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Introduction
The Honolulu Transit-Oriented Development (TOD) Scenarios 
Study was undertaken to inform discussions about the role that 
rail transit and growth focused around transit can play in ad-
dressing the challenges facing Oahu today and into the next 
decades. The scenarios produced in this project posit varying 
futures in which population and job growth is more or less fo-
cused around the Honolulu Rail Transit corridor. These sce-
narios are analyzed for their impacts on a full range of fiscal, 
environmental, transportation, and quality of life indicators 
to express the island-wide costs, benefits, and consequences 
of land use, transportation, and related policy and investment 
decisions on Oahu. 

This project builds on the station-area TOD studies completed 
or being undertaken by the City and County of Honolulu and 
other agencies, and adds a higher-level, corridor-wide perspec-
tive to studies of demand, capacity, and development potential 
along the Honolulu Rail Transit corridor. It sheds critical light 
on the island-wide impacts and fiscal implications of how and 
where growth occurs on Oahu, providing a broader context for 
the public TOD station-area planning process and discussions 
of the role rail transit and related investments play in the future 
of Honolulu.

Project Working Group and Consultant Team
The Honolulu TOD Study Scenarios Project was commissioned 
by the Pacific Resource Partnership (PRP) to analyze the devel-
opment potential and full range of impacts of transit corridor-
focused development. PRP assembled a diverse project working 
group to provide crucial input and bring a broad set of perspec-
tives and opinions to discussions about TOD, rail, and future 
growth and development on Oahu. This group includes leaders 
and key stakeholders from environmental, business, develop-
ment, finance, social equity, and public policy groups. 

The project is led by Calthorpe Associates, a national and in-
ternational leader in TOD planning and scenario development 
and analysis. Market analysis and TOD implementation exper-
tise is provided by Strategic Economics, and the firm Bowers + 
Kubota adds critical local expertise and perspective.

Honolulu 
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Scenario Planning for Oahu

O ahu is a place of natural splendor, rich history, diverse people, and world-renowned quality of life. It is also, like many cities 
across the United States, facing significant challenges as it settles into the 21st century. Oahu and its nearly one million residents 

are faced with stressed city budgets and aging infrastructure, high levels of traffic congestion and auto dependence, extremely high 
costs of living, housing affordability gaps, rising obesity rates and related health issues, dependence on foreign oil for transporta-
tion and electricity, and greenhouse gas and other air pollution issues. This project serves to answer fundamental questions about 
how the shape of growth on the island impacts each of these issues. By comparing a business-as-usual development pattern and 
transportation investment policies with future patterns that are more walkable, less auto-dependent, and more closely coordinated 
with transit investments, the scenarios explore the specific impacts of different options for accommodating projected population 
and job growth.

Rail corridor area – see map at right
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Honolulu Rail Transit Corridor 
Transportation investments are key to supporting the growth that will shape Oahu’s 
future. Phase 1 of the fixed-guideway Honolulu Rail Transit system will run from 
West Oahu to Ala Moana Center. Extensions are planned to the west through 
Kapolei, and to the east to the University of Hawaii-Manoa campus and Waikiki.

PEARL HARBOR

PEARL 
CITY

WAIPAHU

KAPOLEI

AIEA

SALT LAKE

KALIHI

HONOLULU

KAKAAKO

EWA BEACH

Land Consumption

Between 1992 and 2005, nearly
  10 square miles 

of land were newly
developed on Oahu.1 

Electricity Prices

                     Oahu has among the  
                        highest electricity prices  

                                 in the U.S.  
            

Per kilowatt-hour, residents pay 

over two and a half  
times the national 

average.5

Energy Supply

Imported petroleum provides nearly 

90% of all energy 
consumed in Hawaii.6

Emissions per kilowatt-hour of electricity
and gallon of gas are thus much higher

in Hawaii than on the mainland.7

Housing Affordability

Honolulu is among the most expensive  
housing markets in the nation, with the  

median house or condo valued at $550,000.3

Over half of residents
spend more than

30% of their income
on housing.4

Traffic Congestion

Honolulu has the worst traffic
congestion in the U.S., surpassing

Los Angeles, San Francisco, and New York.

The average driver spent

  58 hours
       in traffic
                                  in 2011.2
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T his project’s scenarios help to address a number of important questions and issues about Oahu’s future growth and the 
specific role that the Honolulu Rail Transit corridor can play in shaping that growth.

Scenario Drivers

Growth 
How much will Oahu grow 
between now and 2050?  
Each of the scenarios tested in 
this study accommodates the 
same number of people, homes, 
and jobs. The study uses official 
state and city/county projections 
for population and employment 
through 2050. According to these 
projections, Oahu will need about 
104,500 additional homes to ac-
commodate its resident population.

Housing Demand 
What kind of housing do the residents of Oahu 
need now and into the future?  A growing body of re-
search suggests that housing demand in the US and Hawaii 
is shifting to favor more compact housing types and neigh-
borhoods that offer convenient access to transit, shopping, 
and entertainment.8 Over the coming decades, residential 
demand will be driven in large part by the housing prefer-
ences and needs of the two largest generations: the Baby 
Boomers and the Echo Boomers. Demographic changes, as 
well as increased considerations for accessibility, afford-
ability, and quality of life, impact the types of housing need-
ed to meet the needs of current and future residents.

Currently, Oahu’s housing mix is relatively more compact 
than the national average. Over the last decade, single family 
detached homes have accounted for the majority of new con-
struction, about 64%, with attached and multifamily homes 
making up the other 36%.9 However, married couples with 
children, the primary market for single-family detached 
homes, now account for only 22% of all Oahu households10, a 
proportion that continues to shrink each year. 

By contrast, the proportion of singles, single parents, empty 
nesters, and seniors — many of whom prefer more compact 
single family and multifamily housing types — has grown 
steadily. The city’s projections forecast the number of one- 
and two-person households to climb from 55% today to 60% 
by 2035. As these demographic trends continue, it is evi-
dent that a tighter connection between housing supply and 

demand, achieved through a greater diversity of housing 
types, will be necessary.

Analyzing changing household demographics and ex-
pressed preferences in the context of existing supply yields 
a projection in which demand for more compact and more 
transit-compatible residential types increases. The table 
above shows the projected demand for new homes by type, 
and the resulting end-state mix of all homes in 2050. The 
figures are tied to recent growth projections by the City and 
County of Honolulu. This new growth housing unit mix — 
23% smaller-lot single family, 28% single family attached, 
and 49% multifamily — reflects local housing preferences, 
as well as the tradeoffs people make in response to afford-
ability considerations and neighborhood characteristics.  

Projected Oahu Housing Demand to 2050,  
by Unit Type

Unit Type Existing Units
(2010)

Demand
(2050)

Net New Units
needed by 2050

Multifamily 146,100 
(43%)

196,850 
(44%)

50,760 
(49%)

Single Family 
Attached

29,280 
(9%)

59,400 
(13%)

30,120 
(28%)

Smaller Lot 
(<5,500 sq ft)

59,590 
(17%)

83,260 
(19%)

23,760 
(23%)

Larger Lot 
(>5,500 sq ft)

105,940 
(31%)

105,940 
(24%)

011 
(0%)

Source: Strategic Economics, 2012

Growth Forecasts

Homes

104,540

Jobs

182,750

Population

189,660

Growth
2010 to 2050

201020001990 2020 2030 2040 2050

0.2 M 

0.4 M

0.6 M

0.8 M

1.2 M

1.0 M

0
million 

(M)

2050 Jobs 

744,430

2050 Population

1,145,450

2050 Homes

445,450

2010 Jobs 

561,680

2010 Population

955,790

2010 Homes

340,910
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Rail Corridor Capacity
How much growth can the rail corridor realistically accommodate over the next decades?  This study 
explores the critical question of corridor capacity from the perspective of ongoing City/County efforts, and includes a data-
driven assessment of the physical and financial capacity of corridor-area lands to accommodate additional housing and 
employment growth. These analyses serve to bracket the range of development potential of the corridor. (For the purposes of 
this study, the corridor is defined as a roughly one-mile radius around the planned stations, including the first phase of the 
planned rail system, known as the Minimum Operating Segment, or MOS, as well as the extensions planned for both the Ewa 
(west) and Diamond Head (east) ends of the system.) 

Undeveloped Land and Redevelopment Capacity 
Analysis. This study used extensive parcel, building, and 
land cover data from the Honolulu Department of Planning 
and Permitting (DPP), along with state and aerial imagery 
sources to determine the total undeveloped land area along 
the rail corridor, and assess the likelihood that developed 
land along the corridor will redevelop to more intense or 
different uses over time. A combination of form- and value-
based analyses (performed using floor-area ratios (FAR) 
and improvements-to-land (I-L) ratios), combined with DPP 
data on existing and pipeline projects, was used.

The resulting ranges for development potential depend on 
the assumptions applied; specifically, using relatively mod-
erate sets of FAR and I-L ratio thresholds14, between 3,000 
and 3,650 acres of currently developed land could be ex-
pected to redevelop or intensify over the next decades. This 
acreage is supplemented by the approximately 6,750 acres of 
previously undeveloped land along the corridor.   

Station Area Plans.  The City and County of Honolulu 
has been working on station-specific development studies 
since 2009, and has either completed or is in the process 
of developing plans for nearly all the stations along the first 
phase of the planned rail line.12 Together, these station-area 
plans, which focus on the half-mile radius around 21 sta-
tions, accommodate about 58,000 new housing units. This 
assessment of “planned capacity” is an important compo-
nent to the scenarios developed in this study, as it defines 
the city/county perspective on approximate potential in the 
half-mile station areas. Because it has been demonstrated 
that rail supports ridership from a one-mile distance13, this 
study extends the TOD area to include areas within a one-
mile radius of the Phase 1 and rail extension stations. 

The illustrative at left depicts the plan for the Pearlridge rail 
station area. The plan, created by Van Meter Williams Pollack 
for the City and County of Honolulu, envisions the Pearlridge 
Station Area as a major urban center and regional shopping 
destination.

The graphic below highlights undeveloped land (green) and the 
redevelopment potential (pink) within the half- and one-mile 
radii of the rail stations.

Phase 1 rail route

Undeveloped land
Redevelopment potential

Planned extension

Rail stations

One-mile station areas
Half-mile station areas
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Scenario Building

The RapidFire Model
The Honolulu TOD Study scenarios were produced using the 
RapidFire scenario modeling tool, developed by Calthorpe 
Associates. The model is a user-friendly, spreadsheet-based 
tool used to develop and evaluate scenarios at the national, 
state, regional, county, corridor, and local scales. It con-
stitutes a single framework into which data and research-
based assumptions about the future can be loaded to test the 
impacts of corridor and local land use patterns.

The RapidFire model emerged out of the near-term need for 
a comprehensive modeling tool that could inform state, re-
gional, and local agencies and policy makers in evaluating 
climate, land use, and infrastructure investment policies 
across the United States.  

The model produces results for a range of metrics including: 

•	 GHG (CO2e) emissions from cars and buildings

•	 Air pollution and public health impacts

•	 Fuel use and cost

•	 Building energy and water use, and cost

•	 Land consumption

•	 Fiscal impacts: capital infrastructure costs, operations 
and maintenance costs, and local revenues

T he Honolulu TOD Study scenarios produced for this report depict the growth choices facing the island by combining different 
land patterns with variations in housing type mix, proximity to transit investments and concentrations of development, and the 

proportion of growth accommodated either through infill and redevelopment on already-urbanized “refill” land, or on previously 
undeveloped land. 

Land use scenarios are defined by the proportion of growth allocated to the Urban Infill, Mixed-Use Walkable, and Standard 
Suburban “land development categories” (LDCs). The LDCs represent distinct forms of land use. Each is associated with a unique 
set of assumptions describing housing type mix, travel behavior, land consumption, infrastructure costs, and other key factors. This 
allows the RapidFire model to estimate the impacts of varying different island-wide land use patterns over time.

Results are summarized so that users can compare the imp
acts of different scenarios. All assumptions are clearly iden-
tified and can be easily modified to test varying land use and 
policy choices. A detailed description of the RapidFire model 
can be found in the RapidFire Technical Summary, available  
at www.calthorpe.com/scenario_modeling_tools. 
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Standard Suburban
Land Use Characteristics

Represents the majority of separated-use, auto-oriented 
development that has occurred on Oahu, and dominated 
the American suburban landscape since World War II. 
Densities tend to be lower than those of the Mixed-Use 
Walkable LDC, with uses that are not highly mixed or 
organized to facilitate walking, biking, or transit ser-
vice. The Standard Suburban LDC can contain a wide 
variety of housing types, though medium and larger-lot 
single family homes comprise the majority of this de-
velopment form. These larger single family homes tend 
to consume more energy and water than those in the 
Urban Infill or Mixed-Use Walkable LDCs. 

Transportation Infrastructure

Not typically well served by regional transit service. Local 
street networks are not well connected, discouraging walking 
and bike trips. Most trips are made via automobile. 

Per-household vehicle miles traveled:   
Above 15,000 per year17

Mixed-Use Walkable
Land Use Characteristics

Less intense than Urban Infill, but highly walkable with 
a rich mix of retail, commercial, residential, and civic 
uses. The Mixed-Use Walkable LDC is most likely to oc-
cur as new growth on the urban edge or in large-scale 
redevelopment projects. It contains a rich mix of hous-
ing, from multifamily and attached single family (town-
home) to smaller- and medium-lot single family homes. 
Housing types in Mixed-Use Walkable areas tend to 
consume less energy and water than the larger types 
found in the Standard Suburban LDC.

Transportation Infrastructure

Well served by regional and local transit service, but may not 
benefit from as much service as Urban Infill growth, and is less 
likely to occur around major multimodal hubs. Streets are well 
connected and walkable, and destinations such as schools, 
shopping, and entertainment areas can typically be reached 
via a walk, bike, transit, or short auto trip. 

Per-household vehicle miles traveled:  
10,000 to 15,000 per year16

Urban Infill
Land Use Characteristics

The most intense and most mixed land development 
category (LDC), often found within and directly ad-
jacent to moderate- and high-density urban centers. 
Virtually all Urban Infill growth would be considered 
infill or redevelopment, and much of it would occur 
in the existing urban core in and around Downtown 
Honolulu. The majority of housing in Urban Infill areas 
is multifamily and attached single family (townhome), 
with some smaller-lot single family homes. These hous-
ing types tend to consume less water and energy than 
the larger types found in greater proportion in less ur-
ban locations.

Transportation Infrastructure

Supported by high levels of regional and local transit service. 
Well-connected street networks and the mix and intensity of 
uses result in a highly walkable environment and relatively low 
dependence on the automobile for many trips.

Per-household vehicle miles traveled:  
Less than 10,000 per year15
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Percent of New Growth 
in Rail Corridor

E ach of the scenarios represents a different way of accommodating projected housing and job growth on Oahu to approximately 
the year 2050. Each includes the same total number of people, homes, and jobs, but varies in where and how they are located on 

the island. The scenarios also vary in terms of the types of homes that will be built in the coming decades, and the extent to which 
their mix of housing types meet the demands of Oahu’s current and future residents.

Honolulu TOD Study Scenarios Overview 

This scenario extends the land development and transportation investment choices 
of the past decades forward to 2050. It accommodates about 46% of projected hous-
ing growth—about 48,000 homes—within the one-mile transit corridor area, but 
does not include the planned Honolulu Rail Transit line. Most new growth (81%) 
tends toward suburban, auto-oriented development, and more than 80% of growth 
occurs on previously undeveloped land, much of that outside of the rail corridor. 
The majority of new housing is single family detached; about 30% of new housing 
is multifamily. 

This scenario represents the housing and job distribution forecast in official state 
and city/county projections. It is very close to the distribution used in the rail rid-
ership forecasting for the federally required environmental impact statement. The 
Forecast Future sees about 55% of new growth occur on the corridor, accounting for 
about 58,000 new homes. While the majority of new growth occurs in auto-centric 
patterns and locations, there is somewhat more Mixed-Use Walkable and Urban 
Infill development in this scenario. Nearly 75% of growth occurs on undeveloped 
land, and most new housing remains single family detached in this scenario; there 
is more multifamily development than in Scenario A.

