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Monitoring Local Land Markets
By Gerrit J. Knaap and Elisabeth Holler, AICP

How to protect open space, encourage redevelopment, and make the most of

 infrastructure investments by analyzing current and projected land-use patterns.
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Recent advances in Geographic Information

Systems (GIS) have allowed more local com-

munities to analyze land-use patterns using

recent and accurate data. Instead of send-

ing teams of interns to survey land uses par-

cel by parcel, communities are able to use

aerial photography, GIS layers, and links to

parcel-based databases, such as a property

appraiser’s, to create detailed results. Such

information can be a valuable tool to help

communities implement smart growth poli-

cies, and ultimately prevent sprawl and inef-

ficient use of public services.

Smart approaches to controlling urban

growth take three general forms: 

(1) greater use of prices, such as impact

fees, system connection charges, and toll

roads; 

(2) coordinated management of infrastruc-

ture using concurrency requirements, inte-

grated land-use and transportation plans,

and capital improvement programs; and 

(3) more comprehensive use of land-use

regulations, such as zoning and urban

growth boundaries.

While the first two approaches are

firmly in the realm of pricing scarce

resources, the third approach has the most

potential to incorporate a community’s

vision for its future. Good land-use deci-

sions can preserve land for future genera-

tions and provide a mix of uses that is con-

venient and valuable to the community as a

whole. As communities devote more time,

attention, and effort to managing the use of

land, many are finding they lack the basic

information they need to do solid long-

range planning. Most are aware that growth

development on a piece of land necessarily

mean that less land is available for conser-

vation, forestry, or agriculture. A historic

farming community may not be willing to

abandon farmland for houses, even if

demand for housing is strong. Furthermore,

not all land is equally suitable for develop-

ment: floodplains, steep slopes, or proxim-

ity to undesirable uses can all influence the

likelihood that a property will be developed.  

THE NEED FOR LAND MARKET MONITORING
Communities need a way to monitor how the

land is currently used, assess future

demand, and take steps to assure the ade-

quacy of future supply. Fortunately, there

are now cost-effective, accessible tools

available for almost any community to

implement a land market monitoring sys-

tem. Those that do so quickly discover that

such a system can become a critical tool for

comprehensive smart growth planning.

Better information about a commu-

nity’s inventory of land can help identify the

extent and characteristics of various land

uses, including undeveloped land. Over

time, this data can be used to spot trends.

Continuous monitoring of land absorption

makes it possible, at any instant, to

describe how much land is available for

development, how quickly it is annexed,

subdivided, and developed, its selling price,

and much more.

Land market monitoring is the process

of assessing and inventorying the supply of

vacant land over time. To set up a land mar-

ket monitoring system, planners can use

aerial photography, GIS-based data, and

parcel-based databases, such as the prop-

management can be a two-edged sword: If

communities open too much land to devel-

opment, the resulting sprawl can be costly

environmentally, socially, and financially.

But if they too stringently limit the land

available for development, demand can

quickly exceed supply and force land and

housing prices sharply higher. When com-

munities are in a position of uncertain land

supply, meaning no one knows if available

Better information
about a community’s
inventory of land can

help identify the
extent and 

characteristics of 
various land uses,

including 
undeveloped land. 

land is sufficient to meet demand, the mar-

ket cannot work efficiently and both public

and private land development decisions

become more risky. 

According to economists, this is a clas-

sic “inventory problem.” How much land

should be primed and ready for develop-

ment? Holding too much developable land

creates costs of underutilized infrastructure,

while holding too little bids up prices for

land. A community’s vision may also influ-

ence availability of land. Decisions to allow



erty tax assessor’s, to identify the existing

land use of each parcel. Once the database

is set up, annual (or even continuous) data

updates can provide policy makers with

accurate information about absorption of

land.  

Land market monitoring explains not

only existing land-use patterns, but also

allows projections of land availability into

the future. If zoning and infrastructure infor-

mation is available, vacant land can be ana-

lyzed to determine the number of residential

units that can be accommodated. This

becomes the effective supply of housing

over time. To estimate demand, population

projections from state or national data

sources can be adapted to local conditions.

A comparison of projected supply and

demand for housing can identify gaps or sur-

pluses of supply. Where demand outpaces

supply, annexation, expansion of growth

boundaries, or another growth management

tool is needed. Where supply is able to meet

or exceed demand, requests to open new

land for development can be postponed

until demand catches up. 

Land market monitoring can also be

tailored to local needs. For example, estab-

lished communities may not have a large

supply of vacant land. Although the land

market monitoring process may uncover

some pockets of land that can be redevel-

oped (for example, lots that back up to one

another), planners can explore other alterna-

tives. They can estimate a property’s rede-

velopment potential based on the ratio of a

structure’s value to the value of the land it is

built on. Other innovations may also be

needed to address large-scale land-use

changes, such as closing a military base or

building a new airport. 

With a land market monitoring system

in place, communities can evaluate trends

in housing location and type. For example,

some communities may see growth in

demand for multifamily units as housing

prices increase. This would point planners

toward a review of vacant land to see if an

oversupply of single-family zoning is limiting

the locations for multifamily development. 

