Homeownership = JlHouselwld: 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.14 

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 qu~tatlVe choice and can be specified dichotomously. IS 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 equaUon as a continuous variable. However, because the Household 
Survey grouped Income Into discrete categories, this was not possible. Nonetheless, the results of the 
esUmation process provided esUmates of tenure status consistent WIth historical patterns found on the 
Island . 

.. A \'elY good technical description of the LOCIT method Is given In Robert P1ndyck and D.L. Rubinfeld. 
EalnmnIc Models and EalnmnIc Fbrec:asts, McGraw-HIll Book Company. New York, 1981. 
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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 vartables 
used as explanatory vartables. 

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 logartthmlc 
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 . 

. --...... " 
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SectioD 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 scenarlos--Moderate. Slow. and 
Accelerated growth scenarlos--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 necessazy 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 HNAMODEL 

No forecast can anticipate the future with certainty. Although a forecast may have 
sound assumptions regarding long-term economic trends. it will be Inaccurate 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 tt! iniprovlng 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 alternative 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 scenarto}.16 

All Moderate scenarto 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 scenarto 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 HNAmodei 
uses the best information available on historical trends in estimating the simulation 
parameters. (The same parameters were used to scale the 1990 Census-supplied data to 
1993 levels.) The figure for the household growth rate Is held constant across the three 
economic scenartos 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 scenarto. 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 econoIpit; growth Is tempormy, either presaging a more drastic downturn or a 
return to the rapid growth of the recent past, two alternative scenartos 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 industIy as well as the service sector (which relies 
on tourists), resulted in unprecedented increases in economic expansion for the Island 

U'Forecasts of short-term economic trends for PacIfic rim economies 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 Jmply a nomlnailncome growth rate of some 7.5 percent. as projected In the HNA Moderate growth 
scenarto. See Lawrence Krause, Paclllc Economic Outlook 1993-1994, U.S. CouncU 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 durtng the latter half of the decade. Data covertng a 
four-year period from 1985 to 1989 show average incomes growtng 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 scenarlO.17 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 

Household 
Growth Rate 

Nominal Income 
Growth Rate 

Mortgage Rates 

House Price 
Growth 

Renlal Price 
Growth 

Accelerated 

3.0% 

10.0% 

8.4% to 
8.26% 

10.0% 

12.0% 

Moderate 

3.0% 

7.5% 

8.4% to 
8.26% 

7.5% 

9.0% 

Slow 

3.0% 

5.0% 

8.4% to 
8.26% 

5.0% 

6.0% 

The remalntng simulation parameters were held constant across all three economic 
scenarios. Annual household growth estimates were based on Population. Employment. 
Income. and Housing Fbrecasts by Duenas 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. 18 Based on projected population growth and housing 

.... .. ,." " 

17 According to Census data. medtan rent In 1990 was 493 dollars. which when compared to the medtan 
rent of 675 dollars found In the 1992 Household Swvey. yields an annual growth rate of about 12 percent. 
A housing study conducted by the Navy In 1992. Update: GUAM Housing Marfcet Analysts. estlntated an 
average annual rate of growth of rental costs of 12 percent between 1992 and 1996 by looking at current rent 
Jevels and projected nominal Increases Into the future. Slmllarly. medtan house prices Increased from 
130.500 dollars (1990 Census). to 180.000 dollars (1992 Household Swvey). yielding an annual growth rate [ 
of about 10 percent over the three-year period. Estlntatlons of the change In h1stortcal house prtces for the 
1991 to 1992 pertod were also corroborated by Dueilas and Associates In A DescrlpIiveAnalysts oJLand and 
Home Sales PrIaes on Guam Between August 1991 and September 1992 as well as by the Navy studY. which 
estlntated 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 scenano. 

18 All rates of growth were calculated using the exponentlal 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 scenartos. '9 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 
scenartos. It was dertved from recent historical rates determined for U.S. financial 
markets. During 1992, the yield rate on AM-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 (AM) 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. 20 

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 scenartos 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 Fbrecasts by Duenas and Associates and were dertved 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 
.simulation 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 dertved from 
a recent study of new housing costs In relation to existing housing costs conducted by 
Duenas and AsSbciates. The adjusted housing costs were used as simulation parameters 
reflecting the cost for new housing In 1993. 

'"Rates oC mlgr:atlon, mobility, and household Cormation arc all generally thought to be Interrelated with 
employment rates, housing construction levels, and other facets oC economic activity. However, those 
interrelationships are not readily dtsentangled nor estimated, particularly over relatively brieC time periods 
or Cor relatively modest differences In economic conditions such as those In the three Corecast scenarios. For 
these and other reasons, It was det.enntned that the most prudent approach would be to assume the same 
average household growth rates Cor all Corecast scenarios. 

20 Interest rates on GUAM generally CoUow the rates set on the mainland since financial markets arc 
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 
affordabllUy 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 spectfied for the Island as a whole. the HNA model I 
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 I 
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.21 

Ownership Rates for Additional Households _ .. ,,, 
. . 

Table 4.3 displays ownership rates for existing households In 1993 and the projected I 
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 I 
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 It Is perhaps unrealistic to assume that households entertng the market WIll exhibit the same Income 

d1strlbuUon as existing households. Nonetheless. It would be dlfDcult to model Income changes accurately ! 
and. In any case. the error from making such an assumpUon Is likely to be Inslgnlftcant given the relatively 
short Ume period of the projecUons and the relaUvely small number of addlUonal 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 
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Tables 4.4 through 4.6 compare the estimated ownership rates in 1993 and 1998 for 
the Moderate scenarto by household type, income class and region. Under this scenarto, 
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 scenartos do not vary greatly under 
assumed different economic conditions. This is primartly because housing cost inflation 
keeps pace with income growth under the different assumptions for the three scenartos 
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 AnnexA) 

Housing Production Needs 

Figure 4.4 (fable 4.7) reports the ,minimum number of new and renovated units 
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 scenartos. 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 
priilciple) to accommodate the projected net increase in households (ofvarted 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~l"dyiet-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 well 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 an 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 
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Figure 4.5(.) 
Housing Production Needed by Tenure and Income Cla.a, 1993·1998 
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Although the total level of housing production Is the same for all three future 
scenartos. the numbers of different types of units needed vary slightly because of the 
differing tenure patterns and minor vartatlons In the assIgnment of housing solutions. 
In all scenartos. 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). 

Af(ordabWty 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 affordabillty problems of households at the end of the 
stmulatlon 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. (TIle definition of affordabllity 
was given In Chapter III.) 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 eftldent manner. For example. 
poorer households are given first opportunity to take lower cost units. As a result. the 
affordabillty 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; tenure. and region. In addition. the tables give the total annual defl.dency 
gap for households (In millions of 1998 dollars). 