This scenario is built upon the City and County of Honolulu’s station-area planning 
efforts and focuses significantly more growth along the rail corridor than Scenarios 
A or B. The city/county station-area plans, which focus on the half-mile radius 
around the 21 stations along the first phase (MOS) of the rail program, accommo-
date about 58,000 new housing units. This scenario looks out to the one-mile radius 
and includes the rail extensions, accommodating about 75% (78,000 homes) of new 
housing growth within the rail corridor; about 27,000 homes are built outside of the 
corridor. More than two-thirds of new growth occurs in moderate-intensity, mixed-
use, less auto-dependent patterns; 16% occurs in urban infill locations; and 17% in 
Standard Suburban areas. About 60% of growth occurs on undeveloped land. This 
scenario comes closer to, but does not meet, projected housing demand by type. 

This scenario takes greatest advantage of the planned rail investment, while also 
seeking to meet projected housing demand by type. It accommodates about 85% of 
new homes, about 88,000 units, along the rail corridor, with another 17,000 homes 
located outside of the corridor. Growth along the corridor is focused in compact, 
walkable communities that include a range of single and multi-family types, and 
more than 25% of growth occurs through urban infill and redevelopment. Only 
about 3% of growth occurs in suburban, auto-oriented patterns. Growth in this sce-
nario is split equally between infill and undeveloped locations. The housing mix in 
this scenario aligns with projected housing demand by type of housing, with new 
housing construction focused on single-family attached and townhome products, 
multi-family housing, and smaller-lot single family homes. 

          In Corridor
Homes	 Jobs
55%	 67%
58,000 units	 122,500 jobs

          In Corridor
Homes	 Jobs
46%	 57%
48,000 units	 104,000 jobs

          In Corridor
Homes	 Jobs
85%	 64%
88,000 units	 117,000 jobs

Outside Corridor
Homes	 Jobs
25%	 40%
27,000 units	 73,000 jobs

Outside Corridor
Homes	 Jobs
45%	 33%
47,000 units	 60,500 jobs

Outside Corridor
Homes	 Jobs
54%	 43%
57,000 units	 79,000 jobs

Outside Corridor
Homes	 Jobs
15%	 36%
17,000 units	 66,000 jobs

          In Corridor
Homes	 Jobs
75%	 60%
78,000 units	 110,000 jobs
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Housing Unit Mix
Infill / Redeveloped Land

vs. Undeveloped Land
Land Development

Category Proportions

54% 
Undeveloped 
Land Growth

73% 
Undeveloped 
Land Growth

82% 
Undeveloped 
Land Growth

Infill / 
Redeveloped Land

46%

Infill / 
Redeveloped Land

40%

Infill / 
Redeveloped Land

27%

Infill / 
Redeveloped Land

18%

60% 
Undeveloped 
Land Growth

New
Growth to
2050

New
Growth
to 2050

New
Growth
to 2050

New
Growth
to 2050

Resulting 
Housing Mix 
2050

Resulting 
Housing Mix 
2050

Resulting 
Housing Mix 
2050

Resulting 
Housing Mix 
2050

Multifamily

Multifamily

Multifamily

Multifamily

Single Family 
Attached

Single Family 
Attached

Single Family 
Attached

Single Family 
Attached

Smaller Lot
(<5,500 sq ft)

Smaller Lot
(<5,500 sq ft)

Smaller Lot
(<5,500 sq ft)

Smaller Lot
(<5,500 sq ft)

Larger Lot 
(>5,500 sq ft)

Larger Lot 
(>5,500 sq ft)

Larger Lot 
(>5,500 sq ft)

Larger Lot 
(>5,500 sq ft)

17%

15%

5%

1%

28%

27%

25%

23%

45%

38%

37%

20%

24%

23%

22%

18%

7%

8%

23%

29%

8%

8%

12%

14%

31%

39%

35%

50%

40%

42%

41%

45%

Standard
Suburban	 81%

Standard
Suburban	 55%

Standard
Suburban	 17%

Standard
Suburban	 3%

Mixed-Use
Walkable	 17%

Mixed-Use
Walkable	 39%

Mixed-Use
Walkable	 67%

Mixed-Use
Walkable	 77%

Urban
Infill	 2%

Urban
Infill	 6%

Urban
Infill	 16%

Urban
Infill	 20%
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Scenario Metrics Summary

Vehicle Miles
Traveled (VMT)

Building
Energy Use

Highway
and Arterial
Roadway CostsLand Consumption

Miles driven in passenger 
vehicles on Oahu.

Energy (electricity and 
gas) consumed by new and 
existing residential18 and 
commercial buildings.

Capital and ongoing
operations and mainte-
nance costs of additional 
roadway capacity needed 
to accommodate VMT 
increases. 

Includes all previously un-
developed land that will be 
urbanized in a scenario.
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This scenario 
extends the land 
development 
and transporta-
tion investment 
choices of the past 
decades out to 
2050.

This scenario rep-
resents the housing 
and job distribu-
tion forecast in of-
ficial state and city/
county projections.

This scenario is 
built upon the 
City and County 
of Honolulu’s 
station-area 
planning efforts, 
and focuses 
significantly more 
growth along the 
rail corridor than 
Scenarios A or B.

This scenario takes 
greatest advantage 
of the planned 
rail investment, 
while also seeking 
to meet projected 
housing demand 
by type.

22.2

21.7

21.1

20.8

21.8

16.8

10.8

7.1

6.2

5.8

5.1

4.8

billion miles
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T    he comparative 
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summarized here are 
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the following sections. 
For clarity, values are 
rounded. All costs 
are expressed in 2011 
dollars.
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Fiscal Impacts
of DevelopmentGHG Emissions Household Costs

Rail Transit
RidershipWater Consumption

Capital and ongoing 
operations and maintenance 
costs for new local 
roads, sewer, water, and 
wastewater infrastructure. 
For public-sector revenues, 
see detailed results on page 
17.

CO2e emissions from 
passenger vehicles, and 
residential and commercial 
buildings.

Automobile transportation 
(fuel, insurance, mainte-
nance) and home energy 
and water costs.

Daily transit boardings 
on the proposed Honolulu 
Rail Transit line. 

Water used to serve and 
maintain new and existing 
homes.
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billion gallons
( cumulative to 2050 )
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101,850
 gallons / year
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$76,300
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( per new household, 2050 )

93,200
gallons / year
( per new household, 2050 )

$72,000
( per new household, 2050 )
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84,200
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( per new household, 2050 )

$68,000
( per new household, 2050 )

( per new household, 2050 )
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1,455

Buildings

Buildings Extensions

Buildings

Buildings

Transportation

Transportation Phase 1

Transportation ExtensionsPhase 1

Transportation ExtensionsPhase 1

4.58
1.65

1.53

1.35

1.28

2.93

2.86

2.78

2.75

4.39

4.13

4.03

$8.6

$8.0

$7.5

$7.1

( Scenario A does not include rail )
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200,000

160,000
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( daily in 2035 )
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( daily in 2035 )
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( daily in 2035 )
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$14,750

$11,150

$9,300

MMT / year
( annual in 2050 )

MMT / year
( annual in 2050 )

MMT / year
( annual in 2050 )

MMT / year
( annual in 2050 )
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Scenario Metrics
T his section explores the impacts of the Honolulu TOD Study scenarios for a range of fiscal, environmental, and transportation 

impacts. The RapidFire model was used to develop and model the full range of metrics for the four scenarios. Island-wide re-
sults are presented here; input assumptions for the metrics are summarized in the Appendix. Note that “cumulative” results reflect 
sum totals over many years (e.g., 2010 to 2050), while “annual” results reflect values in a single year.

Study Area
Projections

Land Use
Options

Modeling
Assumptions

Output
Metrics

The methodology for calculating scenario metrics is outlined in the RapidFire Technical Summary, available at
www.calthorpe.com/scenario_modeling_tools.
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Land Consumption 
The amount of land needed to accommodate new growth var-
ies widely among the scenarios. Land consumption includes 
all land that will be newly urbanized, including residential and 
employment areas, roadways, open space, and public lands. 
Through infill, redevelopment, and more efficient use of previ-
ously undeveloped land to accommodate new growth, scenari-
os with a greater share of Urban Infill and Mixed-Use Walkable 
development consume less land overall. By contrast, scenar-
ios that place a greater share of new growth in the Standard 
Suburban development pattern consume more land.

Scenario A, the business-as-usual scenario that puts most 
homes outside the corridor and continues past patterns of 
dispersed growth through 2050, consumes 21.8 square miles 
of previously undeveloped land — more than three times as 
much as Scenario D , the corridor-focused scenario. Scenario 
B (Forecast Future) consumes 16.8 square miles; Scenario C 
(Station Area Plans) consumes 10.8 square miles; Scenario 
D consumes 7.1 square miles. There were approximately 150 
square miles of urbanized or developed land on Oahu as of 
2005.20
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Fiscal Impacts
Infrastructure and Operations and Maintenance Costs
Increased land consumption can lead to higher costs for local 
infrastructure, as growth on previously undeveloped land re-
quires significant capital investments to extend or build new 
local roads and water and sewer systems. Growth focused in 
existing urban areas takes advantage of existing infrastructure 
and capitalizes on the efficiencies of providing service to higher 
concentrations of jobs and housing. (While it is true that some 
infill locations on Oahu are currently in need of costly infra-
structure upgrades, many of these costs will ultimately need to 
be borne regardless of where future growth is concentrated.) 
Accommodating growth within focused urban areas will help to 
ensure that future infrastructure investments generate a high 
return on investment in the form of quality neighborhoods.

The cost difference between compact and more dispersed de-
velopment increases when public-sector operations and main-
tenance (O&M) costs are taken into account. O&M costs include 
the ongoing city expenditures required to operate and maintain 
the infrastructure serving new residential growth, along with 
providing other services included in the city’s operating bud-
get.21 Engineering and public works costs are strongly linked 
to the physical form of infrastructure. More dispersed develop-
ment, which entails greater lengths of roads and sewer pipes, 
incur higher O&M costs than more compact development, 
which capitalizes on the economic efficiencies of shared infra-
structure capacity. The same is true for many services such as 
police and fire, which cost more to provide when development 
is more dispersed. 

Focusing growth within the corridor area would reduce costs 
significantly, as demonstrated by reviewing the capital infra-
structure and ongoing O&M costs for each scenario. As com-
pared to Scenario A (Business as Usual), following the develop-
ment pattern of Scenario B (Forecast Future) would save $595 
million to 2050; Scenario C (Station Area Plans) would save 
$1.0 billion; and Scenario D (Corridor Focus) would save $1.5 
billion — 17% less on the whole than Scenario A, and an average 
savings of $13,900 per new home.

Note that the capital infrastructure and O&M costs detailed 
here represent those associated with residential growth only. It 
is expected that the inclusion of non-residential fiscal impacts 
would compound the cost and revenue differences that have 
been evidenced between dispersed and compact development 
patterns.

Cumulative Capital Infrastructure Costs and 
Operations and Maintenance (O&M) Expenditures 
(2011 dollars)
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Revenues

Potential public-sector revenues associated with different de-
velopment patterns are estimated from local residential prop-
erty and property transfer taxes. Compact development can 
generate higher local revenues than more dispersed develop-
ment, because denser locations tend to have higher property 
values22. Close proximity to major transit systems also boosts 
property values. Some of this increased value and the resulting 
higher home and rental prices are offset by the benefits of living 
in a more efficient location: the scenarios demonstrate that new 
households in Scenario D save an average of $6,300 per year on 
transportation costs (see the Household Costs Summary sec-
tion on page 27) — a difference that is highest for households 
living on the rail transit corridor in the most walkable, mixed-
use communities. 

The relationship between development patterns and revenues 
is made clear when reviewing on a per-acre basis — by 2050, 
Scenario A generates $396,000 per newly developed acre, while 
Scenario B generates $513,000, Scenario C generates $794,000, 
and Scenario D generates $1.2 million per acre — three times as 
much as Scenario A. To 2050, Scenario D generates $42 million 
more than Scenario A. Note that these revenue estimates as-
sume a provision for affordable housing in each scenario, with 
30% of units available for households with a range of income 
levels below 120% of area median income.

Cumulative Revenues per Acre to 2050 (2011 dollars)
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Transportation
Transportation system impacts — including vehicle miles 
traveled (VMT), transit ridership, fuel use and cost, roadway 
needs and costs, and greenhouse gas (GHG) emissions — 
vary significantly across the scenarios. The land use patterns 
described in each scenario result in distinct differences in the 
rates of passenger auto use, measured as VMT, which in turn 
impacts fuel consumption, fuel cost, and emissions.

Vehicle Miles Traveled (VMT)
VMT is calculated by applying assumptions about the distances 
people drive each year to projected population growth. These 
assumptions, which differ by Land Development Category, are 
based on current driving rates, and data showing that per-
capita VMT of both new and existing population vary based on 
the form of new growth.23 For example, when a majority of new 
growth occurs as Mixed-Use Walkable or Urban Infill develop-
ment, over time most people — including those living in exist-
ing neighborhoods — will be able to drive less because more 
jobs, daily destinations, and services will be closer. Likewise, if 
a majority of new growth occurs as Standard Suburban devel-
opment, many people will be likely to drive more, as workplaces 
and other destinations will grow farther apart.

The scenarios assume that requisite transportation investments 
go hand-in-hand with growth patterns, such that scenarios 
with a greater focus on Mixed-Use Walkable and Urban Infill 
development would see increased transit, bicycle, pedestrian, 
streetscape, and livability investments. Conversely, scenarios 
dominated by Standard Suburban development would see larg-
er budget outlays to highway and road expansion. Scenario A is 
modeled without the Honolulu Rail Transit corridor; Scenarios 
B, C, and D include the rail corridor and vary in the proportions 
and concentrations of growth, and hence investments, along it. 

Scenario results for VMT indicate a wide variation in passen-
ger vehicle use related to the form of new growth. The conse-
quence of putting more homes in dispersed patterns is high: 
Scenario A, which accommodates 80% of growth in auto-ori-
ented Standard Suburban development, produces an average 
annual VMT of 12,720 per new household, per year by 2050. 
This is 2,060 miles more than Scenario B (Forecast Future); 
5,770 more than Scenario C (Station Area Plans); and 7,360 
more than Scenario D (Corridor Focus).
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12,720 mi

Difference from
Business As Usual

(Scenario A)

10,650 mi

- 16%

6,950 mi 
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In total, Scenario A results in an annual VMT of 6.2 billion 
miles. This is 435 million miles more per year than Scenario B, 
and 1.1 billion miles more than Scenario C. At the lowest end, 
Scenario D results in an annual total of 4.8 billion miles, 1.4 
billion less than Scenario A. The difference between Scenario A 
and Scenario D is equivalent to taking nearly 160,000 cars off 
Honolulu’s roads each year.
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Hawaii Clean
Energy Initiative
(HCEI)

Launched in 2008, the Hawaii Clean Energy Initiative 
(HCEI), a partnership between the state and the U.S. 
Department of Energy, lays out a roadmap for Hawaii’s 
energy independence, with overarching goals for energy 
efficiency and the use of renewable sources. For the trans-
portation sector, HCEI will involve reducing VMT — by 
increasing the use of non-auto modes as well as reduc-
ing trip lengths — as well as improving vehicle efficiency, 
expanding the use of alternative fuels, and accelerating 
the deployment of electric vehicles. Only through a com-
bination of these strategies can the the goal of using clean 
energy to supply 70% of Hawaii’s ground transportation 
needs be met.

Rail Transit Ridership
Rail transit ridership projections for each of this study’s sce-
narios were developed using the Oahu Metropolitan Planning 
Organization (OMPO) travel demand model. This is the same 
model used to produce the official rail ridership projections of 
the federally-required environmental impact statement (EIS) 
for the Honolulu Rail Transit program. The model was used 
to produce ridership estimates for both the first phase of rail, 
the 21-station line known as the minimum operating segment 
(MOS), and the rail system with the western (to West Kapolei) 
and eastern (to Waikiki and the University of Hawaii Manoa 
campus) extensions. The model produces ridership estimates 
for the year 2035, and all model runs include a complete net-
work of highways and roadways and all local transit service. 
More information about the OMPO travel model can be found at  
www.oahumpo.org/programs/ortpcurrent.html. 

