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Sources: Author’s data, Honolulu City & County building department (currently named the Department of Planning and Permitting, Hawaii DBEDT, Robert C. Schmitt (1976) Historical Statistics of Hawaii, University of 

Hawaii Press, SMS Research (December 2016), Hawaii Housing Planning Study, 2016 (Prepared for HHFDC) (https://dbedt.hawaii.gov/hhfdc/files/2017/03/State_HHPS2016_Report_031317_final.pdf) 

Oahu residential incremental-capital ratio:  new housing units authorized annually

by building permit as fraction of prior year housing stock (Kt / Kt-1)
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Average condo unit market values and delivered unit

costs, Strategic Economics study (2016), sans AHR†

(thousand dollars, by location and structure size)
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Sources: Strategic Economics (June 2016) Affordable Housing Requirement Financial Analysis:  Final Report prepared for the City and County of Honolulu 

(https://www.honolulu.gov/rep/site/dpptod/officehousing_docs/ahr_docs/AHR-Financial-Analysis_SE_2016.pdf) 

†Assumes no affordable housing requirement (AHR)

Unit 

value

Absent costs imposed by affordable housing 

requirements (AHR), primary source of net value 

creation comes from economies of scale

*includes marketing costs

(thou.$ or as noted) Kapalama Ala Mo (22) Ala Mo (40)

Unit market value 576.6 613.3 674.7

Total unit cost 549.8 606.0 547.1

Net unit value 26.8 7.4 127.5

Addendum: unit cost details

Construction 359.1 319.6 311.9

City fees 31.0 53.6 53.5

Development 95.5 95.0 94.9

Contingency 18.0 16.0 15.6

Financing 21.1 24.1 23.6

Land 25.1 97.8 47.6

n = units 286 167 343

land area (acres) 1 1 1

height (stories) 25 22 40

https://www.honolulu.gov/rep/site/dpptod/officehousing_docs/ahr_docs/AHR-Financial-Analysis_SE_2016.pdf
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Actual distribution of Oahu existing home sales prices in 2015 ($125k increments)

80 percent of trades in 2015 were at or below $775,000

(70 percent of trades were at or below $659,000)
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Source for underlying data:  Honolulu Board of Realtors; histogram and sample statistics calculated by TZE

Mean 600.0

Median 485.0

Maximum 19,800.0

Minimum 21.0

Std. Dev. 618.9

Skewness 10.8

Kurtosis 220.4

Jarque-Bera stat. 19164884

Probability normal 0.0000

Observations 9,636

/ truncated



A compromise and proposal:  defer adoption of new rules; choice is not binary

▪ New home production on Oahu declined from 4% to 1% of the existing housing stock in the mid-1970s

1. Nonrenewable:  gradual diminution of urbanizable land in Honolulu’s core over the decades

2. Regulation: shift to entitlement allocation emphasizing legal process, inclusionary zoning

▪ Strategic Economics cost studies underscore importance of economies of scale  

1. Outside/inside:  land costs are primary source of higher unit building cost in urban core, plus fees

2. Mauka/makai:  building “at the front of the house” more costly because of land (spatial economics)

3. Average cost:  height, density, heterogeneity reduce unit costs (economies of scale and scope)

▪ Inclusionary zoning—production quotas—introduce a distortion, perversely incentivizing the high end

1. Cross subsidization: requires new owners to cross-subsidize new affordable units (“reserved”)

2. Excluding the middle:  middle of home price distribution cannot cross-subsidize low end

▪ Defer changes to existing rules to contemplate application of reserved and workforce housing 

requirements only to units above threshold tied to upper quantile of prices (e.g. “top 20 percent”); study 

extent of misalignment of distribution of new home construction costs and existing home prices, if any
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Mahalo!
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Appendix 1:  detailed actual distribution of Oahu existing home sales prices
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Source for underlying data:  Honolulu Board of Realtors; histogram and quantile thresholds estimated by TZE
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Appendix 2:  modeling structural break in Oahu new homebuilding after mid-1970s
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Path illustrated uses OLS regression of housing unit authorizations on Oahu resident population with endogenous breakpoints and dummy variables for 

the Great Depression (1930-1936), World War II (1942-45), ILWU strike (1949), Credit Crunch (1967), Volcker Fed (monetary aggregate targeting (1981)), 

the Great Recession (2009) and regulation (1975).  All other step-wise breaks are endogenous in years 1955, 1982, and 1996.  Final specification selected 

to minimize Schwarz and Hannan-Quinn Information Criteria.  A regulatory break dummy variable is set to the value 1 from 1975 onward, and is set to the 

value 0.00001 from 1926-1974 (estimating equation is in natural logarithms).  Shaded blue area is 2 standard-error bandwidth around fitted values.
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13,160 new units (1974)

2,578 (2016)