Table 4.11 reports the numbers of households that are projected to have an 
affordabillty 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 
affordabillty 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 defl.dency gap Is the difference between what households 
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Figure 4.6 
Households Living in Unaffordable Housing by Tenure and Income 

1993·1998 Estimates 
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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 wtth an affordabillty 
problem. Again. the largest total gap Is in the NortheITl region (41.5 million dollars) . 
Households in the Central region have the largest average household gap (5.966 dollars). 
followed by those in the NortheITl and SoutheITl 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 affordabillty information by tenure status. 
Most of the households wtth affordabillty problems (7l percent) are renters. and most of 
the deficiency gap (58 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 affordabillty 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 . 
three regions. 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 wtll be higher during the 1993-1998 pertod 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 affordabillty problems. While the number 
of households wtth affordabillty 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 slgntftcantly the 
incidence of affordabillty problems. it substantially increases the size of the deficiency gap 
for those households that have a cost burden in the Accelerated growth scenario. 

Householc;lS';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 wtth 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 categortes. 

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

As descrtbed 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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Figure 4.8(a) 
Household Deficiency Gap by Type and Income 
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substantially lower than during the halcyon years of the late 1980s and beginning of the 
1990s. However. the affordabUity 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 affordabUity 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 Uve in overcrowded or physically Inadequate units. 

As was the case in the base-year. most of the households with affordabUity problems 
(74 percent) are in the two lower-income groups. and renters are more than twice as 
likely as owners to have an affordabUity 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). TIlls 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 arulUal 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 :a:¢col'nmodate 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 affordabUity 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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doUars.22 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 affordabUity problems due to the decrease in 
housing inflation . 

. ".", 

I 
"It should be remembered that cost projections are based on h1stDrtcal trends, Le., what Is likely tD occur I 

In the absence of successfullmplementaUon 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 teSlCients durtng 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. It Is 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 
Issued an average of 140 occupancy permits per month, a yearly average of 1,680 
unlts.23 

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 ts 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 stonn windows/doors, tnsulatlon, 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 
apprOldmately 12 percent of the respondents and would therefore total at least an 
additional $1 mill. annually. Second, reported outlays for each renovation or 
rehabilitation item are median estimates which are considerably less than mean 
estimates because of several extreme high values. Thtrd, 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 perfonned by members of the 
household.24 

' - " 

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 th~ mix of housing produced will be optimal. Therefore, If actual levels 

""The proporUon of housing units In the Household Survey whlch were buUt durtng the 1990-1992 pedod 
would Imply an average of 854 units being constructed annually. 

2. OVer one thlrd (38 percent) of those responding to the question said that their homes were currently 
In need of repairs. Nearly one In live (19.6 percent) estimated their needed renovations or repairs at more 
than $500. Again assuming the sampled households are representaUve of Guam's households generally, thls 
would Indicate that at least $3.6 million In renovaUons 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, Terrttorlal, and local governments all provlde resources to the housing sector 
In a variety of forms: provision of financlal 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 prlvate landlords. This section identifies existing forms of 
government assistance to GUAM's housing sector, and provldes order-of-magnltude 
estimates of that assistance. Ongoing flows of public resources Into GUAM's housing 
sector are then compared with the housing deficlency 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 difilcuit 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 avatlable on a 
program-by-program basis for comparable time periods. ThIrd, housing assistance 
programs are intermingled, both by admlnlster!ng agencles and for reclplent ho.useholds, 
thereby introduclng the potential for a double-counting bias, among others. Therefore, 
levels of public sector assistance to GUAM's housing sector which are reported here 
~ught to be viewed as Instructive rather than as definltive. 

GUAM received $35,054,689 In Community Development Block Grant (COBG) 
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 
~evelopment project. The COBG allocation totalled $2,845,000 for 1991 and $2,723,000 
for 1992, with the same amount allocated for 1993. AppraxtmateIy 40 percent of the 
COBG funding for 1991 through 1993 Is also earmarked for theAsan project.2S 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.-gnmts. Therefore, total annual housing assistance from HUD to Guam 
Is estimated to total approxlmately $18 m1llion. 

The Farmers Home AdmInlstration (FmHA) made 32 home loans on GUAM in 1992 
totaling $2.6 m1llion. About the same level of activity is projected for 1993.28 (A total 

~e U.S. Department of Housing and Urban Development has made a detennlnatlon that CDSC funds 
may now only be used lOr public Improvements and fac1Utles because the project no longer meets the 51 percent 
low/moderate Income benefit requtremenL 

2Bn.e Farmers Home AdmInIstration also operates a gnmts 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 relendlng 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 Communi~ 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 defidency 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 necessartJy 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 "underutll!zed" units 
to families needing larger units than they currently occupy. Second. the modellmplicltiy 
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-fac!l!tatlng programs.27 

.. '" ~ . 

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 readlly Simulated by the model. 
For example. using a provisional version of the HNA model. the effects on the housing defiCiency 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 . 

• ~ .. .to 
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ANNEXA 

SUPPLEMENTARY TABLES BY REGION AND ECONOMIC SCENARIO 

A- I 

I 
I 



Table 2.1 
Households by Tenure and Income Class 
GUAM Total 
1993 estimates 

1 1 1 1 
1 Number of Hhs Percent 1 
1 _______________ 1 

1 1 
1 . 1 

1 very 1 26.1% 1 
1 low inc 4,594 1 23.2% 1 
1 moderate Inc 4,629 1 23.4% 
1 high 1,917 1 9.7% 
1 very high 3,497 1 17.7% 
1 
1 
1 very 2,165 12.8% 
1 low inc 2,386 1 14.2% 1 
1 moderate inc 3,705 1 22.0% 1 
1 high 2,348 1 13.9% 1 
1 veryhigh 6,255\ 37.1% \ 

I· ~ ~,I 
\ very ,324 1 20.0% 1 
\ low inc 6,980 \ 19.0% 1 
1 moderate inc 8,334 1 22.7% 1 
1 high 4,265 1 11.6% 1 
1 very high 9,753 1 26.6% 1 
1 ____ - ____ 1 ____ 1 



Table 2.2 
Households by Type and Income Class 
GUAM Total 
1993 estimates 

I I 
I Number of Hhs Percent I 
I I 
I . I 
I I 
I very 26.7% I 
1 low inc 707 16.3% 1 
1 moderate inc 8951 20.7% 1 
1 high 4451 10.3% 1 
1 very high 1.126 1 26.0% 1 
1 1 
I ' ~ 1 
1 very 13.1% 1 
1 low Inc 1.249 1 13.1% 1 
1 moderate inc 1.923 1 20.2% 1 
1 high 1.295 1 13.6% 1 
1 very high 3.820 40.0% 1 
I I 
1 I 
1 very low inc 2.109 17.9% 1 
1 low inc 2.570 21.8% I 
1 moderate inc 3.017 25.6% 1 . 
1 high 1,422 12.1% 
1 very high 2.652 22.5% 
I 

very 
low inc 1.104 17.3% I 
moderate inc 1.502 23.6% I 
high . 797 I 12.5% I 
very high 1.849 29.0% I 

very 1.686 
low inc 1.350 I 29.1% 
moderate inc 998 I 21.5% 
~igh 306 6.6% 
very high 305 6.6% 

very 7.324 
low inc 6.980 
moderate inc 8.335 I 
high 4.265 I 
very high 9.753 I 

I 



Table 2.3 
Household Size by Income Class 
GUAM Total 
1993 Estimates 

Number of Hhs 

very low inc 
low inc 1,839 1 
moderate inc 2,202 1 , 
high 1,0991 
very high 2,956 

very 
low Inc 2,832 
moderate Inc 3,313 1 
high 1,5991 

1 very high 3,nO 1 
1 
1 
1 very low Inc 1 
1 low inc 1,571 1 
1 moderate inc 1,935 1 
1 high 1,0531 
1 very high 2,0121 
1 
1 . . 