Ridership modeling illustrates the benefits to rail ridership 
and system efficiency that come from locating more homes and 
jobs in and around the rail corridor. Ridership in Scenario B 
(Forecast Future), which places about 58,000 new homes in the 
rail corridor and represents the official distribution of popu-
lation and employment used in the EIS, matches the official 
ridership projection of about 116,000 daily rail boardings on 
the first MOS phase of the rail; with the rail extensions, rider-
ship rises to about 140,000 boardings. Scenario C (Station Area 
Plans), with 77,000 new homes located within the one-mile rail 
transit corridor, sees rail ridership grow significantly to more 
than 180,000 boardings per day on the MOS, and more than 
200,000 boardings with the extensions. Scenario D (Corridor 
Focus) also sees significant gains in rail ridership, with about 
160,000 daily boardings with extensions in 2035 — nearly 
45,000 boardings more than the EIS Phase 1/MOS system.

Scenario D ridership is lower than that of Scenario C, even with 
a higher proportion of growth in the corridor, because Scenario 
D presents a more balanced approach to the overall corridor; 
homes, jobs, and daily needs like schools, shopping, and parks 
are more mixed and integrated throughout the corridor, there-
by reducing the need for both auto and rail transit trips. Thus, 
while Scenario D shows lower ridership than Scenario C, it also 
shows significantly lower VMT due to an increase in conditions 
where people are more likely to walk, bike, take local transit, 
or drive shorter distances for many trips. Scenario A (Business 
as Usual) does not include the proposed Honolulu Rail Transit 
line.
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Automobile Fuel Use and Cost of Driving

Variations in passenger VMT lead to substantial differences 
in the amount of gas (or equivalent) used. These differences 
will vary depending on how efficient cars become. Assuming 
the same modest vehicle fuel economy improvements (37 mpg, 
in line with a federal Energy Information Administration 
Reference case scenario24) for all scenarios, there would be 
substantial differences in fuel use due to land use-related VMT 
variations. By 2050, Scenario A (Business as Usual) would re-
quire 168 million gallons of fuel annually. Scenario B (Forecast 
Future) would require 11.8 million gallons less, Scenario C 
(Station Area Plans) would require 30.9 million gallons less, 

and Scenario D (Corridor Focus) would require 37.3 million 
gallons less.

Reduced VMT and fuel use leads to lower costs for all house-
holds. When compared to Scenario A, Scenario B saves the av-
erage Oahu household $900 per year in driving costs in 2050 
(including auto ownership, maintenance, and other driving-
related costs); Scenario C saves $2,350; and Scenario D saves 
$2,700 — significant savings that could be applied to housing 
and other essentials. For the entire island in 2050, the annu-
al savings total as much as $1.2 billion in Scenario D. Adding 
up all costs to 2050 (taking into account rising fuel prices and 
gradual population growth), Scenario D would save a cumula-
tive total of $24 billion.
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Highway and Arterial Roadway Costs
Reducing vehicle travel demand relieves pressure to expand 
roadway capacity. In Honolulu, where highway expansion op-
tions are limited, the costs of adding lane-miles are very high 
— the estimate for an elevated, two-direction, managed-lane 
facility along and parallel to the H-1 corridor from the H-2/
Waiawa Interchange to Pacific Street in Iwilei was estimated to 
cost $3.77 billion  in capital costs alone25. Even assuming that 
roadway expansion would also include less-intensive, lower-
cost roadway construction projects, the costs and impacts of 
new highway and arterial miles — which include land acquisi-
tion needs and adverse effects on urban areas and the natural 
environment — are significant.26

Assuming today’s rates of roadway utilization into the future, 
the travel demand generated by Scenario A would require an 
additional 230 lane-miles of highway and arterial roadways 
(including about half highways and half arterials), at a total 
cost of about $10.2 billion; Scenario D, which approximately 
maintains current annual VMT rates27 and includes the rail in-
vestment with growth focused around that investment in more 
walkable communities, requires almost no additional highway 
or major arterial lane miles to 2050.  Scenario B would require 
155 lane-miles, at a cost of $9.4 billion; Scenario C would re-
quire 35 lane-miles, at a cost of $3.0 billion.

Operations, maintenance, and system preservation costs add to 
the initial capital costs of adding roadway capacity.28 According 
to Oahu’s 2035 Regional Transportation Plan, these costs ac-
count for over $3 billion, or 13% of planned spending to 2035. 
Looking at preventative maintenance costs alone (the costs of 
resurfacing new freeways once every ten years, which staves off 
more costly repairs down the line), Scenario A would cost an 
additional $22 million to 2050, Scenario B would cost an ad-
ditional $14 million, and Scenario C would cost an additional 
$3.3 million.
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Alternative Vehicle Impacts

Electric and other alternative fuel vehicles play an impor-
tant role in reducing GHG emissions from transportation. 
These scenario results implicitly capture the impacts of 
electric vehicle use because the fuel economy and GHG 
emission rate assumptions used in the RapidFire model 
are based on adopted and/or proposed policies for im-
proving vehicle fuel economy and decreasing fuel carbon 
intensity — each of which assumes that growing shares of 
electric and other alternative fuel vehicles in the on-road 
fleet are necessary to reach targets.
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GHG Emissions from Passenger Vehicles

Hawaii’s Act 234, passed in 2007, sets the state’s goal for reduc-
ing greenhouse gas emissions (GHG) to 1990 levels by 2020. 
This forward-thinking legislation has been an impetus for Oahu 
to address its climate change impacts through the close coordi-
nation of land use and transportation planning. The challenge 
is substantial: between 1990 and 2005, statewide emissions 
associated with passenger vehicle transportation and building 
energy use — sectors influenced by the form and amount of ur-
ban growth — grew by approximately one-third.29 By planning 
for more focused growth in complete communities, Oahu has 
the potential to significantly reduce GHG emissions by mini-
mizing vehicle travel demand — and along with that realize a 
full range of co-benefits, including considerable cost savings. 

GHG emissions from passenger vehicles are determined by 
VMT (related to land use patterns), vehicle fuel economy, and 
the carbon intensity of automobile fuel. Assuming the same 
modest improvements in fuel emissions for all scenarios — a 
10% reduction from baseline emissions30 by 2050 — there 
would be substantial differences in CO2e emissions (carbon di-
oxide equivalent, which includes the main forms of greenhouse 
gases). The land use-related variations in GHG are directly pro-
portional to VMT and fuel use. By 2050, Scenario A (Business 
as Usual) would produce 1.65 million metric tons (MMT) of 
CO2e annually. Scenario B (Forecast Future) would produce 7% 
less; Scenario C (Station Area Plans) would produce 18% less; 
and Scenario D (Corridor Focus) would produce 22% less.

Note that the transportation emissions reported here are lim-
ited to tailpipe (tank-to-wheel) emissions. A more complete pic-
ture of emissions would emerge in an analysis of full lifecycle 
(well-to-wheel) emissions, which take into account the emis-
sions associated with generating fuel from various sources.
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Residential and Commercial 
Building Energy
With the most fossil fuel-dependent energy supply in the na-
tion, conserving building energy use is a major goal for Hawaii. 
The Hawaii Clean Energy Initiative (HCEI) sets a statewide 
goal of achieving 70% clean energy by 2030, with 40% com-
ing from renewable sources, and 30% from efficiency measures. 
The Honolulu TOD Study scenarios address the efficiency side 
of this goal, demonstrating the energy savings that can be real-
ized through more compact development. 

The scenarios vary in their building energy use profiles due 
to their different mixes of housing types. Scenarios that con-
tain more Mixed-Use Walkable and Urban Infill development 
accommodate a higher proportion of growth in more energy-
efficient housing types like apartments, attached single-family 
homes, and smaller single family homes, as well as more com-
pact commercial building types. By contrast, a large propor-
tion of Standard Suburban development leads to a higher pro-
portion of larger single family homes, which are typically less 
energy-efficient.

Energy Consumption, Cost, and Emissions
Variations in land use patterns lead to substantial differences 
in the amount of energy used. These differences will vary de-
pending on policies regulating how efficient buildings become.
Assuming the same efficiency standards for new buildings in 
all scenarios — an improvement to 30% below current base-
lines31 by 2050 — there would be marked differences in energy 
use due to land use-related variations. 

Cumulative energy use, including electricity and natural gas for 
all existing and new homes and commercial buildings to 2050, 
amounts to 946 trillion Btu in Scenario A. By comparison, 
Scenario B (Forecast Future) uses 3% less; Scenario C (Station 
Area Plans) uses 5% less, and Scenario D (Corridor Focus) uses 
11% less. In 2050, the annual energy savings amount to as much 
as 1.4 trillion Btu in Scenario D — enough to power over 65,000 
homes.

Looking at new residential growth alone, the differences be-
tween scenarios are magnified. Compared to Scenario A, the 
average new household in Scenario B uses 5% less electricity 
per year; Scenario C, 8% less; and Scenario D, 14% less. These 
savings equate to $220 per new household in Scenario B; $340 
per household in Scenario C; and $590 per new household in 
Scenario D.

Cumulative Residential and Commercial 
Building Energy Use to 2050 (Btu)
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Current average monthly electricity use per household: 602 kWh
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Energy Consumption, Cost, and Emissions
(continued)
Over time, these household savings amount to a large sum: 
compared to the $46.5 billion total spent to 2050 in Scenario 
A, total residential energy costs (including existing and new 
growth households) in Scenario B would be $490 million less. 
In Scenario C, the costs would be $754 million less; in Scenario 
D, the costs would be $1.3 billion less. These estimates assume 
modest improvements in energy efficiency, applied to existing 
buildings as well as new growth.

The combined savings in residential and commercial energy 
are significant: compared to Scenario A, Scenario B uses 3% 
less energy per year; Scenario C uses 5% less; and Scenario D 
uses 6% less. The annual difference between Scenario A and 
Scenario D — about 1.3 trillion Btu — could power over 65,000 
homes, or 15% of all households in 2050.

Conserving energy also reduces GHG emissions. The progres-
sively more compact land uses of Scenarios B, C, and D would 
reduce emissions in proportion to energy use — 3%, 5%, and 
6% each year, respectively, as compared to Scenario A. When 
combined with the effects of more stringent clean energy poli-
cies, which would reduce the amount of GHG emissions for ev-
ery kilowatt-hour of electricity used, building energy emissions 
could be reduced even further.

Annual Residential and Commercial Building Energy 
GHG Emissions in 2050 (MMT CO2e)
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Residential Water Use
Variations in land use patterns and their related building pro-
files also lead to substantial differences in residential water 
use and cost. Residential water use is a function of both in-
door and outdoor water needs, with outdoor use (landscape ir-
rigation) accounting for the majority of the difference among 
housing types. Because homes with larger yards require more 
water for landscape irrigation, lot size is generally correlated 
with a household’s overall water consumption. Thus, scenari-
os with a greater proportion of the Standard Suburban Land 
Development Category, which includes some larger-lot single-
family homes, require more water than scenarios with a greater 
proportion of Mixed-Use Walkable or Urban Infill develop-
ment, which include more attached and multifamily homes.

Water use will vary based on efficiency and conservation poli-
cies, which will be increasingly important as population grows 
relative to Oahu’s limited water supply. Assuming the same 
modest improvements for all scenarios — an improvement to 
30% below current baselines32 by 2050 — we can see the poten-
tial savings attributable to land use patterns alone. 

Compared to Scenario A, which uses 1.51 trillion gallons of wa-
ter per year to 2050, Scenario B (Forecast Future) uses 11 bil-
lion gallons, or 1%, less; Scenario C (Station Area Plans) uses 
36 billion gallons, or 2%, less; and Scenario D (Corridor Focus) 
uses 62 billion gallons, or 4%, less. The average new home us-
ing 3,850 fewer gallons per year in Scenario B; 12,500 fewer 
gallons in Scenario C; and 21,500 fewer gallons in Scenario D. 
Annually, the water savings are substantial: in 2050, Scenario A 
uses 39.8 billion gallons, while Scenario D uses 2.4 billion gal-
lons less — enough to supply over 26,000 homes for a year.

Annual Residential Water Use per New Household 
in 2050
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Greenhouse Gas Emissions 
Summary
Combined transportation and building sector impacts provide 
the most complete picture of the greenhouse gas emissions and 
fiscal implications of the futures presented by the Honolulu 
TOD Study scenarios. Passenger vehicle transportation, along 
with residential and commercial building energy use, currently 
account for over half of total carbon emissions on Oahu. Land 
use and transportation planning on Oahu, in conjunction with 
statewide policies in regulating energy emissions and efficien-
cy, will be crucial to meeting the state’s goals for GHG reduc-
tions, as well as its fiscal health. 

Greenhouse Gas Emissions from
Transportation and Buildings

Total GHG emissions — including those from passenger vehi-
cles, and emissions associated with residential and commercial 
building energy consumption — vary across the scenarios due 
to their differences in land use patterns. In 2050, Scenario A 
(Business as Usual), with the highest proportion of growth oc-
curring as Standard Suburban development, would produce 
4.6 million metric tons (MMT) of annual GHG emissions from 
buildings and transportation, the highest among the scenarios. 
Emissions decrease as land use patterns become more compact: 
in comparison to Scenario A, Scenario B (Forecast Future) re-
sults in 4% lower emissions; Scenario C (Station Area Plans) re-
sults in 10% lower emissions, and Scenario D (Corridor Focus) 
results in 12% lower emissions. 

To put these figures into context, Hawaii’s Act 234, passed in 
2007, mandates a statewide reduction to 1990 levels of green-
house gas emissions by 2020. California’s Assembly Bill 32, the 
legislation upon which Act 234 was modeled, envisions an 80% 
reduction from 1990 levels by 2050. Oahu’s 1990 emissions 
from building energy and passenger vehicle transportation can 
be estimated to be about 4.6 MMT; an 80% reduction target 
would fall below 1 MMT. 

The results of the Honolulu TOD Study scenarios make it clear 
that decisions made about where and how to grow will play a 
fundamental role in meeting goals for reduced GHG emis-
sions. It is only through a combination of smart land use and 
transportation planning with progressive “green” building- and 
auto-related energy policies that statewide targets for ongoing 
progress can be achieved.

Annual Transportation and Building
Energy GHG Emissions, 2050 (MMT CO2e)
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$ 250 B

$ 260 B

$ 240 B

$ 230 B

$ 220 B

$ 210 B

Cumulative (2010 to 2050) Expenditures for Regional 
and Local Infrastructure and Services +  
Household Transportation and Utilities (2011 dollars) 
to 2050 (2011 dollars)

Cost Summary
The public and private costs associated with each of the 
Honolulu TOD Study scenarios are a product of their resource 
consumption, land pattern, and transit focus. A combined look 
at household costs for transportation and utilities, and the 
costs to build and maintain local and regional infrastructure 
illustrate that the corridor-focused scenarios show significant 
total savings even when the costs of the proposed rail transit 
system are included.33 Cumulative savings total nearly $27 bil-
lion when comparing Scenario D to Scenario A, and significant 
savings of $20 billion are also realized in Scenario C. 

Looking at just household cost burdens for transportation and 
utilities (energy and water use) exposes the impact of land 
use and policy choices on Honolulu households’ direct costs: 
in 2050, Scenario A (Business as Usual) would cost the aver-
age household $17,350 in expenditures associated with driving 
and residential energy and water use. By comparison, Scenario 
B (Forecast Future) would cost $950 less; Scenario C (Station 
Area Plans) would cost $2,450 less; and Scenario D (Corridor 
Focus) would cost $3,000 less. 

Per new household, the differences are even greater: by 2050, 
Scenario A (Business as Usual) would cost the average new 
household $16,950 in expenditures associated with driving and 
residential energy and water use. Scenario B would cost $2,200 
less; Scenario C would cost $5,800 less; and Scenario D would 
cost $7,650 less. Over time, the differences in annual expen-
ditures would amount to a significant sum for each household 
— money that could instead be applied to a home mortgage or 
other living expenses, which would be spent in the local econo-
my. Collectively to 2050, household spending amounts to $249 
billion in Scenario A. Scenario B saves more than $8 billion; 
Scenario C saves $22 billion; and Scenario D saves $25 billion.
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Endnotes
1.	 Developed area includes low-, medium-, and high-intensity 
developed lands and developed open space as classified by the Coastal 
Change Analysis Program (C-CAP) 1992, 2001, and 2005 Hawaii Land 
Cover datasets. NOAA Coastal Services Center, 2009.

2.	 Inrix National Travel Scorecard, 2012. Accessed at  
www.scorecard.inrix.com, May 2012.

3.	 U.S. Census Bureau, American Community Survey, 5-Year 
Estimates, 2010.

4.	 Helber Hastert & Fee, Planners. Honolulu General Plan Update 
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5.	 U.S. Energy Information Administration, Average Retail Price of 
Electricity to Ultimate Customers by Sector, 2010.