Thousand units, log scale
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Path illustrated uses OLS regression of housing unit authorizations on Oahu resident population with endogenous breakpoints and dummy variables for the 

Great Depression (1930-1936), World War II (1942-45), ILWU strike (1949), Credit Crunch (1967), Volcker Fed (monetary aggregate targeting (1981)), the 

Great Recession (2009) and regulation (1975).  All other step-wise breaks are endogenous in years 1955, 1982, and 1996.  Final specification selected to 

minimize Schwarz and Hannan-Quinn Information Criteria.  A regulatory break dummy variable is set to the value 1 from 1975 onward, and is set to the 

value 0.00001 from 1926-1974 (estimating equation is in natural logarithms).  Shaded blue area is 2 standard-error bandwidth around fitted values.
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Sources: Author’s data, Honolulu Department of Planning and Permitting, Hawaii DBEDT, Robert C. Schmitt (1976) Historical Statistics of Hawaii
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This gap—between population change and 

new housing units—is the only reason a 

crisis of affordability now is perceived
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Sources: Hawaii Department of Taxation, Hawaii DBEDT, U.S. Bureau of the Census; seasonal adjustment and deflation using construction cost deflator by TZE
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Sources: Hawaii Department of Taxation, Hawaii DBEDT, U.S. Bureau of the Census; seasonal adjustment and deflation using construction cost deflator by TZE
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Billion 2015 dollars, log scale
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Sources: Hawaii Department of Taxation, Hawaii DBEDT, U.S. Bureau of the Census; seasonal adjustment and deflation using construction cost deflator by TZE



Appendix 3:  excerpts from Brewbaker UH Econ 311 lectures on housing, Spring 2017
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Decomposing house prices into implied valuations for land and reproducible structures 

(like Honolulu does with property tax assessments)

▪ House values weighted average of values structure and land; land weight rising with urban densification 

▪ Supply and demand for housing:  

1. Demand:  structure is capital input in home production, leisure; land capitalizes value of schools, 

commuting distances, views, microclimates, etc. (derived demand from household production)

2. Supply:  structures are easily reproduced; desirable residential land is not reproducible (exhaustible 

natural resource); asymmetry means that demand increases have different effects on components

▪ Cost of new structures = construction cost + cost of acquiring entitlement 

▪ Land is non-reproducible, land prices three times as volatile as prices of structures

1. Land’s share of new home prices is relatively small, larger share of the entire housing stock, 

explaining why price growth for existing homes outpaces new

2. Regions where land is large share of housing value (HNL, SFO, BOS) more sensitive to 

demographics, interest rates, demand-side drivers rather than construction costs, and experience 

higher rates of appreciation and greater home price volatility

3. Land’s value share trending upward, which has implications for portfolio allocation (incentive for 

people in high-priced areas to buy more low-risk bonds and fewer risky stocks)

Slide copyright 2017

Source: Morris A. Davis and Jonathan Heathcote (November 2006), “The Price and Quantity of Residential Land in the United States,” Journal of Monetary Economics Vol, 54, Issue 8, November 2007, 

Pages 2595–2620



Land and scarcity

“Clearly, land is something that home-buyers are willing to pay handsomely for, and that developers 

cannot cheaply incorporate in new homes.  This scarcity requirement suggests that attributes such as 

good local schools, low crime, or a pleasant climate are by themselves insufficient to generate high long-

term land values, because as long as developers can keep building new homes in low-crime, good-school, 

sunny-weather neighborhoods, house prices will not rise far above construction costs.  There are two ways 

scarcity can arise.  First, land-use restrictions may prevent developers from building enough new homes to 

align prices with construction costs.  Second, scarcity can arise naturally.  Suppose that part of the iconic 

middle-class lifestyle to which many Americans aspire is to own a detached house with a yard for the 

children and a short commute to work.  In many cities developers cannot increase the supply of these 

homes for the simple reason that all the relatively central land has already been developed...”

Source: Morris A. Davis and Jonathan Heathcote (November 2006), “The Price and Quantity of Residential Land in the United States,” Journal of Monetary Economics Vol, 54, Issue 8, November 2007, 

Pages 2595–2620
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Legacy of affordable motor vehicular transport

“We have in mind a simple story than can perhaps account both for the decline in land prices between 

1930 and 1950 and the upward trend since then.  The interpretation of the decline is not new.  As the cost 

of automobiles fell over the first half of the twentieth century car ownership surged, such that by 1950 there 

were almost as many cars as housing units in the United States:  40.3 million versus 46.1 million.  As new 

roads were built, the quantity of land within reasonable commuting distance of city centers expanded 

rapidly.  This increase in the supply of potential residential land has been put forward as a likely 

explanation for the decline in land prices over this period.  Since the widespread adoption of the 

automobile there have been no further significant technological innovations in passenger transportation.  