1 
1 738 
I moderate inc 885 
I· -high , 513 
1 'very high 1,015 
1 
1 
I very 7,324 
1 low inc 6,980 
1 moderate inc 8,3351 
1 high 4,265 1 
1 very high 9,753 1 
1 1 

Percent 

1 
20.2% 1 
23.6% 1 
11.2% 1 
26.8% 1 

18.1% 
19.6% 1 
24.1% 1 
13,1% 1 
25.0% 1 

18.7% 1 
22.6% I 
13.6% 1 
26.1% 1 

1 
1 

20.0% 1 
19.0% 1 
22.7% 1 
11,6% 1 
26.6% 1 

1 



Table 2.4 
Household Size by Tenure 
GUAM Total 
1993 estimates 

1 1 
1 Percent 1 
1 Number of Hhs of Group 1 

1 1 1 ____ 1 

110W- """ '"=.,."". '~'iif' ,"'m ,,<.< ~< 4:"~ """':~'S"86Q\,,1 0,_;, .) .• " ... ;,~·. ~l\6-'OO.Yci. ~1 ' ''9'''''-,'' " ·"*"'·',, .. ,v c' . N. '" %"p..;,>j.~n·, ~ '." ~ , ' 1.i:~;o£' " '9-}y . 'y -,,; ... "'" -·-''rH:i:ri:i·-·.~~ MG" ,~~.~ ,: ,i:'. '"'f' .~~ 

1 1-2 persons 1 3,349 1 19.6% 1 
1 3-4 persons 1 5,802 1 35.4% 1 
1 5-6 persons 1 4,815 28.9% 1 
1 7+ persons 1 2,894 17.3% 
I 
1 
1 
I 
1 
1 
1 
1 

persons 
3-4 persons 
5-6 persons 
7+ persons 

I 1 persons 1 u,u.o" 

1 
41.9%1 
16.1% 
5.1% 

1 3-4 persons 14,098 38.5% 1 
1 5-6 persons 8,026 21.9% 1 
1 7+ persons 3,905 I 10.7% 1 
1 ______ -- _____ 1 ____ -11 

, , 



Table 2.5 
Households by Region 
GUAM Total 
1993 Estimates 

1 1 1 
1 1 Number of Hhs 1 Percent of 
1 REGION 1 in Region 1 Hhs in GUAM 1 ________________ 1 ________________ __ 

I. _~~l~,,~~~n 
1 ~~gJ~ I, - No Ii . " '. ; 1 ~~~ 

1 
1 
1 

I ' 
1 ____ ----_1_----_1_--------

, , 



Table 2.6 
Households by RegIon and Tenure 
Guam Total . 
1993 estImates 

1 
1 % Hhs in Region by: 

�---------------l----~,~----
1 REGION 1 Renters 1 Owners 

1-----------------------
1 
1 
1 
1 
1 
1 
1 
1 ___ -_---- ___ __ 



Table 2.7 
Households by Income and RegIon 
GUAM Total 
1993 estImates 

Percent of Households in Region by Income Group: 

1 
1 REGION 

1 
Very Low 1 Low 

1 
Moderate I High Very High 

1 _____________ 1 _____________ _ 

1 
1 
1 . 
1 
1 
1 
1 
1 1-_____ -- _____ 1 _________ 1 ______ _ 

.. .. ~ 



Table 2.8 
Household Size by Region 
GUAM Total 
1993 Estimates 

1 
1 
REGION 

1-2 persons 
3-4 persons 
5·6 persons 
7+ persons 

persons 
3-4 persons . 
5-6 persons 
7+ persons 

-2 persons 
3-4 persons 
5-6 persons 
7+ persons 

persons 
3-4 persons 
5-6 persons 
7+ persons 

Number of Hhs 

o . '+c)<t I 
7,099 I 
3,8691 
1,721 I 

Percent 
of Group 

%1 
39.1% 1 
21 .2% 1 
9.5% 1 

23.5% 1 
40.2% 1 
24.5%1 
12.3% 

14,098 1 38.5% 1 
8,025 1 21.5% 1 
3,906 1 10.7% 1 

...:..- ;;..:,- ' ,........:.._~ _________ 1 ____ --11 



Table 2.9 
Households In Inadequate Housing Units by Tenure and Income 
GUAM Total 
1993 estimates 

\ \ \ \ 
Number of Hhs \ Group's Share \ Incidence of \ 
with Problem \ of Prob Hhs \ Prob for Grp \ 

\ \ \ 

)g i! 
\ 
\ 

very 509 22.9% \ 9.8% \ 
low inc 755 \ 33.9% \ 16.2% \ 
moderate inc 720 \ 32.3% \ 15.2% \ 
high 72\ 3.2% \ 3.7% \ 
very high 170 7.6% \ 4.7% 

:0: ~. 

very low inc 173 \ 8.2% \ 
low inc 460 \ 21 .9% \ 
moderate inc 735 \ 35.1% \ 
high 182 8.7% \ 
very high 544 25.9% 

\ 
very low inc 15.8% \ 9.3% \ 
low inc 1,216 28.1% \ 17.4% \ 
moderate inc 1,457 \ 33.7% \ 17.5% \ 
high 254 \ ·5.9% \ 5.9% \ 
very high 714 \ 16.5% \ 7.3% \ 

\ \ \ 

_ ...... . 