6.	 U.S. Energy Information Administration, Hawaii State Energy 
Profile, 2009.

7.	 U.S. Environmental Protection Agency, Emissions and Generation 
Resource Integrated Database (eGRID2012) year 2009 data, 2012.

8.	 See, for example, Nelson, Arthur C., The New California Dream: 
How Demographic and Economic Trends May Shape the Housing 
Market, Urban Land Institute, December 2011. Also, Center for 
Transit-Oriented Development, Hidden in Plain Sight: Capturing the 
Demand for Housing Near Transit, 2004.

9.	 U.S. Census Bureau, Decennial Census of Population and Housing. 
2000, 2010.

10.	 U.S. Census Bureau, American Community Survey 5-year 
Estimates, 2010.

11.	 This study does not suggest that no new larger-lot homes will be 
built to 2050, but rather that the aggregate number of larger-lot homes 
will not change.

12.	 For station area plans from the City and County of Honolulu, see 
honoluludpp.org/planning/TOD/TOD.pdf

13.	 See, for example, Cervero, Robert et. al, TRCP Report 102: Transit-
Oriented Development in the United States: Experiences, Challenges, 
and Prospects, Transportation Research Board, 2004.

14.	 Parcels with floor-area ratios ranging from below 0.25 to 0.5 and 
improvements-to-land ratios ranging from below 0.15 to 0.5 were con-
sidered to have redevelopment potential.

15.	 Average VMT per household on Oahu is approximately 14,500 per 
year. Center for Neighborhood Technology, H+T® Affordability Index, 
2010.

16.	 Ibid.	

17.	 Ibid.

18.	 Oahu residential energy comes primarily from electricity.

19.	 Kilowatt-hour per new household figures include residential 
electricity use only; natural gas use, while minimal, is included in 
total energy use (expressed in British thermal units, or Btu). Usage 
estimates for all scenarios reflect a policy-based assumption of 30% 
less energy use by 2050.

20.	 Developed area includes low-, medium-, and high-intensity 
developed lands and developed open space as classified by the Coastal 
Change Analysis Program (C-CAP) 2005 Hawaii Land Cover dataset. 
NOAA Coastal Services Center, 2009.

21.	 Operations and maintenance costs include community services, 
customer services, design and construction, emergency management, 
emergency services, environmental services, facility maintenance, 
fire, police, and transportation services.

22.	 See, for example, Center for Transit Oriented Development, 
Capturing the Value of Transit, Federal Transit Administration, 2008.

23.	 For a description of the RapidFire VMT modeling methodology, 
refer to the RapidFire Technical Summary, available at www.calthorpe.
com/scenario_modeling_tools.

24.	 U.S. Energy Information Administration, Annual Energy Outlook 
2012 Early Release, 2012.

25.	 City and County of Honolulu Department of Transportation 
Services, Honolulu High-Capacity Transit Corridor Project 
Alternatives Analysis Report, 2006. 

26.	 Roadway cost estimates assume a mix of different types of road-
way construction, including high-cost and lower-cost projects. High-
cost construction, priced at $155.8 billion per lane-mile (2011 dol-
lars) based on the elevated facility analyzed as part of the Honolulu 
High-Capacity Transit Corridor Project “Managed Lane” alternative, 
is assumed for the first 55 lane-miles of additional highway capacity 
needed. Lower-cost construction, priced at $17.2 million per lane-mile 
(2011 dollars), is assumed for the remaining highway lane-miles needed 
(from Federal Highway Administration (FHWA), Highway Economic 
Requirements System inputs, 2008). The average cost of adding arte-
rial lane-miles is assumed to be $5 million, based on FHWA data.

27.	 Total VMT in Scenario D is 4.8 billion miles, compared to 
approximately 4.6 billion miles in 2010.

28.	 Roadway maintenance costs are applied to new freeway lane-
miles, assuming an average cost of $183,000 per lane-mile every 10 
years. 

29.	 Estimate based on further analysis applied to GHG inventory 
by sector. University of Hawaii Economic Research Organization 
(UHERO), Hawaii Greenhouse Gas Emissions Profile, 1990 and 2005, 
2009.

30.	 21.6 lbs CO2e per gallon, based on a 10% emissions reduction from 
a baseline of 24 lbs CO2e per gallon.

31.	 Refer to the Appendix for specific baseline energy use assumptions.

32.	 Refer to the Appendix for description of baseline water use 
assumptions.

33.	 Rail costs in this analysis include the capital costs for the mini-
mum operating segment included in the 2009 Federal EIS ($4.49 
billion in 2011 dollars), as well as the cost estimates for the Kapolei, 
Waikiki, and University of Hawaii extensions included in the Oahu 
Metropolitan Planning Organization Oahu Regional Transportation 
Plan 2035 ($3.04 Billion in 2011 dollars). Operations and maintenance 
costs are based on estimates in the EIS documents, and total $2.42 bil-
lion from 2021-2050. Cumulative rail capital and operations costs total 
to $9.95 billion with the extensions included.

34.	 U.S. Energy Information Administration, Annual Energy Outlook 
2012 Early Release, 2012.
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Appendix: Model Assumptions
Base Year 2050

TRANSPORTATION
Fuel economy Passenger vehicle average: 20.7 mpg (est. per 2007 and 

projected 2035 mpg change from OMPO RTP). Represents 
on-road cars, trucks, SUVs, vans.

37 mpg, per EIA Reference Case fleet mix scenario.34

Fuel price $4.13 Hawaii state average motor gasoline price, 
extrapolated from 2008.

$15.00 per gallon.

Auto operating cost $0.26 per mile, including ownership and maintenance. $0.45 per mile, based on Edmunds.com True Cost of 
Ownership data for Hawaii.

Roadway costs Costs estimated for additional lane-miles only. $139.6 billion per lane-mile for high-cost freeway 
projects; $15.4 million per lane-mile for lower-cost 
freeway projects; $5 million per lane-mile for arterials. 
Freeway maintenance: $18,300 per lane-mile, per year.

Transportation fuel 
emissions

24 lbs carbon dioxide equivalent (CO2e) per gallon, 
derived from ORTP 2007 total fuel consumed and tons 
CO2e.

21.6 lbs CO2e per gallon, based on a modest assumption of 
10% emissions reduction from baseline by 2050.

BUILDINGS
Energy use of
new buildings

HECO 2010 average electricity use per housing unit by 
type (single family 729 kWh/month avg; multifamily 
426 kWh/month avg). Gas use (though minimal) 
differentiation by type is assumed based on EIA RECS 
data.
•	 Larger-lot single family: 9,800 kWh/year; 17 thm/

year
•	 Smaller-lot single family: 7,250 kWh/year; 13 thm/

year
•	 Townhome: 7,000 kWh/year; 11 thm/year
•	 Multifamily: 5,112 kWh/year; 9 thm/year

Commercial energy use: 22.6 kWh/sq ft/year, based on 
EIA CBECS data, 2006.

30% below baselines, reflecting modest efficiency 
improvements.

Energy use of 
existing buildings

HECO 2010 average electricity use per household: 7,224 
kWh. Average natural gas use per household: 11 therms, 
estimated based on total residential consumption and 
number of households, 2008. (Minimal natural gas 
market penetration/use rates for the residential sector are 
assumed into the future.)

Commercial energy use: 22.6 kWh/sq ft/year, based on 
EIA CBECS data, 2006.

0.5% less energy used per year, reflecting modest 
improvements for building retrofits.

Electricity price $0.35 per kWh state average (residential). $0.69 state average, twice the baseline price.

Natural gas price $4.19 per therm state average. $9.33 per therm state average, reflecting a trend-based 2% 
annual increase in price.

Water use of new residential 
buildings

Estimated use per housing unit, by type, by subregion. 
Indoor use based on average per-capita rates; outdoor use 
based on lot size and evapotranspiration (water use) zone.

30% reduction below base year rates, reflecting modest 
efficiency and conservation policies.

Water use of existing 
residential buildings

313 gallons per household/day Oahu average (0.35 
acre-feet per year), estimated from total water use and 
households served. Includes indoor and outdoor water use.

0.5% less water used per year, reflecting modest 
improvements for building retrofits. (This translates to a 
50% reduction by 2050.)

Water price $3.68 per 1,000 gallons ($1,200 per acre-foot) Oahu 
average.

$5.58 per 1,000 gallons ($1,819 per acre-foot), 
representing a 1.1% annual increase in price.

ENERGY EMISSIONS
Electricity emissions 1.75 lbs CO2e/kWh state average. 1.05 lbs/kWh state average, based on a 40% reduction in 

emissions from the increase of renewable energy sources 
in state portfolio (HCEI goal is 40% renewables by 2030). 

Natural gas emissions 11.7 lbs/therm average. 11.7 lbs/therm average (no change, since emissions are 
constant).
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Summary of Output Metrics
Land Consumption

•	 Land Consumed (square miles)

Fiscal Impacts

•	 Capital Costs for Roads and Wet and Dry Utility Provision ($)
•	 Operations and Maintenance Costs ($)

Transportation System Impacts and Emissions

•	 Vehicle Miles Traveled (VMT) (miles)
•	 Fuel Consumed (gal)
•	 Fuel Cost ($)
•	 Transportation Electricity Consumed (kWh)
•	 Transportation Electricity Cost ($)
•	 Transportation Electricity CO2e Emissions (MMT)
•	 ICE Fuel Combustion CO2e Emissions (MMT)
•	 ICE Full Fuel Lifecycle CO2e Emissions (MMT)
•	 Criteria Pollutant Emissions (tons)

Public Health Impacts Related to Transportation Emissions*

•	 Respiratory and Cardiovascular Health Incidences (#) 
•	 Health Costs associated with Health Incidences ($) 

Building Energy, Cost, and Emissions

•	 Residential Energy Consumed (Btu)
•	 Commercial Energy Consumed (Btu)
•	 Total Energy Consumed (Btu)
•	 Residential Building CO2e Emissions (MMT)
•	 Commercial Building CO2e Emissions (MMT)
•	 Residential Energy Cost ($)
•	 Building Water Use, Cost, and Emissions
•	 Water Consumed (AF)
•	 Water Cost ($)
•	 Water-Related Electricity Use (GWh)
•	 Water-Related Electricity CO2e Emissions (MMT)

Total Greenhouse Gas (GHG) Emissions

•	 Total CO2e Emissions  
(Transportation & Buildings, MMT) 

Building Program

•	 Housing type mix

Summary of Input Assumptions
Demographics	

•	 Baseline population and population growth
•	 Baseline households and household growth
•	 Baseline housing units and housing unit growth
•	 Baseline non-farm jobs and job growth

Scenarios

•	 Land Development Category (LDC) proportions for each 
scenario and time period

•	 Housing unit composition for each LDC 

Fiscal Impacts

•	 Per-unit capital cost assumptions for roads and wet 
and dry utility provision by building type and Land 
Development Category (LDC)

•	 Per-unit operations and maintenance cost assumptions 
for roads, utilities, and public services by building type 
and LDC

Land Consumption

•	 Percent greenfield vs. infill/greyfield/brownfield growth 
for each land development category, scenario, and time 
period

•	 Acres per capita required for greenfield development 
in each land development category, scenario, and time 
period

* Denotes an optional input which was not applied in calculating the output metrics presented in this report. 

Background
RapidFire Model Output Metrics and Input Assumptions
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Summary of Input Assumptions [continued]
Vehicle Miles Traveled (VMT)

•	 Baseline Per Capita Light Duty Vehicle (LDV) VMT
•	 VMT adjustment factors by LDC and scenario for growth 

increment population
•	 VMT escalation and deceleration rates for the baseline 

environment population
•	 Elasticity of VMT with respect to driving costs per mile*

Vehicle Fuel Economy and Cost

•	 Baseline fuel economy for total fleet, internal combus-
tion engine vehicles alone*, and alternative/electric ve-
hicles alone*

•	 Fuel economy in horizon years for total fleet, internal 
combustion engine vehicles alone*, and alternative/elec-
tric vehicles alone*

•	 Elasticity of fuel economy with respect to fuel cost*

Transportation Emissions

•	 Baseline fuel emissions, full lifecycle (well-to-wheel) for 
total fleet, internal combustion engine vehicles alone*, 
and alternative/electric vehicles alone*

•	 Baseline fuel emissions, combustion (tank-to-wheel) for 
total fleet, internal combustion engine vehicles alone*, 
and alternative/electric vehicles alone*

•	 Percent gasoline vs. diesel in liquid fuel mix
•	 Composition of gasoline and diesel fuel mix
•	 Criteria pollutant emissions per mile traveled

Public Health Impacts Related to Transportation Emissions*

•	 Health incidences per ton of pollutant
•	 Health costs per ton of pollutant

Building Energy Emissions

•	 Electricity generation emissions (lbs/kWh) 
•	 Natural gas combustion emissions (lbs/therm)
•	 Electricity generation emissions in horizon years (lbs/

kWh)
•	 Natural gas combustion emissions in horizon years (lbs/

therm)

Residential Building Energy Use & Price

•	 Baseline average annual energy use per unit for base/ex-
isting population

•	 Annual energy use by building type
•	 Housing unit replacement rate for base/existing housing 

stock
•	 Upgrade efficiency reduction factor ‘A’ for base/existing 

housing stock
•	 New efficiency reduction factor ‘B’ for replacement units 

of base/existing housing stock 
•	 Upgrade efficiency reduction factor ‘C’ for replacement 

units of base/existing housing stock
•	 New efficiency factor ‘D’ for new units of the growth 

increment
•	 Upgrade efficiency factor ‘E’ for new units of the growth 

increment
•	 Baseline residential electricity price
•	 Baseline residential gas price
•	 Residential electricity price in horizon years
•	 Residential gas price in horizon years

Commercial Building Energy Use & Price

•	 Non-farm job proportion by floorspace-type category 
•	 Floorspace per employee by category for each LDC
•	 Commercial space replacement rate for base/existing 

housing stock
•	 Baseline average annual energy use per square foot for 

base/existing commercial space
•	 Annual baseline energy use for new commercial space
•	 Replacement rate for base/existing commercial space
•	 Upgrade efficiency reduction factor for base/existing 

commercial space
•	 New efficiency reduction factor for replacement com-

mercial space
•	 Upgrade efficiency reduction factor for replacement 

commercial space
•	 New efficiency factor for new floorspace of the growth 

increment
•	 Upgrade efficiency factor for new floorspace of the 

growth increment
•	 Baseline commercial electricity price
•	 Baseline commercial gas price
•	 Commercial electricity and gas price in horizon years

Residential Building Water Use

•	 Baseline per capita indoor water demand by building type
•	 Baseline per-unit outdoor water demand by building type
•	 New residential water efficiency (% reduction from 2005)
•	 Baseline water price ($/acre foot)
•	 Water price in horizon years ($/acre foot)

Residential Water-Related Energy Use and Emissions

•	 Average water energy proxy (electricity required per mil-
lion gallons water used)
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1 Introduction

The construction of condominiums is often contentious (Einstein et al., 2019).

Critics argue that modern towers primarily serve investors and wealthy households,

offering little to improve local affordability (Been et al., 2019, 2024; Elmendorf et al.,

2025). For example, in New York City, residents derided a super-slender tower as “a

batch of condos for the wealthiest”1; in Honolulu, a city councilmember, debating a

26-story condo project asked, “Where is the benefit to the Hawai'i working family?...

I don’t see it with this property.”2 In contrast, a growing body of economic research

argues that new market-rate housing supply generally enhances affordability through

“housing filtering,” in which new units trigger vacancies in lower-priced market segments

via household moves (Asquith et al., 2023; Mast, 2023).

We present new evidence of housing filtering from one large development project.

Our case is The Central, a 512-unit condominium tower in Honolulu completed in

2021. The focus on a single building allows us to provide highly granular analysis that

diagrams the filtering process. The development offers several advantages for analysis:

it is large, recent, and contains both market-rate and income-restricted units. This

mix allows us to compare filtering patterns across unit types while holding constant

building, location, and sales timing. The development was permitted under a state

level affordable housing program, which expedites projects with affordable components

and parallels inclusionary zoning policies elsewhere.