Over time, more and more cities have either developed most of the land within reasonable commuting 

distance of the city center, or in a few cases have implemented policies to slow further development.  Thus 

growth in the supply of desirable residential land has not been sufficient to accommodate growth in 

demand for housing, and land and house prices have risen. This explanation for the u-shape in the value 

of land over the past century awaits a more formal evaluation in the context of an explicit quantitative 

theoretical model.”

Source: Morris A. Davis and Jonathan Heathcote (November 2006), “The Price and Quantity of Residential Land in the United States,” Journal of Monetary Economics Vol, 54, Issue 8, November 2007, 

Pages 2595–2620
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Regulatory restrictions result in higher housing prices than would otherwise have been 

true and more volatile house price dynamics (valuation cycles of greater amplitude)

▪ “The affordable housing debate should be broadened to encompass zoning reform, not just public or 
subsidized construction programs...we believe the evidence suggests that zoning is responsible for high 
housing costs, which means that if we are thinking about lower housing prices, we should begin with 
reforming the barriers to new construction in the private sector”

Edward L. Glaeser and Joseph Gyourko
“The Impact of Building Restrictions on Housing Affordability”

Federal Reserve Bank of New York Economic Policy Review (June 2003)

▪ “I find that supply constraints increase volatility through two channels:  First, regulation lowers the 
elasticity of new housing supply by increasing lags in the permit process and adding to the cost of 
supplying new houses on the margin.  Second, geographic limitations on the area available for building 
houses, such as steep slopes and water bodies, lead to less investment on average relative to the size 
of the existing housing stock, leaving less scope for the supply response to attenuate the effects of a 
demand shock.  My estimates and simulations confirm that regulation and geographic constraints play 
critical and complementary roles in decreasing the responsiveness of investment to demand shocks, 
which in turn amplifies house price volatility.”

Andrew D. Paciorek
“Supply Constraints and Housing Market Dynamics”

Federal Reserve Board Finance and Economics Discussion Series WP 2012-01 (December 2011)
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Empirical estimates of housing supply “elasticity:” among urban markets, 

Honolulu is near bottom of list
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Stephen K. Mayote, “Metropolitan-Specific 

Estimates of the Price Elasticity of Supply of 

Housing, and Their Sources,” American Economic 

Review, vol. 95, no. 2 (May 2005) pp. 334-339

Source: American Economic Review Papers and Proceedings of the 117th Annual Meeting of the American Economic Association, Philadelphia, PA, January 7-9, 2005 (May 2005) “Regulation and the 

High Cost of Housing.”
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Top 25 states, Wharton Residential Land Use Regulatory Index

(0 = national average, higher implies more restrictive regulation)

Index values are from the Wharton Residential Land Use Regulation Project.  An index value of 0 implies the average level of regulation in the country.  An index value of 1 

implies a level of regulation one standard deviation above the national average.  An index value of −1 implies a level of regulation one standard deviation below the national 

average.
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Sources: Edward L. Glaeser and  Joseph Gyourko (2008), Rethinking Federal Housing Policy:  How to Make Housing Plentiful and Affordable, Washington, D.C., AEI Press (https://www.aei.org/wp-

content/uploads/2014/03/-rethinking-federal-housing-policy_101542221914.pdf) 
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The Economic Implications of Housing Supply (Glaeser and Gyourko (2017 forthcoming))

▪ Three core facts about housing supply:

1. When building is unrestricted by regulation or geography, housing supply curves seem relatively flat 

(in our stock-flow model, the path of the housing stock)

2. Where binding, constraints from geography and regulation severely restrict the ease of building, 

limiting land, lengthening time-to-build, reducing new house flow 

3. Stock supply of housing is kinked and vertical downwards (housing is durable capital, so when 

demand falls, housing stock does not decline (e.g. Detroit))

▪ Honolulu is a housing market with prices well above “minimum profitable production cost (MPPC),” 

limited by land availability and land use regulations, causing widening divergence between market 

prices and fundamental production costs

▪ Inelastic housing supply is a late-20th century urban phenomenon

1. Essentially, property rights transferred from land owners to wider community

2. Power of anti-growth political movements, environmentalism more broadly

3. Marginal social costs overwhelming marginal private benefits of marginal house

▪ Economic consequences:  contribution to rise in capital share of aggregate income, gains among 

richest members of oldest cohorts, reduction in housing wealth of young adults, wealth redistribution 

from buyers to select group of sellers, lower output

Source: Ed Glaeser and Joe Gyourko (Draft of January 4, 2017), “The Economic Implications of Housing Supply,” Zell/Lurie Working Paper #802 (forthcoming Journal of Economic Perspectives)
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Recapping the literature and recommendation

▪ In the long-run, labor (population) and capital mobility imply that total returns on housing as an asset 

class will broadly match those elsewhere within an economic union:

1. Total return is sum of capital gain and dividend

2. Capital gain is house price appreciation

3. Dividend comprises housing services (you get to live in the asset, unlike stocks)

4. Risk-adjusted returns tend to converge over time; urban core residential land adds scarcity premium

▪ “Steep slopes and water bodies” impose natural, geographic constraints on development that the 

housing economics literature identifies in amplification of house price volatility

▪ Inclusionary zoning (Affordable Housing quotas), other regulatory constraints, aggravate the 

consequences of natural constraints, both when well-intentioned (agricultural preservation, watershed 

conservation, “ua mau ke ea o ka aina i ka pono,” etc.) or malevolent (The Politics of NIMBY)

▪ The cyclical window of affordability is going to slam shut, again even with (and faster without) 

accommodative interest rates—it’s only open momentarily once a cycle—should supply be constrained

▪ Turn housing policy on its head:  make it as easy as is possible for builders to respond to incipient price 

rise below some arbitrary threshold (e.g. 140 percent of the median price)—THINK eBay, “you know 

there is enough entitlement to build when its value in the secondary market is zero”
Slide copyright 2017



Appendix 4:  evidence on housing valuation cycles
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Why housing price cycles?  A structural interpretation

▪ Some markets exhibited near log-linear appreciation until sub-prime mortgage lending turned them into 

bubblicious markets (examples:  Phoenix, Loss Vegas)

▪ Some markets cyclical because geographic constraints (mountains, ocean) interact with regulatory 

constraints (environmental authoritarianism*) to restrict the housing production response—low price 

elasticity of new housing supply in Hawaii

▪ Absent “frothy” credit conditions’ influence on housing demand (speculation), geographic constraints, 

and regulatory impediments, bubbles/cycles are dampened, smoothing price trajectories (e.g. Iowa)

▪ Constraints—geographic and regulatory—on new home supply “bandwidth” imply that common drivers 

for rising housing demand such as low interest rates (macroeconomics) or sub-prime mortgage lending 

(microeconomics), cause faster short-run house price increases in constrained markets (Hawaii) than in 

unconstrained markets (e.g. Iowa) even through longer run rates of home price appreciation experience 

a tendency towards convergence via arbitrage because of capital and labor mobility

*Using legal process as a coercion tool when neither preference revelation through popular, democratic political institutions, market-oriented allocation, nor 

hierarchical economic governance mechanisms—for example within large landholder institutions or large corporate structure—will suffice.
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Median single-family existing home sales prices in the Bay Area and Honolulu reflect 

similar long-run trends, idiosyncratic demand events, supply constraints (amplitude)
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Adjust Honolulu home valuations for consumer price inflation to re-state in real terms 

(constant 2016 prices):  cycles of large amplitude followed the regulatory clampdown

Real index, 2016 = 100, log scale
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Source: FHFA (https://www.fhfa.gov/DataTools/Downloads/Pages/House-Price-Index.aspx), BLS (https://data.bls.gov/cgi-bin/surveymost?r9); seasonal adjustment, quarterly interpolation of semi-annual 

Honolulu CPI, deflation of home price index, and log-linear trend estimates by TZE
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U.S. recessions shaded gray
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Estimated gamma distributions for Oahu existing single-family home sales prices in the 

“trend cross-over” years (previous slide) 1997, 2004, 2011, 2015
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Source for underlying data:  Honolulu Board of Realtors; empirical gamma distributions estimated by TZE, mahalo to The Howard Hughes Corporation for support for this research

Slide copyright 2017



0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0 500k 1.0 1.5 2.0 2.5 3.0 3.5

* Assumes quantiles appreciate at average 

annual rate of 3.8% (long-run projection)

Source for underlying data:  Honolulu Board of Realtors; empirical gamma distributions estimated by TZE, mahalo to The Howard Hughes Corporation for support for this research

Empirical gamma distributions of Oahu existing home 

sales prices, 2003, 2013, projected 2013*

Quantile thresholds from the inverse gamma 

distribution of Oahu existing home prices

million $ thresholds 2003 2013 2023*

Top 0.01% 1.767 3.055 4.380

Top 0.1% 1.394 2.418 3.474

Top 1.0% 1.008 1.759 2.536

Top 5% 0.726 1.275 1.845

Top 10% 0.598 1.055 1.531

Top 20% 0.464 0.823 1.199

Top 30% 0.380 0.678 0.991

Top 40% 0.317 0.569 0.833

Top 50%
‡

0.265 0.477 0.702

Actual median ($) 239,000 449,500 -

Actual mean ($) 312,302 559,917 -

Mean from ln distn ($) 242,567 439,480 -

*Quantiles appreciate at average annual rate of 3.8% (2013-2023)
‡
Median price from synthetic (empirical gamma) distribution

Year

2003

2013

2023*
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