Table 2.10 
Inadequate HousIng UnIts by RegIon 
GUAM Total 
1993 estImates 

1 1 
1 1 Number of Hhs 
1 REGION with Problem 
1 
1 
1 
1 
1 
1 
I 
1 

1 

1 Total 4,3221 
1 I 

0 " . , 

% of Problem Incidence of 
Hhs In GUAM Problem 

100.0% 1 11.8% 1 
1 1 



Table 2.11 
Households In Inadequate Housing Units by Type and Region 
GUAM Total 
1993 estimates 

, , , , , Inadequate , Group's Share , Incidence of , 
,REGION Housing Units , of Prob Hhs , Prob for Grp , , , , , , , , . '\::) , , 16.1 , 17.9% , , Age 45·61 31.2% , 15.1% , , Age 30-44 wlkids 30.9% , 12.5% , , Age 15-44 w/o kids 9.8% , 6.6% , , Age 15-29 w/kids 8.1% 8.3% , , , , . I , Elderly 1 1 , , Age 45-61 31.1% , 13.3% , 

Age 30-44 wlkids 32.6% , 12.5% , 
Age 15·44 w/o kids 10.1% , 7.1% , 
Age 15-29 wlkids 8.2% , 8.3% , , , 

1 , 
Age 29.2% , 12.1% , 
Age 30-44 wlkids 42.0% , 10.8% , 
Age 15-44 w/o kids 5.3% , 3.8% , 
Age 15-29 wlkids 8.2% 5.6% , 

, 
, . ~g!3 45-61 1,366, 31.6% 14.1% 
, Age 30-44 wlkids 1,449 , 33.5% , 12.2% , 
, Age 15-44 w/o kids 412 , 9.5% , 6.5% , 
, Age 15-29 wlkids 360, 8.3% , 7.7% , , , , , 



Table 2.12 
Housing Inadequacy by Household Size and Region 
GUAM Total 
1993 Estimates 

I I 
REGION Number of Hhs I Incidence I ________________________ 1 ___________ 1 

I I 
, ~ -~~'t!! ..........,. ""':,,~ "t > t>""""-~ 

R~giOtr~ - ~\?IlIJ ' . 2j 232-" lb, .• . 12t2iikd 
- 1-:r Persons , .... """+ ...... ..-.~.....:: 477 I '6.7% I 

3-4 Persons 720 I 9.9% I 
5-6 Persons 529 f 13.7% I 
7+ Persons 5141 29.1% 

3-4 Persons 
5-6 Persons 
7+ Persons 

3-4 Persons 
5-6 Persons 
7+ Persons 

3-4 Persons 
5-6 Persons 
7+ Persons 

. " 
• 

I 

425 I 
352 I 
432 I 

I 

165 I 
142 I 
170 I 

I 

1,310 I 
1,023 f 
1,116 I 

I 

6.9% 
12.5% 
26.3% 

7.1% 
10.4% 
25.6% 

9.1% I 
12.7% I 
26.2% I 

I 



Table 2.13 
Crowded Housing Units by Region 
GUAM Total 
1993 Estimates 

1 
1 Crowded 
1 REGION Households 
1 
1 
1 
1 
1 
1 
1 
1 
1 Total 5,123 I ' 
1 1 

, .' " 

% of Problem Incidence of 
Hhsin GUAM Problem 

100.0% 13.9% 



Table 2.14 
Crowded Housing Units by Tenure and Region 
GUAM Total 
1993 Estimates 

I I I 
I Crowded I Incidence I 
I REGION Households I of Problem I 
I I I 
I I I I 
I RtrlOli'1 -NorlQ ' - "~'I ' , ' £ 384, 1 ~ , ' ' 1'3.1%':1 .1 ........ 9 ....... ~"U.oIOy • .., ... _;. __ .~""'....". .... " w, .... ·.· ."v, ._.,~ ... , >, ___ tt _ .... ,...._ .... , ...... __ 

1 Owners I 1,090 I 13,9% I 
I Renters I 1,294 I 12.4% I 
I I I I 
I Re" ooS2':;;eerf'ar-"""~-' ''''I''''' "" ~'''' 'f' 94lrJ ' "-, '"~'i5:.0"ir I 

•• 1 .. ·. go" v-v, ' ..•. ~ .• __ w...Jf, . ~.:t ... " ' .... ~.a. ~. P: . "' ...... '-.~_ Xot ... .e.v,.·~ ' ...... M 

I Owners I 1043 I 15.4% I 
I Renters I 898 I 14.6% I 
I I I I 
I Re' " '~so:;ti;"~"'. -'r>jl"" '''''''-~~'''7'~?'mnW''''' ': . , '~1lt7a~1 ....... " .... g.g)~~.~....,,;.':!!,~ ... ~~"~"*M.,'~Aw-.4I1WM»r.4.X~_, ..... _.~~ .... '"*~& 
I Owners I 467 I 20.1% I 
I Renters I 331 I 10.1% I 
I I I 1 
","'>'~ • 'i"" -, r24'M1; . . " "",,"-

I J~J~~) ~~~'ii;X~ K;';Y}!.~.,Yf '+*f+\~JIJ.r~~>... ... .. ,i!_.~, #<'·'*"IIIf(,* a.~~1 
I Owners I 2,600 I 15.4% I 
I Renters I 2,523 I 12.7% I 
I I I I 



Table 2.15 
Crowded Households by Type and Income Class 
GUAM Total 
1993 estimates 

I I 
1 Number of Hhs Incidence I 
1 ______ 1 __________ 1 

1
1. ·· 'moo I 

.~ I 
I very I 
I low inc 12.2% I 
1 moderate inc 13.0% I 
1 high 13.8% 1 
Iwryh~h 9.RI 
I I 
I I 
I very I 
I low inc 23.3% I 

moderate inc 20.8% I 
high 17.3% I 
very high 9.1 % 1 

very 
low inc 
moderate inc 
high 
very high 

very 
low inc 
moderate Inc 

~ hi.gh ' 
very high 

16em~ 
I very low inc 
I low Inc 
I moderate Inc 
I ·hlgh 
1 very high 
1 
1 
1 very 

3881 
197 I 
166 I 
33 I 
281 

1 low Inc 1 ,213 
1 moderate inc 1 ,278 
1 high 5541 
1 very high 749 1 

1 
I 
1 

24.8% 1 
19.6% I 
17.3% I 

9.5% I 

mM 
23.0% 
14.5% 
16.9% 
10.8% 

9.8% 

23.7% 
24.9% 
10.8% 
14.6% 

1 _____ - _____ 1 ____ _ 



Table 2.16 
Housing Deficiency by Tenure and Income 
GUAM Total 
1993 Estimate 

I 
I HHlds I Incidence 
I w/Cost Burden I 
I I 
I I 

very 4,4 85.1% 
low inc 1.285 I 28.0% 
moderate inc I 974 I 21.0% 
high I 301 I 15.6% 
very high I 501 1.4% 

1 1 

very 
low inc 36 1 1.5% 1 
moderate inc I 01 0.0% I 
high 1 01 0.0% I 
very high 1 01 0.0% 1 

1 1 1 

very 
low inc 1.321 1 19.0% 1 
moderate inc 1 9741 11.7% 1 
high 1 301 1 7.0% 1 
very high 1 501 0.5% 1 

1 

. -., 



Table 2.17 
Housing Affordablllty by Household Size and Income Class 
GUAM Total 
1993 Estimates 