Using detailed address-level microdata, we trace movement chains originating with

the initial residents of The Central and document three main findings. First, we show

the building generated a substantial number of local vacancies. We identify 180 specific

addresses that became vacant because of moves into The Central. Scaling to account

for data coverage suggests the new tower induced more than 500 local vacancies in

the three years after construction, by setting off chains of moves. Second, while The

Central units were expensive on a per-square-foot basis, the homes vacated by movers

were significantly cheaper. Homes left behind by those moving into The Central were

about 40% less expensive. Unlike much of the prior literature, which track the changing

neighborhood characteristics of movers (Asquith et al., 2023; Mast, 2023; Bratu et al.,

2023), we focus on the value and characteristics of the actual units vacated. Third,

1The Guardian, “New Yorkers rail against luxury tower blocking Empire State Building: ‘The
mighty dollar rules the sky’” (Mar. 5, 2024).

2Hawaii News Now, “Planned Ala Moana luxury condos being marketed in China face City Council
opposition” (May 10, 2017).

1

https://www.theguardian.com/us-news/2024/mar/05/new-york-262-fifth-avenue-condos-empire-state-building-housing-crisis
https://www.theguardian.com/us-news/2024/mar/05/new-york-262-fifth-avenue-condos-empire-state-building-housing-crisis
https://www.hawaiinewsnow.com/story/35389641/planned-ala-moana-luxury-condos-being-marketed-in-china-face-city-council-opposition/
https://www.hawaiinewsnow.com/story/35389641/planned-ala-moana-luxury-condos-being-marketed-in-china-face-city-council-opposition/


we find important differences between market-rate and income-restricted units: both

induce local vacancies, market-rate units generate relatively more vacancies, and move-

ment chains initiated by an income-restricted unit are more likely to involve low priced

units. The finding is important for considering the trade-offs implied by inclusionary

zoning policies and the distinction is particularly important in the US context, where

debates about inclusionary zoning hinge on the relative effectiveness of each housing

type.

Few data sets allow researchers to track individual households at the address level,

which is necessary to directly analyze housing filtering (Phillips, 2020). Recent stud-

ies have begun to use consumer and government microdata to do so (Asquith et al.,

2023; Mast, 2023; Bratu et al., 2023). Our paper builds on this work, while offering

greater detail by linking a single building’s residents directly to appraisal and transac-

tion records. Our relatively small sample size allows us to manually clean and match

our consumer reference data to other data sets, improving confidence in its accuracy

and clearly diagramming actual chains.

In a related exercise, Mast (2023) uses address histories from major U.S. cities

to show that new market-rate construction generates vacancies that extend into lower-

income neighborhoods. Our findings complement the broad, multi-city analyses of Mast

(2023) by providing a highly granular, property-level view of the same process. Bratu

et al. (2023) conduct a similar analysis in Helsinki with administrative data. They

find that new construction spurs local moves, but social housing projects induce more

vacancies in affordable neighborhoods than market-rate projects, because in-movers to

social housing are more likely to vacate lower-cost units. In contrast, Turner and Wessel

(2019) use Norwegian census data to examine vacancy chains in Oslo, finding that many

new projects fail to generate extensive chains: units are often occupied by newly formed

households or in-migrants rather than freeing up local dwellings.

Most studies of filtering (Bratu et al., 2023; Asquith et al., 2023; Mast, 2023;

Turner and Wessel, 2019) measure neighborhood-level transitions among movers. For

example, they show that residents of new buildings often come from lower-priced areas

(not units). These results illuminate how new housing improves access to high quality

neighborhoods, which is an important determinant of upward mobility (Chetty et al.,

2016; Chetty and Hendren, 2018a,b). Yet relying on neighborhood averages can be

misleading. High-income households sometimes live in expensive homes within low-cost

neighborhoods, so observing moves from such areas does not guarantee that low-cost

homes are being vacated. We address this bias by linking movers directly to specific
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addresses and connecting addresses to property appraisal and transaction records. This

approach allows us to identify the specific units vacated by movers and to analyze the

characteristics of the vacated units. By also analyzing neighborhood data, we can

quantify the bias induced by using neighborhood level measures.

Microdata have also been used to study the neighborhood-change impacts of new

construction. Asquith et al. (2023) analyze large multifamily projects across U.S.

cities, estimating their impact on local neighborhood rents. They find that new de-

velopments broadly improve affordability by lowering local rents, with supply effects

outweighing any amenity-driven rent increases. Similarly, Glaeser et al. (2023) argue

that gentrification-induced amenity changes are likely small relative to supply impacts.

Diamond and McQuade (2019) showed that Low Income Housing Tax Credit (LIHTC)

housing developments do generate local price appreciation in lower income neighbor-

hoods but trigger local price declines in higher income neighborhoods. We contribute

concrete evidence on local housing supply responses to new construction, which is an

important mechanism linking housing production to reduced local housing costs.

In the context of the literature, our paper has the following contributions. First,

we provide highly granular, property-level evidence of housing filtering using linked

address-history, assessment, and transaction microdata, allowing us to trace specific

movement chains rather than infer filtering from neighborhood averages. This approach

complements recent multi-city analyses (Asquith et al., 2023; Mast, 2023; Bratu et al.,

2023) by documenting the precise units, locations, and characteristics involved in the

filtering process. Second, by studying a mixed-income building with both market-rate

and income-restricted units, we offer new evidence on how different types of new housing

propagate through the market. Whereas prior studies have focused either on market-

rate or on subsidized developments, we provide the first within-building comparison of

downstream vacancies generated by each type. Third, our findings speak directly to

ongoing policy debates by illuminating the distributional and supply consequences of

mixed-income housing production. The contrasts we document between market-rate

and income-restricted chains offer microfoundations for understanding the trade-offs

embedded in inclusionary zoning and related affordability policies.

The paper proceeds as follows: Section 2 describes the study setting; Section 3

discusses data; Section 4 outlines methods; Section 5 presents results; and Section 6

concludes.
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2 Honolulu Housing Market and The Central

The Central, our focal building, is located in Honolulu, Hawai'i. In this section, we

summarize the city’s housing market, including supply conditions, demand pressures,

and land-use institutions, to frame the affordability challenges that motivated The

Central’s development and our empirical analysis. We then describe The Central’s

approval under the state’s 201H program, which provides the policy context for the

movement-chain results that follow.

2.1 The Honolulu Housing Market

High demand and constrained new supply have produced exceptionally high hous-

ing prices in Honolulu: the median residential unit is valued at $873,000, placing the

county in the top 1% nationally (2023 American Community Survey, 5-year Estimates).

The Honolulu housing market has experienced rapid price appreciation (Figure 1). Since

1986, units in multifamily buildings have appreciated at an average annual rate of 6.6%,

while single-family homes appreciated at 7.3%. Home price appreciation has far out-

paced income growth, prompting significant affordability challenges for local households

(Office of the Governor of Hawaii, 2023).

Figure 1: Median Sale Price of Housing Units in Honolulu

Notes: A complete record of local deed transfers are used to compute median sale prices.

Despite a rapid climb in the price of housing, the rate of new housing construction

4



has fallen sharply in recent decades. Figure 2 shows the distribution of construction

dates for Honolulu’s current housing stock. After a significant construction boom in

the 1970s, new supply has fallen. More than half of the existing housing stock predates

the 1980s. The combination of rising prices and falling development activity suggests

that housing construction in Honolulu is not keeping up with demand, and that policy

interventions might have slowed construction.

Figure 2: Current Housing Stock of Honolulu County by Decade of Construction

Notes: More than half of Honolulu’s current housing stock was constructed before 1980.
Housing units built since 2020 are not shown. Data Source: 2023 American Community

Survey, 5-year Estimates.

The slow pace of construction is frequently associated with regulatory barriers,

including long delays to secure needed permits, tight rules on where housing can be

constructed, and reluctance to grant zoning and regulatory waivers for proposals that

do not conform to stringent zoning rules and environmental protection criteria (Callies,

2010; Inafuku et al., 2022).

Honolulu operates under a unified city-county government. The City and County

of Honolulu is a single entity and is coterminous with the island of O'ahu. Honolulu’s
population as of the 2020 Census was 1,016,508, a 7% increase from 2010. The island

setting provides a clean definition for the local housing market and removes the need

to rely on arbitrary census boundary definitions.

Hawai'i has pursued a mix of policies to increase housing supply, especially afford-

able housing, including county inclusionary requirements, state financing tools (e.g.,

Low-Income Housing Tax Credit and bond programs), county zoning reform, tax relief,

and—centrally for our setting—the expedited approval pathway under Hawai'i Revised
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Statutes (HRS) Chapter 201H. The project we study, The Central, was approved under

201H. The 201H program functions as a state preemption of local zoning authority, an

approach that has gained popularity in the US (Infranca, 2019). While counties and

municipalities retain ultimate approval authority, 201H allows the state to determine

exemptions from local zoning and development regulations and imposes short approval

timelines on local jurisdictions, expediting approvals for qualified projects. We include

more details on the 201H program in Appendix A.

2.2 The Central

The focus of our study is The Central, a 43-story, 512-unit condominium building

in central Honolulu, completed in 2021. The single tower contains 202 market-rate

units and 310 “affordable” (income-restricted) units that were provided to comply with

a state-run affordable housing program (201H). The project includes an onsite parking

structure and ground level commercial space.

The developer of The Central, SamKoo Pacific LLC, attempted to expedite the

permitting of the project by applying for a recommendation for approval through the

State’s 201H housing program, run through the Hawai'i Housing Finance and Develop-

ment Corporation (HHFDC). After following the program process, HHFDC approved

the application in July 2018. The Honolulu City Council subsequently agreed to the

plan and urged the county planning department to expedite remaining permits. The fi-

nal agreement mandated that 60% of project units would include deed-restrictions that

made the units only available to households meeting HHFDC’s affordable housing eligi-

bility restrictions. A maximum household income limit was set at 140% of Area Median

Income (AMI),3 with some units only available to those earning under 120% of AMI

and a smaller tranche available to those earning under 100% AMI. Deed-restrictions

also included an owner-occupancy requirement, a 10-year state buyback provision if the

owner wished to sell the unit in that period, shared-appreciation controls that capped

the appreciation an owner could gain during a resale within the 10-year window, and a

requirement that any resales are made to buyers who themselves are eligible under the

income limits. After 10 years, the deed restrictions expire and the units can transact

in the conventional market.

3Area Median Income (AMI) represents the midpoint of family incomes in a given area. Each year,
the U.S. Department of Housing and Urban Development estimates the area’s median family income
and adjusts it for different family sizes so incomes can be stated as a percentage of AMI. At 100%
AMI, half of families earn below the median and half earn above.
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While imposing affordability restrictions reduces unit prices and therefore devel-

oper revenue, the 201H agreement also involved subsidies including a $16.1 million

low-interest loan to the developer and exemptions from the state’s General Excise Tax

on the sale of the affordable units. Participation in the program also likely sped up per-

mitting processes and reduced uncertainty about the ultimate approval of the project.

While 60% of units were subject to strict inclusionary zoning rules, the remaining

40% in The Central were sold into the general market, without restrictions. The discrete

groups allow us to separately identify the housing supply consequences of market-rate

units relative to “affordable” (income-restricted) units.

The Central is located in Honolulu’s Ala Moana neighborhood. The surrounding

census tract has a median household income of $106,000, roughly matching the county

median of $104,000 (2023 ACS, 5-year Estimates). The neighborhood has a 71% college

education rate among those 25 and older, significantly higher than the county rate of

38%. Ala Moana is among the most well connected neighborhoods in terms of access to

job centers by both car and public transit (Tyndall et al., 2025), being located between

the tourist and commercial center of Waik̄ık̄ı and the central business district.

Local home values and rents in Ala Moana are high, even when compared to the

expensive housing market of Honolulu. Median rent is $2,900, 41% higher than the

county median, and the median home value is $1.08 million, 24% higher than the

county median (2023 ACS, 5-year Estimates).

3 Data

We combine four different data sources to document the vacancy chains initiated

by The Central: (i) the project’s public “stacking plan” (pricing document); (ii) City

and County of Honolulu real property assessment microdata; (iii) comprehensive deed

transfers for the State of Hawai'i; and (iv) person-level residential address histories

from the consumer data firm Data Axle. Each source contributes a distinct layer to

our linked, unit-level panel: the stacking plan provides the initial roster of units and

classifies units as market-rate vs. income-restricted; assessment records supply assessed

values, unit characteristics, and an owner-occupancy indicator for units in The Central

as well as units in the subsequent movement chains; transactions identify initial buyers;

and Data Axle address histories reveal prior addresses of residents, allowing individuals

to be tracked over time. Figures 3 and 4 provide visual summaries of unit-level home
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values and the 2024 occupancy/use profile.

3.1 The Central “Stacking Plan” Document

We digitize a publicly available stacking plan for The Central.4 Stacking plans enu-

merate every unit and key characteristics by floor, including whether the unit is income-

restricted under the project’s 201H agreement. We construct a unit-level dataset with

all condominium units and a binary indicator for the presence of an income restriction.

This unit-level roster is the foundation for the chain-construction and comparative

analyses that follow.

3.2 Property Assessments

We link each unit to 2024 City and County of Honolulu real property assessment

microdata to recover physical and value attributes (e.g., total assessed value, interior

square footage, bedroom count, year built) and the County’s owner-occupancy indica-

tor.5 These variables provide the outcomes for our cross-round comparisons (Section

4.2).

Table 1 provides summary statistics for number of bedrooms, square footage, as-

sessed value, and assessed value per square foot for income-restricted and market-rate

units in The Central. The assessed value of market-rate units in The Central average

$1.25 million, while income-restricted units average $784,000. However, the market-

rate units are significantly larger, in terms of bedrooms and square footage. On a per

square foot (PSF) basis, market-rate and income-restricted units were assessed similarly

at $1,205 PSF and $1,117 PSF respectively.

Figure 3 visualizes all 512 units in The Central, overlaying three pieces of infor-

mation: (i) a heat map of units’ 2024 appraised values, (ii) an outline around income-

restricted units, and (iii) a “C” label for units where the initial transaction was made

without a recorded mortgage (cash purchase). The figure makes clear that the within-

building price dispersion is substantial by unit type and floor, and it shows the spatial

distribution of the income-restricted tranche relative to market-rate units. The 201H

agreement allowed the developer to disproportionately concentrate income-restricted

units on lower floors, though there is at least one income-restricted unit on every floor

4The stacking plan is available at http://www.centralalamoana.com/floorplans.html
5Honolulu assesses different property tax rates based on owner-occupancy status, meaning every

housing unit must declare owner-occupancy status annually.
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Table 1: Characteristics of Units in The Central

Housing Type N Mean SD Min Max

Bedrooms
Market-rate 202 2.02 0.63 1.00 3.00
Income-restricted 310 1.08 0.86 0.00 3.00

Square Footage
Market-rate 202 1026.37 203.92 698.00 1507.00
Income-restricted 310 728.57 244.11 397.00 1238.00

Total Assessed Value
Market-rate 202 1247.66 329.43 786.00 2149.10
Income-restricted 310 784.13 198.48 514.20 1189.20

Price per Sq. Ft.
Market-rate 202 1204.51 100.93 962.52 1426.08
Income-restricted 310 1117.45 154.89 903.55 1498.42

Notes: Characteristics of units in The Central according to 2024 county assessment records.

of the building. All but one income-restricted sale involved a mortgage issuance, while

40% of market-rate units were “cash sales” made without a mortgage.

Deed restrictions are also meant to ensure local owner-occupancy. Figure 4 sum-

marizes 2024 unit use at The Central. Cells shaded gray are flagged as owner-occupied

in the assessor data; red cells are non-owner-occupied. Income-restricted units are out-

lined. The pattern is consistent with deed restrictions requiring owner-occupancy for the

affordable units. While 97% of income-restricted units have a declared owner-occupant

in assessment records, 61% of market-rate units have an owner-occupant. Non-owner-

occupied market-rate units may be rented to long-term tenants, or they may be left

empty. Honolulu has a high demand for short-term vacation rentals; however, local

ordinances forbid rental contracts of fewer than 30 days in this neighborhood.

3.3 Property Transactions

We use a full universe of deed transfer records for the State of Hawai'i obtained
through an agreement with Title Guaranty, the major property title insurer in Hawai'i.
The data includes every real-property transfer in the state during our study window and

includes buyer/seller names, transaction dates and prices, unique property identifiers,

and an indicator for whether a mortgage was recorded with the transfer (which we use
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Figure 3: Assessed Values of All Units in The Central

= Income-Restricted Unit C = Cash Only Sale (no mortgage)

Notes: Heat shading shows the 2024 assessed value of each unit. Dark line borders denote
income-restricted units. “C” marks a cash-only sale (no mortgage).

to flag “cash” transactions). We exploit these records to (i) identify buyers of every

unit in The Central, which can be cross-referenced with the address history data, and

(ii) record initial sale prices and the presence of a mortgage for descriptive statistics.