I Number of Hhs I 
I w/Cost Burden Incidence I 
I I 
I I 
I- I 
I very 2,239 I 
I low inc 678 I I 
I moderate inc 639 I I 
I high 201 I I 
I very high 50 I I 
I I 
I I 
I very I I 
I low inc 428 I I 
I moderate inc 272 I I 
I high 94 I I 
I very high 01 I 
I I 
I I 
I very I 
I low inc 211 I I 
I moderate inc 59 I I 
I high 51 I 
I very high 01 I 
I I 
I I 
I I 
I I 
I moderate inc I 
I-hiQh . I 
I very high I 
I I 
I I 
I very 5,325 I 
I low inc 1,322 I 
I moderate inc 973 I I 
I high 300 I I 
I very high 50 I 0.5% I 
I I I 



Table 2.18 
Households with excessive Cost Burden by Region 
GUAM Total 
1993 estimates 

I 1 I I 
I Number of Hhs 1 % of Problem I Incidence I 

REGION 1 with Problem I Hhs in GUAM I 1 
_______ 1 1 ____ 1 I 

M"""'''''r'':T~rr.",m;1t'l1, ",1'''''! ~WJh .t~...,.,.'7~c~·"' · oj '~,,~54"':'8'~'o~ .I ",,:~'y • _:. II" n!!9.lQ.Q ... L £!991k .·" ' . 1:, , Il!'ftl:'jF>. ~@B,!$i:J. ',. . ;" . ~~ "i" ;;f!ii; <' .. 

, , 

Total 7.997 100.0% 

-----------------------------1----------1----------



Table 2.19 
Household Deficiency Gap by Tenure, Income and Region 
GUAM Total 
1993 Estimates 

North Central South All I 
Affordability Gap Affordabilny Gap Affordability Gap Affordabilny Gap I 

(000$) (000 $) (000 $) (000 $) I 
I 
I 
I 

very I 
low inc 3,166 I 1,574 I 181 I 4,921 I 
moderate inc 1,708 I 863 I 124 I 2,695 I 
high 333 I 217 I 431 593 I 
very high 18 I 431 81 69 I 

I 
I 

very I 
low inc 13 I 20 I 01 33 I 
moderate inc 01 01 01 01 
high 01 01 01 01 
vary high 01 01 01 01 

I I I I 
I 

very I 
I low Inc 3,179 I 1,594 I 181 I 4,954 I 
I moderate inc 1,708 I 863 I 124 I 2,695 I 

. I high 333 I 217 I 431 593 I 
I very high 18 I 43 I 81 69 I 
I I I I I 

. -, 



Table 2.20 
Vacant Units by Unitsize and Region 
Guam Total 
1993 Estimates 

1 1 1 1 
1 REGION Eff/1 SR 1 2 SR 3 SR 1 4+ SR 1 
1 _______________ 1 ____ , ____ 1 ____ ,1 

I 1 1 1 1 1 
Iljl' iIOO:j':"ifijoiffll:Jm ,.,...._M""""'. ,j_&< > :tI5lf 'j'" , "'59~~ : ~'~~:I w,;...:~~ ..... ~.-.< '-"m~ .;4._ .b ~ .. __ ~~ ';W!:~'''4----,!!. :-,: 
1 Percent 1 14.7% 1 41.8% 1 37.8% 1 5.6% 1 
1 1 1 1 1 1 
I. 
1 Percent 
1 
1 
1 Percent 
1 
I . 

1 

38.3% 

1 ______ ---- __ ---'-______ --' _____ _____ , 

. , . 



Table 2.21 
Vacant Housing Units by Housing Adequacy and Region 
GUAM Total 
1993 Estimates 

I 
Number of 

Inadequate Units 
Incidence I 

REGION I 
_____________________ 1 

I 
. I 

I 
. I 

I 
I 
I 
I 

-----------------______ 1 

--~ 
• 



Table 4.2 
Additional Households by Region 
GUAM Total 
1993-1998 estimates 

1 1 
1 1 Number of 
I 1 Additional Hhs 

Percent of 
Add'i Hhs 1 _________________ 1 ________ _______ _ 

1 
I 
1 
I 
I 
I 
I 
1 1_-------------- ________ _____ 1 



Table 4.3 
Estimated Homeownershlp Rates 
Existing and Additional Households by Region 
GUAM Total 
1993-1998 Estimates 

I 
I Additional HOlUseholds (1993 - 1998) 
I , 
,REGION Existing Hhs Accelerated Moderate , (1993) Growth Growth , , , , , 
( , 
( 
,Total 46% , 45% , 43% , 
( ( . ( ( 

..... ... 

. , 

Slow 
Growth 

I 
43% , , 



Table 4.4 
estimated Ownership Rates by Type and Income Class, 1993 - 1998 
Northern Region - Accelerated Growth Scenario 

I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
1 

very 
low inc 
moderate inc 
high 
very high 

very low 
low inc 
moderate inc 
high 
very high 

very 
low inc 
moderate inc 
high 
very high 

;)'o~ .~ 

very 
low inc 
moderate inc 

I· -high , 
I ·ve·ry high 

I 
I· 
I very 
I low inc 
I moderate inc 
1 high 
1 ve.ry high 
1 
1 

I I 
Existing Hhs I All Households I 

1993 I 
I 

60% I 
70% I 
72% I 
77% I 
85% I 

57% 1 
64% I 
66% I 
69% 

32% 
40% 1 
48% 
59% 

10% I 
13% 1 
18% 1 
23"k 

1998 

~i . 

I 
I 
I 
I 
I 

66% I 
68% I 
73% I 
80% 1 

40% 
51% 
57% 
60% 
62% 

30% 
38% 
44% 
52% 
61% 

19% 
22% 
27% 
31% 

1 
15% 1 
21% I 
27% 1 
31% 1 

1 very 1 
I~~ ~ ~I 
1 moderate inc 42% 1 43% 1 
1 high 49% 1 50% I 
1 very high 57% 1 56% 1 
1 ______ -----1-----1 



Table 4.5 
Estimated Ownership Rates by Type and Income Class, 1993 -1998 
Central Region - Accelerated Scenario 

I I I 
I Existing Hhs I All Households I 
I 1993 I 1998 I 
I I 
I 
I 
I very 58% 
I low inc 80% I 75% 
I moderate inc 87% I 81% 
I high 86% I 81% I 
I very high 91% I 85% I 
I I 
I I 
I very I 
I low inc 52% I 
I moderate inc 62% 
I high 72% 
I very high 72% 

very 23% I 
low Inc 37% I 42% 
moderate inc 53% I 56% 
high 68% I 69% 
very high 73% I 73% 



Table 4.6 
estimated Ownership Rates by Type and Income Class, 1993 - 1998 
Southern Region - Accelerated Scenario 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 

very 
low inc 
moderate inc 
high 
very high 

very 
low inc 
moderate inc 
high 
very high 

very low inc 
low inc 
moderate inc 
high 
very high 

very 
low inc 
moderate inct 
high . 
very high 

very. 
low inc 
moderate inc 
high 
very high 

very 

I I 
Existing Hhs I All Households I 

1993 I 

84% 
83% I 
93% 1 
93% I 

40% 
69% I 
74% 1 
74% 1 
82% 1 

17% 
21% 1 
29% 1 
44% 1 
62% I 

8% 1 
14% 1 
30% 1 
40% 1 

1998 I 
I 
I 

57% 
78% I 
79% I 
90% 1 
87% 1 

35% 
62% 
66% 
68% 
74% 

20% 
28% 
35% 
49% 
64% 

15% 
19% 
20% 
28% 

1 

1 
9% 1 

14% 1 
27% 1 
38% 

low inc 34% 1 30% 
moderate inc 42% 1 40% 1 
high 49% 1 53% 1 
very high 57% 1 64% 1 
_____ . ____ 1 ____ 1 



Table 4.7 
Housing Production Needed by Tenure and Income Class 
GUAM Total - tWleele,aRid !iWenario 
1993-1998 Estimates 

I 
I 1993 - 1998 
� __________ ~-------
I 
I New Units I Renovations 

------------1 1 ______ __ 

~,~I ~I--~~ 
I R~~:~" .. ,= ,i -1~ ;. -:4i§~ 
I very low inc I 0 I 1,137 
I low inc I 74 I 1,224 
I moderate inc I 186 I 1,090 
I high I 73 I 300 
I very high I 674 I 750 
I I ~I~ __ , 
I ~fi.~:"':::: -;(;:1[;' ,.:r2~1 '3;:~i 
I very low inc I 0 I 335 

low inc I 193 I 840 
moderate inc I 654 I 814 
high I 354 I 302 
very high I 1,220 I 1,017 

I "'"""'~ 
very 
low inc 267 I 
moderate inc 840 I 
high 427 I 
very high 1,894 I 

1,472 
2,064 
1,904 

602 
1,767 . -' ,," , . 

~~--------------I--------



Table 4.8 
Housing Production Needed by Tenure and Income Class 
Northern Region. Slow Growth Scenario 
1993·1998 estimates 

Slow Growth 
I , , 

------:-, ---I 
New Units , Renovations , 

----- ----!-----, , 
very 
low Inc 
moderate Inc 
high 
very high 

very 
low Inc 
moderate Inc 
high 
very high 

very 
low Inc 
moderate inc 
high 
very high 

o n 

43, 
113 , 
40, 

355 

172, 
369, 
168 , 
862, , 

, 
I 

616 , 
655, 
151 I 
380 I , 

I , 
353, 
476, 
115 , 
427, , 

969, 
1,131 , 

266, 
807, , 



Table 4.9 
Housing Production Needed by Tenure and Income Class 
Central Region - Slow Growth Scenario 
1993-1998 Estimates 

1 
Slow Growth 1 

----1,..-----1 
New Units 1 Renovations 1 

--_____ -1 1 

very 
low inc 
moderate inc 
high 
very high 

very 

41 
501 
201 

239 

low inc 29 
moderate Inc 283 
high 156 
very high 500 1 

447 
294 
- 74 
297 

1 



Table 4.10 
Housing Production Needed by Tenure and Income Class 
Southern RegIon· Slow Growth Scenario 
1993-1998 estimates 

1 I 
1 Slow Growth 1 
1 1 
1 1 1 
1 New Units 1 Renovations 1 
1 1 1 
1 1 
1 1 
1 very low inc 0 66 1 
1 low inc 271 2321 
1 moderate inc 23 1 141 1 
1 high 13 1 751 
1 very high 801 751 
1 1 
1 
1 very 0 34 
1 low inc 351 138 I 
I moderate inc 115 I 89 I 
1 high 70 I 771 
I very high 213 I- 9t 1 
I 1 
I I 
I very I 
I low inc 62 370 I 
I moderate inc 138 230 I 
I high 831 152 I 
I very high 2931 166 I 
I I I 
• r ~ " . 



--~--

Table 4.11 
Households Living In Unaffordable Housing Units by Tenure and Income 
GUAM Total· Accelerated Scenario 
1998 Forecast 

North Central South 1 
1 1 1 1 Total I 
1 Number of HHlds I Number of HHlds 1 Number of HHlds I Number of HHlds 1 

_____ 1 1 

very low inc 
low inc 
moderate Inc 
high 
very high 

2,7541 
1,3291 

919 1 
281 1 
361 

2,005 
655 
5301 

981 
571 

807 I 
179 1 
203 I 

18 1 
12 I 

1 
I 

5,566 1 
2,1631 
1,652 1 

3971 
105 1 



Table 4.12 
Household Deficiency Gap by Tenure and Income by Region 
GUAM Total - Accelerated Scenario 
1998 Forecast 

North Central South Total 

I Region 1 I Region 2 I Region 3 I I 
I Affordability Gap I Affordability Gap I Affordability Gap I Affordability Gap I 
I (000 $) I (000 $) I (000 $) I (000 $) I 

______ 1 I I I I 
I I I I I 

"""'~~--~~'~I' . .... ...... r .. ·.fQS.8~.lJ .; '. ' :i.£"''' . . ".:5l'." '. :r·. ... "·~jj.~~JJ!.·. -.:I: ", -, ki;.·'ilr ....... ~ .. .... =l~.~:~.g~ I Renter.$i, , .... ", .. '\0', , ~ !"'.... ~l~_ ~ ... '"'~ ... ~ 
very low inc I 15,333 I 10,433 I 2,547 I 28,313 
low inc I 8,886 I 4,663 I 1,180 I 14,729 
moderate inc I 4,760 I 2,711 I 1,021 I 8,492 
high I 1,821 I 775 I 104 I 2,700 
very high I 72 I 169 I 36 I 277 

J I ".,;'. ~'r.I'""~";: 
very 
low inc 7,430 I 5,331 I 1,971 I 14,732 
moderate inc 5,419 I 4,935 I 2,414 I 12,768 
high 852 I 563 I 771 1,492 
very high 01 01 01 0 

very 19,036 13,836 3,292 36,164 
low inc I 16,316 I 9,994 I 3,151 I 29,461 
moderate inc I 10,179 I 7,646 I 3,435 I 21,260 
high I 2,673 I 1,338 I 181 I 4,192 
very high I 72 I 169 I 36 I 277 

-t' I I I 



Table 4.13 
Households living In Unaffordable Housing Units by Tenure and Income 
GUAM Total - Moderate Scenario 
1998 Forecast 



Table4.14 
Household Deficiency Gap by Tenure and Income by Region 
GUAM Total - Moderate Scenario 
1998 Forecast 

North Central South 

1 Region 1 1 Region 2 1 Region 3 

Total 

I 1 
I Affordability Gap I Affordability Gap 1 Affordability Gap 1 Affordability Gap 1 
1 (000 $) 1 (000 $) 1 (000 $) 1 (000 $) 1 
1 1 1 1 1 
1 1 1 1 1 

very 1 2,1 41 
low inc 7,4971 3,9821 9921 12,471 1 
moderate inc 3,8641 2,204 1 821 I 6,8891 
high 1,486 1 640 I 841 2,210 1 
very high 481 121 1 261 195 1 