While Figure 3 records assessed values, we also observe the initial purchase price of
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Figure 4: Use of Each Unit in The Central in 2024

= Income-Restricted Unit # = Data Axle Observations

Notes: Owner-occupied units are shown in gray while non-owner-occupied units are shown in red.
Dark line borders denote income-restricted units. Numbers inside cells indicate the number of people
identified in Data Axle for that unit in 2024.
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each unit. We visualize purchase prices in Appendix Figure B.1. The average market-

rate unit sold for 29% below its 2024 assessed value, suggesting initial buyers secured

significant windfall profits. The Central sold units during a “pre-sale” phase, which

required prospective buyers to pay deposits and assume some risk regarding construc-

tion timelines. Because of risk and the cost of capital, pre-sales typically sell below the

final market value of a unit (Choi et al., 2012). Income-restricted units were also as-

signed before construction was completed, with initial sale prices averaging 39% below

2024 assessed values. Income restrictions limit demand for these units, pushing sales

prices down farther below market value. The focus of our analysis will be on assessed

values, rather than sale prices, to better capture actual differences in housing quality

and characteristics across vacancy rounds. The imposition of the income restriction

effectively induced a wealth transfer from the developer to the households who were

able to successfully qualify for the affordable housing program, assuming they hold the

unit to the end of the 10-year deed restriction.

3.4 Residential Address Histories

We use person-level address histories from the consumer data firm Data Axle to

identify prior residential locations of individuals associated with The Central, and indi-

viduals involved in subsequent induced moves. The version used in this analysis covers

all individuals residing in Hawai'i from 2017 to 2024 and includes prior addresses from

anywhere in the US. Data Axle amasses residential history data from numerous public

and private sources, including postal service address changes, property transactions,

and through the purchase of corporate data sets from services such as cell phone and

internet providers. Individuals are assigned a unique identification number, which is

consistent across vintages of the data, allowing individuals to be traced through time.

Acolin et al. (2022) examine the validity of Data Axle estimates at a national level and

found population counts in a 5-year period (2014 to 2018) were within 80% to 120%

of ACS population estimates. Ramiller et al. (2024) tested the representativeness of

Data Axle in a particular county and found low-income households, renters, and young

adults are likely to be undercounted in Consumer Reference Data, including Data Axle.

We first establish a list of initial residents in The Central. Because the tower was

completed partway through 2021, we first observe residents in the 2022 data. However,

the 2022 Data Axle roster for The Central reflects initial buyers rather than tenants.6

6We cross-referenced 2022 Data Axle records against deed transfer information and found an iden-
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We therefore prioritize 2024 Data Axle records to construct the initial pool of residents.

Using a slightly later vintage allows time for sales to be finalized, tenants to move in,

and rental contracts to be executed.

For The Central in 2024, we identify occupants from Data Axle for 46% of income-

restricted units and for 42% of market-rate units. Figure 4 indicates the number of

residents that Data Axle can identify who are living in The Central in 2024. Units

without an occupant recorded in Data Axle could arise from either the unit being

unoccupied, or from incomplete coverage of the Data Axle information. For income-

restricted units, the initial buyers are legally required to be owner-occupants in 2024

except under rare extenuating circumstances. If buyers of income-restricted units did

sell the unit prior to 2024 they are required to sell it to another owner-occupant who

meets the income restrictions. Property tax records confirm that 302/310 (97%) of

income-restricted units are owner-occupied. Among owner-occupied, income-restricted

units, Data Axle has a 46% coverage rate, which could be taken as an estimate for Data

Axle’s true coverage rate for Hawai'i households. We account for this data limitation

in our analysis. Generally, the number of movement chains and induced vacancies we

identify will be significantly fewer than the true total due to missing data.

Because address-history data do not achieve universal coverage, we emphasize ver-

ified counts as a conservative lower bound for the true number of induced housing

vacancies. The lower coverage rate for market-rate units (42% rather than 46%) could

suggest some of the market-rate units are vacant, though the difference is small, imply-

ing a low prevalence of vacant units.

4 Methodology

This section outlines our empirical strategy for tracing vacancy chains initiated

by The Central. We link residents to prior addresses, follow subsequent moves across

rounds, and characterize the properties and locations involved. We also introduce the

regression framework used to compare housing characteristics by round and by unit

type.

tical roster of individuals.
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4.1 Constructing Movement Chains

Our objective is to trace vacancy chains initiated by the opening of The Central

by linking each new resident to the exact dwelling they vacated and, recursively, to the

next vacated dwelling in subsequent rounds. In what follows, we define Round 0 as the

set of units in The Central, Round 1 as the set of prior homes vacated by those residents

who moved into The Central, Round 2 as the homes vacated by the households who

subsequently fill the Round 1 homes, and so on across multiple rounds of moves.

We first define an initial roster of occupants in The Central. Using all 512 units, we

identify 322 individuals occupying 226 unique units in The Central. We subsequently

search for previous addresses for this sample of 322 individuals.

For each individual, we search Data Axle for instances of their unique individual

identification number, which returns a history of known addresses. We recover their

most recent,7 pre-Central, known address. We then examine the history of occupants

at that address to determine whether the move into The Central resulted in a vacancy.

If any members of the moving individual’s household remain at the initial address, we

consider the movement chain terminated, as it did not render an additional vacant

housing unit.

We are able to identify 180 prior addresses for the original occupants of The Cen-

tral.8 We refer to these as “Round 1” addresses. Of these, 144 housing units were

vacated as a result of the move, while 36 retained some members of the original house-

hold.

Next, we identify Round 2 addresses. We follow the same procedure but use the

144 vacated addresses identified in Round 1 as the initial roster. We identify the first

individuals to reside in the address after it was vacated by the prior occupants. We

iterate this procedure to construct Round 3 and Round 4 addresses. The round struc-

ture corresponds to the analytical framework that indexes observations by movement

round Ri ∈ {0, 1, 2, . . .}.
Every movement chain we identify eventually terminates, which can occur for one

of several reasons; (i) the vacant unit is filled by an in-mover who’s prior address cannot

be found, this could occur because they immigrated from a non-US address or because

7If there is no record of a prior address for an individual in the previous year before residency in
The Central, we look for an address in the prior year, we continue looking backwards in time until
2017, the start of the data set.

8If two new residents formed a single household at The Central and previously lived separately,
both of their prior dwellings are coded as potential Round 1 vacancies—so a single Central unit may
create multiple Round 1 vacancies.
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of incomplete data coverage in Data Axle, (ii) the in-mover forms a new household

without vacating their prior unit (e.g., a young adult leaves a parent’s home), or (iii)

the unit remains unfilled by the end of our observation window and therefore does not

induce an observable move. Each of these cases stops the recursion at that link.

We manually look up each address in the City and County assessment microdata

to recover location, assessed value, and dwelling characteristics (e.g., square footage,

bedrooms, year built). Rental apartment buildings are assessed at the building level

rather than the unit level. For these cases we approximate unit values by dividing the

apartment building’s total assessed value by the number of dwellings in the building.

We also impute the square footage of these units by dividing the total residential floor

area of the building equally among the apartments. This imputation method applies to

only 4% of our observations.9 We also find that results are robust to simply dropping

these instances. Having property-level information for all homes allows us to compare

housing values and features across movement rounds.

Throughout the construction of movement chains, we track the specific unit in The

Central that serves as the origin of each chain. We assign each recorded housing unit

to either a market-rate or an income-restricted movement chain based on the original

unit’s type. This assignment allows us to contrast the downmarket effects of the two

housing types.

4.2 Regression Framework

We test whether housing characteristics shift across rounds using a simple fixed-

effects regression. Equation 1 summarizes the specification. Yi denotes a characteristic

of property i; for example, price per square foot, total assessed value, interior size,

bedroom count, or year built. Each property belongs to a movement round Ri ∈
{1, 2, 3, 4}, while Round 0 (The Central) serves as the baseline. We include a chain-

specific fixed effect Θi so that each chain is anchored to its originating Central unit;

the coefficients βj, j > 0 then capture how a representative chain evolves relative to its

own starting point.10

Yi =
J∑

j=1

βj 1{Ri = j}+Θi + εi, (1)

9The method does not apply to individually owned rental units (such as owner-rented condominium
units) because their characteristics can be directly observed.

10Round 0 units’ values are absorbed by the chain-specific fixed effects.
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where J = 4 is the maximum number of rounds.

The fixed effects are critical for an intuitive reason: not every Central unit generates

an observable chain. If we simply compared average Round 1 homes to average Central

homes, we would be mixing chains that exist with units that never triggered a move.

The results would hinge on which Central units happened to produce chains. For

example, if the only units that spawn Round 1 links are the most expensive condos in

The Central, the Round 1 homes we observe will still look expensive in absolute terms.

They look costly simply because they originate from high-end chains, even though each

chain may experience a large drop relative to its own starting point. The chain-specific

fixed effects solve this problem by forcing each Round j home to be compared to the

exact Central unit that produced it, eliminating bias from differences across the Round 0

stock. We will also report raw averages by round for comparison.

The coefficients βj are identified using within-chain variation. In practical terms,

βj is the average difference between the Round 0 home and the Round j home within

the same chain, conditional on the chain being observed through round j. We present

the estimates as estimated marginal means so that they can be read as “typical” round-

by-round changes for chains that originate from an average Central unit.

5 Results

We document a clear filtering pattern: movers into The Central commonly va-

cated other local homes, the vacated homes are substantially less expensive than units

in The Central itself, and these price differences persist (and typically widen) into higher

rounds. Unit counts are necessarily conservative given address-history coverage, but the

direction and magnitude of the gaps are robust across outcomes and sub-samples. Con-

sistent with our chain-termination rules, not all moves generate a downstream vacancy.

However, these cases can still improve welfare via reductions in overcrowding; we flag

this as a distinct benefit that we discuss separately.

5.1 Identified Movement Chains and Induced Vacancies

We identify 224 prior addresses involved in movement chains induced by The Cen-

tral, spanning four rounds of moves (Table 2). Of these, 198 are located in Hawai'i and
26 are in the continental US, suggesting that 88% of domestic in-movers to The Central

came from a local (Hawai'i) address. Observations decline across rounds due to chain
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terminations and reduced data coverage.

Table 2 shows identified units by round, with vacancies shown in parentheses.

Vacated units are those where we confirm that the entire household moved out of the

address. In seven of the 224 cases, we observe only the building rather than the specific

unit and therefore cannot assess vacancy status. Among the remaining 217 units, 180

were vacated (83%). Non-vacancies typically occur when a household member remains

in the home, ending that movement chain.11 The 180 verified vacancies constitute a

conservative lower bound given data limitations.

Table 2: Counts of Units by Round

Identified addresses (Vacated addresses)

Full building Market-rate Income-restricted
The Central (Round 0) 512 (512) 202 (202) 310 (310)
Round 1 180 (144) 70 (63) 107 (78)
Round 2 34 (27) 17 (15) 17 (12)
Round 3 8 (7) 7 (7) 1 (0)
Round 4 2 (2) 2 (2) 0 (0)
Rounds 1-4 Subtotal 224 (180) 96 (87) 125 (90)
Total 736 (692) 298 (289) 435 (400)

Notes: The total number of confirmed prior addresses are listed by round, with the subset of those
addresses that resulted in a vacancy shown in parentheses. We encounter three cases where a Round
1 household splits and moves into both a market-rate and an income-restricted unit in The Central.
To avoid double counting, we remove them from the Round 1 market-rate and income-restricted
subtotals and include them only in the Round 1 total.

We provide a back-of-the-envelope estimate of total induced vacancies by scaling

observed vacancies by an assumed data coverage rate. For income-restricted units, deed

restrictions require owner-occupancy, so transaction records reliably identify all initial

residents. In 2024, Data Axle listed an occupant in 46% of income-restricted owner-

occupied units; we use 46% as a rough coverage estimate for Honolulu. We observe

144 Round 1 vacancies; at 46% coverage, this implies 313 in total. By the same logic,

the 27 observed Round 2 vacancies represent about 21% of the total (0.462), implying

128 Round 2 vacancies. Applying 46% to the full set of chains yields an estimate of

11Cases where household members were left behind include situations where a roommate leaves
behind a set of former roommates. We do not count these as creating a vacancy; however, this
situation likely induces a vacant room within a housing unit. Ignoring these partial vacancies again
makes our estimates conservative.
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557 induced vacancies overall. This estimate covers only the first three years after The

Central opened; the long-run multiplier is likely higher.

Movement chains can legitimately terminate for reasons unrelated to data coverage

(e.g., international in-migration, household formation that does not free a prior unit,

or units remaining vacant at the end of our observation period). Each mechanism

reduces observable links even when filtering occurs, reinforcing that the documented

180 vacancies are a lower bound rather than a full population estimate. The rough

calculation implies that the number of vacancies in old housing stock, induced by moves

into The Central, exceeds the number of vacancies provided by The Central itself. The

finding highlights the importance of considering housing filtering when assessing the

full market impacts of new housing production.

Among documented vacancies, the 202 market-rate units produced 87 downstream

vacancies (0.43 vacancies per initial unit), while the 310 income-restricted units pro-

duced 90 (0.29 vacancies per unit). Thus, market-rate units are more likely to generate

a downstream vacancy. The main mechanism is new household formation: movers

into income-restricted units are more likely to be a newly formed household, leaving

family or roommates at the prior address and thus preventing a vacancy from being

created. While this may relieve overcrowding in the unit left behind, it does not re-

sult in additional vacancies. Although income-restricted units seem to generate fewer

downstream vacancies, as we show in the next section, vacancies that are generated by

income-restricted chains tend to include units that are more affordable.

5.2 Overview of Home Characteristics Across Rounds

We compile property characteristics for The Central (Round 0) and for homes in

subsequent rounds. Here we include only observations in Hawai'i because the price

and housing characteristics data are available only for Hawai'i. By Round 3, chain

terminations leave us with only five observations in total. Given the small sample

size, our main analysis will focus on Rounds 0-2. The outcomes used in our main

comparisons are: total assessed value, assessed value per square foot, interior square

footage, bedroom count, and year built. Table 3 provides summary statistics by round.

The summary statistics show that home values tend to be lower in higher rounds, while

the size of units tend to increase. We also observe that in-movers to the Central tend

to move from relatively old housing stock. The subsections below provide a detailed

analysis of these home characteristics.
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Table 3: Summary Statistics by Movement Round

Round N Mean SD Min Max

Total Assessed Value ($1,000)
The Central 512 967.01 343.42 514.20 2149.10
Round 1 167 873.17 1630.85 112.43 20519.30
Round 2 22 803.75 588.10 122.91 2562.80

Price per Sq. Ft.
The Central 512 1151.80 142.58 903.55 1498.42
Round 1 166 698.16 286.10 133.05 2533.23
Round 2 21 602.08 168.15 292.18 881.49

Square Footage
The Central 512 846.06 271.32 397.00 1507.00
Round 1 166 1154.14 908.22 318.00 5214.00
Round 2 21 1398.48 1029.78 353.00 4176.00

Bedrooms
The Central 512 1.46 0.90 0.00 3.00
Round 1 141 2.50 1.91 0.00 12.00
Round 2 19 2.84 2.12 0.00 9.00

Year Built
The Central 512 2021.00 0.00 2021.00 2021.00
Round 1 164 1985.22 20.83 1940.00 2019.00
Round 2 22 1986.95 21.87 1954.00 2020.00

Note: The sample does not include the 26 observations outside of Hawai'i. Some properties have
missing characteristic values within the County assessment data.