1 1 

very 3,271 3,007 655 6,933 I 
low inc 6,609 I 4,6951 1,753 1 13,057 1 
moderate inc 4,8621 4,431 1 2,167 I 11,460 I 
high n61 512 1 71 1 1,3591 
very high 01 01 01 01 

1 1 I I 

very I 
low inc 1 14,106 1 8,6n 1 2,745 I 25,528 1 
moderate inc I 8,726 I 6,635 I 2,9881 18,349 I 
high I 2,262 I 1,152 I 155 I 3,5691 
very high I 48 I 121 1 261 195 I 

-r . , I I I I 



Table 4.15 . 
Households LIving In Unaffordable Housing Units by Tenure and Income 
GUAM Total - Slow Growth Scenario 
1998 Forecast 

North Central I South 
I I I Total I 

Number of HHlds I Number of HHlds I Number of HHlds I Number of HHlds I 
____________ ! _______________ 1 

I 
I 

5,566 I 
2,163 I 
1,652 I 

very low inc 
low inc 
moderate inc 
high 
very high 

very 
low inc 
moderate inc 
high 
very high 

2,754 I 
1,346 I 

912 I 
281 I 

11 

n4 
524 
429 I 
271 I 

01 

2,005 I 
683 I 
526 I 

98- 1 
28 

555 
305 
399 I 
170 I 

01 

1 
120 
198 I 

45 I 
01 

397 I 
105 I 

I 
I 
I 

949 I 
1,026 I 

486 I 
01 

I 



Table 4.16 
Household Deficiency Gap by Tenure and Income by Region 
GUAM Total - Slow Growth Scenario 
1998 Forecast 

North Central South 

I Region 1 I Region 2 I Region 3 

Total 

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

very 1 
low inc 6,2431 3,3241 819 1 10,3861 
moderate inc 3,0891 1,7651 648 1 5,5021 
high 1,1941 5221 671 1,7831 
very high 351 891 19 1 1431 

1 1 
1 

very low inc 2,926 2,6871 586 6,199 I 
low inc 5,9051 4,191 1 1,566 1 11,662 1 
moderate inc 4,3531 3,9681 1,940 1 10,261 1 
high 705 1 4651 66 1 1,2361 
very high 01 01 01 o 1 

1 
1 

very 1 14,035 10,218 2,360 26,613 1 
low inc 1 12,1481 7,515 I 2,385 I 22,048 I 
moderate inc I 7,442 1 5,733 I 2,588 I 15,763 1 
high I 1,899 I 9871 133 1 3,019 I 
very high 1 35 1 891 19 I 143 1 

-" I I 1 1 

I 
I 
I 
I 



Table 4.17 
Household Deficiency Gap by Type and Income 
GUAM Total - Accelerated Growth 
1993-1998 Estimates 

1993 I 1998 I 
Affordability Gap I Affordability Gap I 

(000 $) I (000 $) I 
I 

very low inc I 
low inc 110 I 2,502 I 
moderate inc 94 I 1,900 I 
high 41 225 I 
very high 51 20 I 

I I 

very 2,683 
low inc 706 I 7,080 
moderate inc 410 I 6,145 
high 125 I 1,060 
very high 32 I 124 

I 

very 
low inc 1,283 I 12,941 
moderate inc 705 I 8,778 
high 131 I 1,195 
very high 01 10 

I 

very I 
low inc 2,084 I 3,885 I 
moderate inc 1,256 I 3,565 I 
high 304 I 1,587 I 
very high 33 I 123 I 

I 

very 3,222 6,718 I 
low inc 757 I 3,051 I 
moderate inc 230 I 871 I 
high 31 I 124 I 
very high 01 01 

I 

very low inc 16,859 I I 
low inc 4,940 I 29,459 I 
moderate inc 2,695 I 21,259 I 
high 595 I 4,191 I 
very high 70 I 2n I 

I I 



ANNEXB 

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 localjurtsdlction's pollcy 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 coUect information on all fifty states and other 
pollticaljurtsdictlons, the examples given here represent the wide range approaches used. 
In addition. we give a more in-depth look at two States, Califomta and New Jersey, which 
cany 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 spedal 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. Enterprtslng 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 !iNA 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 compartng the practices of different States is the 
extent to which local input is a part of the HNA process. The partidpatlon of local 
governments is clearly related to their relative autonomy in hOUSing dedsions and 
housing funds.-~ere local authorttles make independent dedsions and receive no State 
funds. there is less incentive to have a detailed statewide HNA done by the State 
government. In such ctrcumstances, 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, Flortda has a new law requtring 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 munidpal level, and local 
governments playa prescrtbed 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 (HOIl, a composite of per capita Income, the housing 
cost ratio, and the number of people and rooms In the household. The HOI 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 Ifless than 10 percent oflocal 
housing Is affordable. Most communities fall well below the 10 percent mark. Florida's 
Department 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 toW!l5 produce plans which address 
housing needs. Both the Office of State Planning and the Housing Finance AuthOrity 
(HFAl 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 qua.liiY for 
certain technical assistance and funding, communities voluntarily produce local needs 
assessments which identi1'y 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 datal, 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. 
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CALIFORNIA 

California's Department of Housing and Community Development prepares a 
statewide HNA every three years. The HNA descrtbes overall trends In household 
charactertstics, the housing stock, and housing problems such as affordabllity, 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 aliocated 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 jwisdictional boundanes), 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 ofRHNPs. 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 ;m~ tenure of household need. Depending on the ctrcumstances, 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, prtson, 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 oflow- 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 (t.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 tnformatlon 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, affordabllity. and 
vacancy rates. 

The second component of the New Jersey HNA ts prepared by the Council on 
Affordable Housing (COAH). The COAH, which was created by the Fair Housing Act of 
1985, ts 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 nabor 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 multiplying 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 p:rec:redited need figure. It Is this precredlted need that the municipality Is 
required, by law, to meet. 
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ANNEXC 
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 Fbrecasts by Duenas 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 scenarto simulation. In 
addition. the two tables show the source(s) used to determine the values for each HNA 
variable. 

As reported In ChapterV. 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 Duenas 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 Lab or (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 Swvey data. 

Household 
Growth Rate 

Nominal Income 
Growth Rate . " 

House Price 
Growth 

Rental PriCe 
Growth 

Table C-1 - HNA Model Scaling Factors 

Value: Sources: 

5.3% Duenas and Associates 

10.0% 1990 Census 
Department of Labor 

Duenas and Associates 

10.0% 1993 Housing Survey and 1990 Census 
Duenas and Associates 

12.0% 1993 Housing Survey and 1990 Census 
Duenas 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 = Income 1990 x (1 + 0.10)1993-1990 
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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 Duenas and AsSOCiates. 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 1993.28 

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 Dueftas 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 Dueftas 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 occu=<! 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 Co2 - DNA 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: 

98,400 
1BO,300 
217,200 
300,200 

630 
864 

1.216 
1.300 

0 .63% 

8 .40% to 
8.26% 

2.0% 

Source: 

1990 Household SUlVey 
Duenas and Associates 

1993 Household SUIVey 
Duenas and Associates 

Duenas and Associates 

Blue Chip indicators 
Bond Rate Forecast 

1993 Housing SUIVey 
Amertcan Housing SUIVey 
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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 Duefias and Associates and conducted on the Island by Merrill and 
Associates. Because adequacy varlables were not available In the 1990 Census Mlcro­
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. nus 
equation emplrtcally established the relationship between Inadequacy and selected HNA 
model variables using the 1993 Housing Survey data set. From this emplrtcal 
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 
;ivailable In the Census-supplied tabulations. Second. we emplrtcally estimated a 
relationship between Inadequacy and HNA-defined household and dwelling 
characteristics. represented by the newly constructed varlables using the LOGIT 
methodology. ThIs produced coefficients for each of the variables (the same varlables 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 
coefficients 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'tbe relationship between the HNA variables and housing lnadequacy •. 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 limlted by those variables defined In the HNA model since we used the model's 
base data variables for allocating this measure. Inadequacy appeared best explatned 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 = flHousehDld: Income. Type, Size, Tenure, and Unit size} 
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After empirically estimating this equation using the LOGIT methodology, we obtained 
the log-odds parameters for each Independent variable.29 Then, by using a logarithmic 
transformation, we derived the probabilities of inadequacy for each vartable. 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 I (1 + e.az) 

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

By using this mathematical equation we evaluated each base data sample case (using 
slmtIarly 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 vartables found ~ the 1993 Household Survey. For the 
purpose of the HNA model, we chose variables that corresponded to the HUD ISlmonson 
definition used in the American Housing Survey (AHS). By this definition, Inadequate 
housing has either severe or moderate physical problems. 

Severe Physical Problems. Table 0-1 lists the AHS definition for severely Inadequate 
units and contrasts this definition with the one developed by the Urban Institute. The 
latter was used 10 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. 

29 Since Inadequacy was also specified for vacant units In the HNA base data, the model was esUmated 
with unit size as the only explanatory varlable. TIle coe1llclents (or this model were evaluated for vacant 
housing units In the base data me. In this manner vacant units were assigned as either adequate or 
Inadequate. 
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Table D-l 
Severely Inadequate Housing Definition 

AHS Definition Urban Institute Definition 

Plumbing: Lacking hot piped water or a Plumbing: Same as for AHS, with the 
flush toilet, or lacking both a bathtub addition of no running water as 
and a shower all for the exclusive use of grounds for severe inadequacy. 
the unit. 

Heating: Having been uncomfortably Heating: Because Guam has such a 
cold last winter, for 24 hours or more, tropical climate, heating was not 
because the heating equipment broke included as a measure for inadequacy. 
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 Upkeep: Our data did not include any 
six maintenance problems: leaks from information about cracks or holes in 
outdoors or indoors,holes in the floor, the ceilings, walls, or floors. We 
holes or open cracks in the ceilings, therefore required all of the remaining 
more than a square foot of peeling paint conditions for inadequacy: leaks from 
or plaster, or evidence of rats in the last outdoors, leaks from indoors, and 
90 days. evidence of rats in the last 90 days. 

Hallways: Same as AHS. (For the "no 
Hallways: Having all of the following elevator" problem, we included only 
four problems in public areas: no buildings at least four stories high, and 
working light fixtures, loose or missing without elevators). 
steps, loose or missing railings, and no 
elevator (for buildings of 3 or more 
floors). Electric: Same as AHS with the 

exception of the number of blown fuses. 
Electric: Having no electriclty, or all of Our data asked only if there had been 
the following three electric problems: any blown fuses or tripped circuit 
exposed wiring, a room with no working breakers in the last 90 days. 
wall outlet, and three or more 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 "I" to owners and "0" to renters. Data from the 1993 
Household SUIVey 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. 

Where. . '" 

Table E-l 
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 

HHSlzel -1.18 0.32 
HHSIze2 -0.86 0.26 
HHSIze3 -0.42 0.28 

Income -1.18 0.18 

HHTypel = IIf elderly household. 0 otherwise 
HHt¥Pe2 = 1 If age 45-61 household. 0 otherwise 
HHType3 = 1 If age 30-44 with children. 0 otherwise 
HHType4 = 1 If age 14-44 without children. 0 otherwise 

HHSIzeI = IIf 1-2 person household. 0 otherwise 
HHS1ze2 = 1 If 3-4 person household. 0 otherwise 
HHS1ze3 = 1 If 5-6 person household. 0 otherwise 

Income = 1 If Income greater than Island median. 0 otherwise 

Note: These estimates represent the log-odds of ownership. They were converted to 
probab1l1ties of ownership through a logarithmic transformation. 
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ANNEXF 
MAINTAINING AND UPDATING THE RNA 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 pertod 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 mes 
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 mes for each region. 

3) Review and, If appropriate, revise parameters used to predict ownership rates 
among new households, contained In the logit model meso 

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

Detailed Instructions for performing 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 Ftles 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 
rue 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 rues represent the HNA 
model's most <;:9l,Ilplex information requirements, and generating updated rues for each 
year's simulations will pose the greatest challenge Involved In Implementing the model. 

Base data rues 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 rues for GUAM. Data had to be scaled to 1993 
terms. ThIs process Involved accessing supplementary 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. 
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Simulation Parameter FOes contain estimates of expected changes In households, 
houstng stock, Incomes, and prices over the simulation period. Chapter IV of thts report 
explatns where forecasts of trends for the 1993-1998 period were obtatned, and describes 
three alternative sets of assumptions about short-term economic developments that were 
used to estimate the ImpJlcations of "alternative futures" for houstng needs on GUAM. 

Each time the HNA model Is Implemented, analysts tn GUAM may revise the 
estimates of demographic and economic trends for the next five-year period, and 
experiment wtth alternative assumptions about population change, housing price 
inflation, and tncome 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 houstng needs under differtng circumstances (see HOUSing Needs 
Assessment User's Marwal). 

Loglt Model FOes contatn parameters used to assign tenure chOice (owner or 
renter status) to newly forming households in an HNA simulation. As explatned in Annex 
C of this report, logtt parameters were estimated from the 1993 Household Survey data, 
and are sensitive to changes over time tn tncome levels as well as houstng costs. 

It wtll not be necessary to revise the logtt 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. 

Runnlug the HNAModel 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 (tn LOTUS, dBase, or SAS, for example). 

A separate implementation of the Model must be performed for each regton, under 
each set of assumptions about future trends. In other words, if analysts on GUAM plan 
to retain the three geographic regtons used in this report, and wish to simulate three 
"alternative futures," it would be necessaxy to run the HNA Model 9 times (once for each 
scenario and:6I'!ce 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 IDes to another, to review 
results before prtnting them out, and to obtatn basic model results tn predefined table 
formats. 
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