5.3 Home Values Across Rounds

Figure 5 presents results for home values from Equation 1. We display the esti-

mated marginal means, which reflect expected changes in housing characteristics across

rounds for a chain initiated by a Central unit with average characteristics. In the con-

text of Equation 1, the difference between Round 0 and Round 1 values are equal to

β1 and the difference between Round 0 and Round 2 values are equal to β2. We show

results for both the full sample of units involved in the chain (black dots) and the subset

that actually resulted in a vacancy (gray dots; all previous tenants departed). While

the full-sample results show where typical movers came from, the vacancy-only results

reflect the types of units that were actually freed up. Panel A shows that price per

square foot (PSF) declines across rounds relative to the project units (Round 0). Units
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in The Central averaged $1,152 PSF; Round 1 units averaged $715 PSF and Round 2

averaged $642 PSF. Thus, homes left behind by those moving into The Central were

valued at 38% less than those in The Central, and homes in the subsequent round were

44% less than in The Central.12

Market-rate and income-restricted subsamples show similar declines across rounds

(panels B-C). The assessed PSFs for market-rate and income-restricted units in The

Central are similar: $1,205 and $1,117, respectively. The average PSF of units in a

chain initiated by a market-rate unit falls by 30% in Round 1 and by 41% in Round 2.

For chains initiated by income-restricted units, the drop is 43% in Round 1 and 46%

in Round 2. This evidence suggests that income-restricted units tend to induce moves

out of lower-priced housing stock relative to market-rate units. Both markets show

clear evidence of housing filtering, wherein more expensive new units trigger vacancies

in lower-priced market segments.

The Central contains units ranging from studio apartments (zero bedrooms) to

three bedroom units. In addition to estimating differences in PSF across rounds for

market-rate versus income-restricted units, we also investigate whether these trends

differ across the initial number of bedrooms (see Figure C.1 in the Appendix). In every

bedroom-size class, Round 1 and Round 2 units are priced below Round 0, confirming

that filtering patterns are not specific to a particular initial unit size.

Figure 5 panels D-F show results for the total assessed value of the housing unit.

They provide clear evidence that homes left behind by those moving into The Central

were significantly cheaper in total assessed value. The average assessed value of a

unit in The Central was $967,006. The typical Round 1 unit was valued at $718,417
(26% lower), while Round 2 units were $673,580 (30% lower). Although PSFs for

market-rate and income-restricted units were similar, market-rate units tend to be

larger, yielding a higher average assessed value. Market-rate units in The Central

averaged $1,247,657, while income-restricted units averaged $784,129. The average

unit left behind by someone moving into a market-rate unit was $842,651 (32% lower),

while for income-restricted units the average previous unit was $625,526 (20% lower). In

12As noted in the methodology, we must impute values for rental apartment buildings. The imputa-
tion could affect results. If these imputed observations are omitted from the analysis, the first round
price drop is estimated at 34% (rather than 38%) and the second round price drop at 41% (rather than
44%). Some of this discrepancy is explained by units in rental apartment buildings being lower quality
housing than single-family home or condominium units, which is an effect we would like to capture in
the analysis. However, some of the discrepancy may be spurious and simply due to the imputation
method, which tends to assign low values to rental apartment units.
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Figure 5: Home Values by Movement Round

Full building Market-rate units
Income-restricted

units

A. B. C.

D. E. F.

– All Units in Chain – Vacated Units in Chain

Notes: Estimates are shown by round for the full sample and for only units that actually

resulted in a vacancy. The 95% confidence intervals are shown. Left column panels display

full building results, central panels display results from market-rate unit originating chains,

and right column panels display income-restricted unit originating chains.

Round 2, market-rate chains involve units priced similarly to Round 1, while income-

restricted chains decline further. Standard errors are large in Round 2 due to the

reduced sample, limiting inference. Because the income-restricted units in The Central

have significantly lower overall value, they tend to attract households from units that are

considerably cheaper relative to the overall market. For Round 2, in income-restricted

chains, the typical unit value is only $522,591, significantly below the Honolulu median

home value.
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In most Figure 5 estimates, the price decline across rounds is similar between the

full sample (black dots) and the subset of vacated homes (gray dots). The exception

is total assessed value among income-restricted units (panel F), where the estimated

value of actually vacated units is lower than for the full sample of units in the movement

chain. The discrepancy reflects the prevalence of newly formed households. Individuals

who move out of a parent’s home or a home with roommates tend to leave behind a

relatively large unit, whereas full households (often single-person households) moving

into The Central tend to depart a smaller unit.

5.4 Home Physical Characteristics Across Rounds

We now consider the physical characteristics of the units left behind by those

moving into The Central, and whether those units generated vacancies of substantially

different housing stock. A distinct criticism of new condominium towers is that they

might fail to contribute the types of housing that are desired by the local population. We

find that of the 180 homes that were vacated due to The Central, 40 are detached single-

family homes, while the remaining 140 were units in multifamily buildings, ranging

from duplexes to high-rise condominiums. Figure 6 provides Equation 1 results for two

indicators of unit size (square footage and number of bedrooms) and the year of the

unit’s construction.

Overall, we find evidence that households, on average, downsize when moving into

The Central, freeing up larger units. Panel A shows square footage results for the full

sample (black dots) and for only units that actually resulted in a vacancy (gray dots).

While the average unit in The Central is 846 square feet, the average unit left behind

by in-movers was 1,117 square feet (32% larger). The pattern seems to be driven in

particular by the income-restricted units (panel C), where households moved out of

units with an average size of 1,134 square feet, into units that averaged 729 square

feet. However, the downsizing pattern is not as clear when the sample is limited to

only units that became vacant, suggesting the downsizing effect is partially driven by

cases of new household formation. When an individual breaks away from an existing

household, leaving behind former household members at a prior address, they are likely

to require less living space. Nonetheless, for the income-restricted chain, patterns from

the vacated units still show a statistically significant downsizing effect; vacated Round

1 units averaged 25% larger than The Central unit that initiated that chain (see Panel

C, gray dots). The small square footage of units in The Central compared to older

22



Figure 6: Home Characteristics by Movement Round

Full building Market-rate units
Income-restricted

units

A. B. C.

D. E. F.

G. H. I.

– All Units in Chain – Vacated Units in Chain

Notes: Estimates are shown by round for the full sample (black dots) and for only units that

actually resulted in a vacancy (gray dots). The 95% confidence intervals are shown. Left

column panels display full building results, central panels display results from market-rate

unit originating chains, and right column panels display income-restricted unit originating

chains.
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housing stock suggests the downsizing effect could be partially explained by the fact

that apartment units are generally larger in older buildings.

Figure 6 panels D-F show results for the number of bedrooms. The results confirm

those of the square footage analysis. We find some evidence of downsizing, but the

effect is concentrated in the income-restricted units, and is weaker in the subset of units

that actually became vacated. In the Appendix (Figure C.2), we also show downsizing

effects separately by number of bedrooms in the initial unit in The Central. Downsizing

effects are strongest for the smallest units. The average household moving into a studio

apartment left behind a unit that was more than twice as large.

When we examine the distribution of bedroom counts across rounds (Appendix

Figure C.3), we see that larger units become increasingly common in later rounds.

This pattern is consistent with a filtering process in which small Central apartments

free up larger homes further down the chain. Three-bedroom units are more common

in Round 1 than in The Central, and more common in Round 2 than in Round 1.

In fact, the bedroom distribution converges quickly toward the overall distribution

found in Honolulu County. These results address concerns that new condos fail to

produce the types of homes needed by families with children. Our findings suggest that,

through filtering, The Central indirectly contributes to the supply of larger units. When

limiting the sample to units actually vacated, three-bedroom homes represent a smaller

share, indicating that some chains end when young adults leave behind parents or

roommates in larger homes—a pattern especially common in income-restricted chains.

As a result, market-rate units are much more likely to produce downstream vacancies

in large housing units.

Figure 6 panels G-I show the effect of movement round on the initial construction

date of the home. Those moving into The Central, on average, moved from a housing

unit that was constructed in 1985, whereas Round 2 homes had an average construction

year of 1987. Income-restricted unit movement chains tended to involve even older

units. Round 1 income-restricted units had an average construction date of 1979, while

for Round 2 units the estimate is 1985. The median housing unit in Honolulu was

constructed in 1977. The pattern provides evidence that new units tend to free up

significantly older units, which is one reason the vacated units tend to be at lower price

points.

24



5.5 Neighborhood Composition Along the Chains

Despite our focus on unit-level home characteristics of housing filtering, we are also

interested in whether new housing enables families to move into more socioeconomically

advantaged neighborhoods, in addition to higher quality housing. Considerable empir-

ical evidence shows that neighborhood and school environments shape human capital

and long-run outcomes (Chetty and Hendren, 2018a,b; Chetty et al., 2016; Chyn, 2018;

Laliberté, 2021). If new housing stock enables families to move into more socioeco-

nomically advantaged neighborhoods, it could contribute to long-run social mobility.

Figure 7 summarizes the tract-level environment of homes across rounds, including

neighborhood median income (panels A-C), college-educated share (panels D-F) and

median local home value (panels G-I).

The Central is located in a tract with median household income of $105,833, which
is similar to the median for Honolulu as a whole ($104,264). About 71% of adult res-

idents in The Central’s tract have a college education, significantly higher than the

Honolulu rate (38%). For both income and education, we find the typical movement

chain involves a household leaving behind a neighborhood with lower socioeconomic

characteristics. For the average movement chain, Round 1 households were in a neigh-

borhood with household income 15% lower and a college education rate 34% lower.

The shifts are stronger for income-restricted units than for market-rate units. The re-

sults provide significant evidence that households experience upgrades to neighborhood

socioeconomic conditions in addition to upgrades in housing unit quality.

Local home values can also be a proxy for neighborhood quality. The neighborhood

containing The Central has a median home value of $1,083,000. On average, those

entering The Central left behind neighborhoods where the median home value was 35%

lower. The effect is larger for income-restricted movement chains than for market-rate

chains.

The 35% decline in local median property value between The Central and Round

1 homes is in contrast to the 26% decline we identified when using property level data

(Figure 5.D). The discrepancy suggests that households moving from lower-priced neigh-

borhoods into The Central are likely to have occupied a unit that was above the average

value for the neighborhood they left behind. In our setting, using aggregate neighbor-

hood data to infer price filtering would overstate the magnitude of price differences

across movement rounds because of a selection effect where higher wealth households

are more likely to leave low-priced neighborhoods to move into new housing stock.
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Figure 7: Neighborhood Demographics by Movement Round

Full building Market-rate units
Income-restricted

units

A. B. C.

D. E. F.

G. H. I.

– All Units in Chain – Vacated Units in Chain

Notes: Estimates are shown by round for the full sample (black dots) and for only units that

actually resulted in a vacancy (gray dots). The 95% confidence intervals are shown. Left

column panels display full building results, central panels display results from market-rate

unit originating chains, and right column panels display income-restricted unit originating

chains.
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5.6 Geography of Moves

In addition to characteristics of homes and neighborhoods in the movement chains,

it is also interesting to examine the spatial distribution of the moves. Recall that of

the 224 addresses contained in the movement chains, 198 were located in the State of

Hawai'i, of which 196 are located in Honolulu (Island of O'ahu) while two are located

on Maui. Of the 26 non-Hawai'i US addresses, seven are located in California, with the

remainder scattered across other US states.

Figure 8 maps the locations of the 196 units involved in movement chains in Hon-

olulu. The majority of Round 1 vacancies cluster in Urban Honolulu, but many extend

westward into Central O'ahu. For Honolulu units involved in a movement chain, the

average unit is 8.7 km from The Central. Spatial dispersion increases by round. Round

1 units average 8.5 km from The Central, Round 2 units average 9.1 km and Round 3

units average 12.8 km.

Honolulu’s population is heavily concentrated in the urban core, so the dispersion

of units is fairly consistent with the overall population dispersion of the Island. However,

we find no instances of units on the west side of O'ahu. Income and education levels on

the west side of O'ahu are generally lower. The pattern suggests these neighborhoods

did not directly benefit from housing filtering, because vacancies did not reach these

communities.

The bottom of Figure 8 divides the movement chain units according to whether

they were instigated by a market-rate or income-restricted unit in The Central. We find

that market-rate units generated many vacancies on O'ahu’s east side, while income-

restricted units induced zero vacancies in east side neighborhoods. Housing is gener-

ally larger and more expensive on the east side of O'ahu, this suggests a spatial mar-

ket segmentation where the vacancies induced by income-restricted units will tend to

flow through relatively affordable neighborhoods while market-rate initiated movement

chains are more likely to reach into affluent areas.

Overall, the dispersion pattern indicates that a single project can induce housing

filtering across a significant geographic swath of a housing market and loosen supply

across a broad portion of the market, not merely within the immediate neighborhood.

5.7 Relation to Prior Evidence

Our microdata results align with recent work tracing vacancy chains from new

construction. Bratu et al. (2023) report that for each 100 new centrally located market-
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Figure 8: Location of Moving Households

Market-rate Income-restricted

Notes: All properties identified as part of a movement chain, on O'ahu, are shown. The

location of The Central is indicated by a red square.
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rate units in Helsinki, 31 vacancies are created in bottom-quintile income areas and

66 in the bottom-half income areas. While we do not replicate their income-quintile

metric here, our results are qualitatively consistent with a filtering process that reaches

lower-cost segments: (i) a large Round 0 to Round 1 assessed-value drop (∼40%), (ii)

steeper price-per-square-foot and neighborhood-income declines for chains initiated by

income-restricted units, and (iii) a regional dispersion of vacancies.

Our analysis also complements Mast (2023), who uses address histories from major

U.S. cities to show that new market-rate construction generates vacancies that extend

into lower-income neighborhoods. We make the filtering process explicit at the prop-

erty level. This granularity allows us to compare market-rate versus income-restricted

chains. Our results contribute microfoundations for neighborhood-level patterns docu-

mented by Mast (2023), but the qualitative pattern of filtering is consistent.

Our market-rate versus income-restricted comparisons are consistent with Bratu

et al. (2023), who find that social housing buildings more directly loosen middle- and

low-income segments, but note the considerable costs of social housing projects to tax-

payers due to forgone rental income. Our results show that a similar pattern occurs

even within the same mixed-income building. Unlike taxpayer-funded social housing

buildings, mixed-income buildings constructed under inclusionary zoning rules do not

require a direct government expenditure, but do involve a wealth transfer from devel-

opers to lower- and middle-income buyers. However, residents across the market could

be indirectly harmed by higher home prices and rents if inclusionary zoning policies

are sufficiently burdensome to discourage total new housing production, as shown in

Schuetz et al. (2011) and Means and Stringham (2012).

Finally, we directly observe and classify chain termination mechanisms, such as

new household formation and in-migration, which are highlighted by Turner and Wessel

(2019) in explaining why some projects do not generate long vacancy chains.

5.8 Policy Implications

Our findings speak directly to policy debates. Local opposition to new housing—

often termed NIMBYism—frequently questions whether new construction benefits local

households (Einstein et al., 2019), and skepticism about supply has evolved into a folk

theory that new housing can reduce affordability (Elmendorf et al., 2025), fueling po-

litical resistance (Fang et al., 2023). Our findings counter these claims by showing

how new units set off measurable vacancy chains that free up lower-cost housing for
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others. This mechanism aligns with research showing that loosening supply constraints

improves affordability (Büchler and Lutz, 2024; Freemark, 2023) and with classic filter-

ing theory (Sweeney, 1974; Ohls, 1975). It also complements past evidence on induced

vacancies (Mast, 2023; Bratu et al., 2023) by identifying the specific units and neigh-

borhoods through which these gains materialize. Relatedly, long-run private-market

filtering rates estimated in Rosenthal (2014) underscore the broader dynamics that our

microdata make visible in a single project setting.

The results further inform program design. Within a mixed-income tower, income-

restricted units can help channel vacancies toward lower-priced markets without the

direct taxpayer outlays typical of stand-alone social housing. Market-rate units tend to

generate relatively more housing vacancies in our setting, but they are somewhat more

expensive than those arising from income-restricted units. This pattern aligns with

evidence that subsidized housing can reduce out-migration of low-income households in

high-demand areas (Chapple and Song, 2024). Calculating optimal inclusionary zoning

rules is outside the scope of this paper but is an interesting topic for future economic

research. Such a calculation would likely be informed by the types of parameters we

identify.

5.9 Limitations

Our analysis is subject to two main limitations that temper the interpretation of

the results. First, our address-history coverage is incomplete (Section 5.1). Conse-

quently, our observed links represent a lower bound on the total number of vacancies

generated. Furthermore, the small sample size of higher rounds increases uncertainty.

Therefore, we focus our inference on the robust Round 1 comparisons and use higher-

round results to illustrate the direction and scope of the effect rather than to pinpoint

precise magnitudes.

Second, our analysis focuses on a single new condominium building. The general-

izability of these findings to other buildings or cities remains an open question. While

multi-building, multi-city analyses could offer a broader context for generalizable re-

sults, they are often less able to clearly diagram movement chains and may suffer from

biases when the characteristics of vacated units are inferred from neighborhood aver-

ages instead of unit-level records. Our methodical approach of manually confirming

every movement history in the dataset would be difficult to scale up to larger settings.

We argue that our granular analysis is complementary to multi-building studies: it
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confirms the general results of housing filtering but is better positioned to articulate its

microfoundations.

The context of Honolulu as a popular tourist destination also adds to the specificity

of the results. The housing ladder in Honolulu may be hampered by the high number of

out-of-state vacation-home buyers, whose purchases can sever local movement chains.

Additionally, Honolulu faces high rates of housing overcrowding, with a greater number

of people per household than the national average. This aspect may contribute to the

shorter movement chains observed in our study, as many vacated units are filled by

new households. Applying the same analysis to other cities might yield longer chains.

Nonetheless, reduced household overcrowding is a potential secondary benefit of new

housing supply.

By selecting a recently completed building, we attempt to inform discussions on

new condo construction. However, using a recent project limits us to examining three

years of post-construction data. While we find significant filtering occurring in these

three years, a longer study period would likely reveal more instances of filtering. Our

market-rate versus income-restricted results also provide suggestive evidence that the

difference in downstream units across the two groups tends to decline with rounds. For

example, we find statistically significant differences in units prices in Round 1, but the

difference is smaller and not significant in Round 2. Potentially, a longer observation

window would allow us to confirm that the characteristics of downstream units tend

to converge between the two types of chains. The convergence process suggests that

market-rate and income-restricted units generate different types of local vacancies in

the short-term, but restrictions on the initial unit become less important as the vacancy

chains propagate across rounds.

6 Conclusion

When new housing is built, local residents move into it and vacate older units,

which then become available to others. This process sets off chains of moves that extend

beyond the initial households and expands affordability through a supply effect. Using

address-level microdata linked to assessment records, we document these vacancy chains

from a single mixed-income condominium tower and show that the resulting vacancies

are numerous, geographically dispersed, and substantially cheaper than units in the

new building itself.
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Three results stand out. First, we verify a large drop in housing value across rounds

relative to the new tower: homes vacated by movers are markedly less expensive on both

a price-per-square-foot and total-value basis, and the gaps persist into Round 2. Second,

both market-rate and income-restricted units initiate vacancy chains, but with different

profiles: market-rate units are more likely to generate a downstream vacancy per initial

unit, while chains initiated by income-restricted units reach farther into lower-priced

segments. These differences reflect mechanisms we observe directly, particularly chain

terminations due to new household formation. Third, vacancy chains are not confined

to the immediate neighborhood; induced moves spread benefits across much of the

island.

Our filtering estimates are conservative. Coverage constraints imply that the ob-

served links represent a lower bound, and the analysis focuses on a single building.

Even so, the results demonstrate how granular, property-level evidence can clarify the

distributional pathways through which new construction improves affordability. Future

work spanning multiple projects and cities can assess the durability of these patterns,

incorporate administrative income data to measure beneficiary incomes directly, and

evaluate longer-run multipliers as chains continue to unfold.
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Appendix

A The 201H Program

Each of Hawai'i’ s four counties operates an inclusionary housing policy requiring
certain new residential projects to provide income-restricted units (or equivalent alter-
natives). The set aside units are subject to resale and occupancy deed restrictions.
These frameworks provide the backdrop against which the state-level 201H program
operates.

In 2005-2006, the Hawai'i Legislature reorganized state housing functions. Act
196 (2005) created a focused housing finance and development entity and laid the
groundwork for separating finance/development from public housing functions (State of
Hawai'i Legislature, 2005). Act 180 (2006) repealed former Chapter 201G and codified
the present Chapter 201H under which the Hawai'i Housing Finance and Development
Corporation (HHFDC) operates. In the same period, the Legislature clarified that
county legislative bodies may approve 201H projects “with or without modifications,”
rather than only approve or disapprove (Act 217 (2006), as referenced in county legisla-
tive records). The stated aim was to streamline approvals for qualified projects while
concentrating state resources on producing and preserving affordable housing.

Under HRS §201H–38, HHFDC may develop or assist in the development of hous-
ing projects that, if they meet statutory criteria, are exempt from many state and
county rules relating to planning, zoning, subdivision standards, and construction. Af-
ter HHFDC review, the relevant county council must approve, approve with modifica-
tions, or disapprove the project by resolution within 45 days; otherwise, it is deemed
approved (Hawai'i Revised Statutes, 2024). In practice, HHFDC processes applications,
but county councils (and, where applicable, the State’s Land Use Commission) render
a final decision on requested exemptions (Hawai'i Revised Statutes, 2024).
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B Initial Purchase Prices of Units in The Central

Figure B.1: Initial Purchase Price of All Units

= Income-Restricted Unit C = Cash Only Sale (no mortgage)

Notes: Heat shading shows recorded initial purchase price (from deed records). Dark line borders
denote income-restricted units per the stacking plan. “C” marks a cash-only sale (no mortgage).
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C Results by Bedrooms in Initial Unit

Figure C.1: Home Value per Square Foot by Movement Round and Bedroom Count

Studio Units (0 Bedrooms) 1 Bedroom Units

2 Bedroom Units 3 Bedroom Units

– All Units in Chain – Vacated Units in Chain

Notes: Results are shown where the sample is limited to chains originating from a Central

unit of a specific number of bedrooms. Estimates are shown by round for the full sample

(black dots) and for only units that actually resulted in a vacancy (gray dots). The 95%

confidence intervals are shown. Points are omitted where no observations of that type exist.
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Figure C.2: Square Footage by Movement Round and Bedroom Count

Studio Units (0 Bedrooms) 1 Bedroom Units

2 Bedroom Units 3 Bedroom Units

– All Units in Chain – Vacated Units in Chain

Notes: Results are shown where the sample is limited to chains originating from a Central

unit of a specific number of bedrooms. Estimates are shown by round for the full sample

(black dots) and for only units that actually resulted in a vacancy (gray dots). The 95%

confidence intervals are shown. Points are omitted where no observations of that type exist.

39



Figure C.3: Percentage of Bedrooms by Movement Round

Full building Market-rate units
Income-restricted

units

All Units

Vacated Units

– Studio Units (0 Bedrooms) – 1 Bedroom Units
– 2 Bedroom Units – 3 or more Bedroom Units

Notes: Housing types are classified according to bedroom count and shown as a percentage

of the total number of units observed in a round. The first row includes both vacated and

non-vacated units, while the second row includes only vacated units. The first column shows

the full set of units originating from any movement chain, the second column shows those

originating from a market-rate unit, and the third columns shows those originating from an

income-restricted unit. The 2024 distribution of bedrooms for all units in Honolulu is also

shown for comparison.
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April 30, 2026 

TO:  The Honorable Esther Kiaʻāina, Chair 

The Honorable Tommy Waters, Vice Chair 

Members of the Committee on Zoning & Planning 

RE: TESTIMONY IN STRONG SUPPORT OF RESOLUTION 26-39 – LAND 

USE ORDINANCE AMENDMENT RELATING TO DEVELOPMENT 

STANDARDS.  

Aloha Chair Kiaʻāina, Vice Chair Waters, and Members of the Committee: 

The Hawaii Regional Council of Carpenters (HRCC), representing over 6,000 union carpenters 

and tradespeople across the islands, submits this testimony in strong support of Resolution 26-39, 

CD1. 

Our working families continue to face skyrocketing rents, displacement from their neighborhoods, 

and an ever-widening gap between wages and the cost of a decent home. Our members who build 

this city with their hands know this reality firsthand. Many commute long distances or have left 

Hawaiʻi entirely because they cannot afford to live near where they work. 

What Honolulu needs is proactive and intentional policymaking that meaningfully expands 

housing capacity in the right places. Resolution 26-39 does exactly that. This resolution proposes 

meaningful and necessary action to address Honolulu's persistent housing shortage by increasing 

the allowable density in the BMX-4 Central Business Mixed-Use District and unlocking the full 

potential of downtown Honolulu as a vibrant, livable urban core. 

The most fiscally responsible strategy for expanding housing supply is to build where 

infrastructure, roads, water, sewer, transit, and utilities, already exists and can support greater use. 

Downtown Honolulu is precisely that place. The BMX-4 District sits at the heart of the primary 

urban center, soon to be served by the Skyline rail system and within walking distance of 

employment centers, schools, shops, and services. 

Furthermore, this resolution proposes to increase the base maximum Floor Area Ratio (FAR) in 

the BMX-4 District, raise the open space bonus FAR maximum, and lift the FAR ceiling for 

Interim Planned Development-Transit (IPD-T) projects, subject to alignment with an approved 

neighborhood TOD plan.  These are the kinds of targeted, bold adjustments that will meaningfully 

move the needle on housing production. Building higher in a compact, transit-connected district 

concentrates growth while reducing car dependency and making efficient use of existing public 

investment. 



By aligning increased density with the Downtown Neighborhood TOD Plan and the Primary Urban 

Center Development Plan, this resolution ensures that growth is coordinated with transit 

investment and tied to community benefit requirements. Projects seeking the highest density 

bonuses must provide commensurate community benefits, which is a fair and appropriate standard 

that protects the public interest. 

Hawaiʻi's housing crisis will not resolve itself. It requires policymakers willing to make forward-

looking decisions that expand housing opportunities for all residents. Resolution 26-39, CD1 is 

that kind of decision. HRCC kindly requests that this Committee would move this resolution 

forward. 

Mahalo for the opportunity to testify. 



  

WRITTEN TESTIMONY 

IN STRONG SUPPORT OF RESOLUTION 26‑039​
 RELATING TO DEVELOPMENT STANDARDS 

Chair Kiaʻāina, Vice Chair Waters, and Members of the Committee: 

Avalon Group respectfully submits this written testimony in strong support of Resolution 

26‑039, which proposes a necessary update to allowable density standards in the Downtown 

BMX‑4 zoning district. 

Downtown Honolulu plays a unique role as the City’s historic, civic, and commercial core. It is 

one of the few areas with significant existing infrastructure, transit access, and proximity to 

employment, government services, and cultural institutions. Despite this, outdated development 

standards have limited the district’s ability to evolve, reinvest, and remain competitive with other 

urban areas on Oʻahu. 

Downtown Honolulu has the highest zoning height limits in the State, and is the only place in 

Hawaiʻi where heights of up to 450 feet are permitted. However, the current base floor area ratio 

(FAR) of 4.0 makes it functionally impossible to meaningfully utilize those height limits. In 

practice, FAR—not height—is the controlling constraint on development, resulting in buildings 

that are far shorter and less efficient than what zoning appears to allow. 

By way of example, Avalon is currently designing a project on a 31,000‑square‑foot parcel in 

Downtown Honolulu, which is relatively large by urban standards. Under the existing FAR of 4.0, 

the project is limited to approximately 12 stories, or about 129 feet, despite height limits that 

would otherwise allow substantially more intensity. This is not an unusual circumstance—it 

reflects a structural inconsistency in the Land Use Ordinance that affects most Downtown 

parcels. 

Resolution 26‑039 addresses this problem directly by increasing base FAR in the BMX‑4 district 

from 4.0 to 7.0. This adjustment materially expands what is possible Downtown. It allows 

projects to make more efficient use of entitled height, improves building economics, supports a 

broader mix of uses, and enables meaningful reinvestment in aging or underutilized sites. In 

practical terms, the additional FAR can determine whether a project is feasible at all. 

The proposal also restores the express intent of the BMX‑4 zoning district. Section 21‑3.120 of the 

Land Use Ordinance states that BMX‑4 is intended to provide the highest land‑use intensity for 

commerce, business, and housing. Today, that intent is no longer reflected in the zoning 

framework. Properties along the Kapiʻolani corridor and in Kakaʻako have a base FAR of 5.5, 



  

while Transit‑Oriented Development areas in Kakaʻako and Ala Moana have achieved FARs of up 

to 10.0. Downtown developments, by contrast, are effectively capped at 7.5 FAR with bonuses, 

placing the City’s core business district at a relative disadvantage compared to other urban areas. 

Resolution 26‑039 is a reasonable and measured correction that brings Downtown zoning back 

into alignment with adopted policy, planning goals, and market reality. It supports Downtown 

revitalization, facilitates adaptive reuse and mixed‑use development, expands housing 

opportunities as part of a broader strategy, and strengthens the long‑term economic vitality of the 

urban core. 

For these reasons, Avalon Group respectfully urges the Committee on Zoning & Planning to 

support Resolution 26‑039. 

Thank you for the opportunity to submit written testimony. 

Respectfully submitted,​
 Avalon Group 

 



 

  

April 30, 2026, 9 a.m.  

Honolulu Hale 

 

To: Honolulu City Council Committee on Zoning and Planning   

      Esther Kiaʻāina, Chair 

      Tommy Waters, Vice Chair 

 

From: Grassroot Institute of Hawaii​
            Ted Kefalas, Director of Strategic Campaigns 

 

RE: Resolution 26-39 — PROPOSING AN AMENDMENT TO CHAPTER 21, REVISED ORDINANCES OF HONOLULU 

2021 (THE LAND USE ORDINANCE), RELATING TO DEVELOPMENT STANDARDS. 

 

Aloha Chair Waters, Vice Chair Kiaʻāina and other Committee Members,  

 

The Grassroot Institute of Hawaii supports Resolution 26-39, which would request the Honolulu Planning 

Commission to review a bill that would increase the floor-area ratio of the Central Business Mixed Use zone.  

 

Specifically, the draft bill would allow for a floor-area ratio of 7.0 in the BMX-4 zone — up from the current 4.0 

limit. The maximum FAR would be 12.0 for projects that use the current open space bonus system. These 

changes would essentially allow denser buildings in BMX-4 zones so more housing units could be built. 

 

The proposed CD1 amendment to the bill would reduce the open space bonus from 12.0 FAR to 10.0. 

Grassroot recommends keeping the 12.0 FAR, but supports the part of the draft that would allow Interim 

Planned Development-Transit projects up to 12.0 FAR. The current limit for IPDT projects is 7.5.  

 

Grassroot believes this measure could help increase business and housing opportunities in and around 

downtown Honolulu, where all of the city’s BMX-4 zones are.  

 

The need for new housing is significant. A 2024 update to the Hawaii housing planning study estimated that 

Honolulu needed 27,710 new units built between 2023 and 2027 to keep up with demand.1  

1 “Hawaii Housing Planning Study 2024,” prepared by SMS Research and Marketing Services, Inc., FSR Consulting LLC and Ward 
Research, Inc. for the Hawai’i Housing Finance and Development Corporation, Table 39A, p. 124. 

1050 Bishop St. #508 | Honolulu, HI 96813 | 808-864-1776 | info@grassrootinstitute.org 

1 

https://hnldoc.ehawaii.gov/hnldoc/measure/3634
https://hnldoc.ehawaii.gov/hnldoc/document-download?id=27878
https://dbedt.hawaii.gov/hhfdc/files/2025/05/FINAL_2024-HHPS-State-Report_Ward-Research.pdf


 

 

It will be nearly impossible for the city to meet that goal without changing zoning rules to allow more housing.  

 

The bill also aligns with the city’s 2025-2028 Strategic Housing Plan goal to “identify opportunities for 

maximizing urban land use through adjustments to density standards in the Land Use Ordinance.”2 

 

Figure 1, below, shows where the current BMX-4 districts in Honolulu.  

 

      Figure 1. BMX-4 zones 

 

 

This area of Honolulu already accommodates tall, high-density buildings. Allowing more of these structures to 

be built would enhance the area’s walkability, resulting in more foot traffic for downtown businesses. 

 

In short, this legislation could be a meaningful step toward revitalizing downtown.  

 

Thank you for the opportunity to testify.  

 

Ted Kefalas 

Director of Strategic Campaigns 

Grassroot Institute of Hawaii  

2 “Strategic Housing Plan 2025-2028,” Prepared by the Mayor’s Office of Housing with CommunityScale, January 2025, p. 70. 

1050 Bishop St. #508 | Honolulu, HI 96813 | 808-864-1776 | info@grassrootinstitute.org 

2 

https://www4.honolulu.gov/docushare/dsweb/Get/Document-347776/2025-2028%20Strategic%20Housing%20Plan.pdf