LAND MARKET MONITORING CAN SUPPORT
POLICY DECISIONS
A detailed and timely land market monitor-

ing system ensures that policy tools to regu-

late the supply of land are effective. One

effective tool is to adopt an urban growth

boundary (UGB), which allows higher densi-

ties inside the boundaries and limits devel-

opment outside. The best UGBs are large

enough to allow for adequate housing

choices and stable land prices, but small

enough to ensure that development is com-

pact and efficiently located. Some communi-

ties, pressured by political needs or power-

ful landowners, may adopt a UGB that is so

large that it can be ignored for the next 10 to

20 years as land is absorbed into the hous-

ing market. Another pitfall is not expanding

a UGB enough: The state of Maryland, for

example, restricts most growth-related state

infrastructure investments to so-called prior-

ity funding areas, yet local governments are

not required to expand such areas as devel-

opment capacity is absorbed. In locations

without UGBs, zoning decisions can have

similar impacts: A downzoning can decrease

the supply of available land as effectively as
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a UGB. Such inadequate attention to urban

land and housing markets can lead to land

and housing price inflation and can, by

deflecting growth to even less preferred

locations, exacerbate urban sprawl. 

Land market monitoring can help pre-

dict when to add land to a UGB or when to

upzone property. Past trends in land absorp-

tion provide estimates for how much land

should be added. Although there is no exact

science to determining when and how much

land to open for development, the data sup-

plied by the land market monitoring system

can provide ample support for a middle-of-

the-road solution, calming developers who

fear they will not find available land, and

calming residents who fear longer com-

mutes and more traffic that may result from

too much uncoordinated growth. 

CASE STUDIES
The following jurisdictions show how land

market monitoring can be useful at regional,

countywide, and city-specific scales. While

each takes a different approach to gathering

data, over time they have all been able to

shape land-use decisions in ways that maxi-

mize the use of infrastructure and minimize

impacts to the environment.

Portland Metro Area
Land-use decisions in Portland, Oregon, are

governed by Metro, the elected regional gov-

ernment for the three-county Portland met-

ropolitan area. Metro adopted an urban

growth boundary in 1979. State law requires

Metro to manage Portland’s UGB by demon-

strating that it includes a sufficient supply

of land to provide for 20 years of future resi-



A recent study of the urban form for

neighborhoods built after 1995 shows that

Portland, as compared to four other sample

jurisdictions, has the highest connectivity,

the smallest lot sizes, the highest ratio of

land-use mix, and the highest ranking of

pedestrian accessibility of the group. The

only measure where Portland is at the mid-

dle of the pack is the average distance from

residential to commercial uses. While

Portland takes advantage of many other

smart growth and urban design tools that

influence these outcomes, it is clear that 

the UGB helps ensure an efficient growth

pattern.

State of Maryland
Maryland is the fifth most densely popu-

lated state in the nation, and many commu-

nities are expected to reach buildout within

dential development. Every five years, Metro

reevaluates the UGB to determine if land

needs to be added. 

When the first UGB was drawn in 1979,

the regional government included 78,000

developable acres; of these, 39,000 were

actually developed by 1994. Because the

UGB was so large, most development was

contained within the UGB but occurred at far

lower densities and less contiguously than

intended. 

In 1998, the Metro Council added

approximately 3,500 acres to the UGB.

Choosing where to add these acres, how-

ever, was problematic, in part because such

small increases in developable acres create

problems in maintaining the balance

between jobs and housing, providing

regional parks, and planning for large invest-

ments in urban infrastructure. Small incre-

ments cannot encompass interdependence

among land-use locations, facilities, and

infrastructure necessary to plan patterns of

development for investment and regulation. 

Based in part on these observations, in

2002 Metro approved an increase of 18,867

acres to accommodate approximately

38,000 housing units and 2,600 new jobs.

Since that time, Metro has made a few

smaller, strategic additions to the UGB, such

as 246 acres for industrial development.

Because additions to the UGB are sub-

ject to intense public scrutiny and may be

appealed (which occurred in 2002, with

Metro’s approvals largely upheld), the data

and analysis supporting such a decision must

be quite detailed. Since the mid-1990s, Metro

has used air photo interpretation in combina-

tion with tax-lot maps and information about

land characteristics and public utilities, all

registered to common coordinates through

GIS, to identify parcels that are fully or par-

tially vacant. Even with this approach, how-

ever, specific rules must be adopted concern-

ing how large the vacant segment of a partially

developed parcel must be in order to classify

that part as vacant land. Given the high-qual-

ity base data that are available, Metro has

been able to translate this information into

easy-to-use GIS data that allow local govern-

ments, concerned citizens, and nonprofit

groups to perform their own analyses. Today,

the Metro GIS provides over 70 GIS map lay-

ers, including zoning, building permit informa-

tion, and undeveloped land on DVDs available

to the public.
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Portland has the highest connectivity, 

the smallest lot sizes, the highest ratio of 

land-use mix, and the highest ranking of

pedestrian accessibility.

This zoning map for Chestertown, Maryland, was built from scratch using GIS and the town’s

existing paper zoning maps, with local planning input.
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Subtract land not zoned for 

residential uses 

Subtract tax-exempt land 

Subtract protected and 

environmentally sensitive land 

Subtract land without capacity

(built out land)

Total Acreage of All Parcels

Residentially Zoned Acres

Acres with Residential Capacity

MARYLAND GIS DATABASE

the next 25 years. In 2004, the Maryland

Department of Planning (MDP) organized a

task force to analyze development capacity

within the state. Maryland’s Smart Growth

initiative requires jurisdictions to designate

growth areas as “priority funding areas”

(PFAs) that are to be eligible for future state

financial assistance for growth. Such areas

must be served by, or planned to be served

by sewer and water, meet minimum density

requirements, and be sized to accommodate

growth. However, relatively few jurisdictions

conduct a formal capacity analysis. 

The task force chose 10 pilot communi-

ties (five municipalities and five counties) to

represent a diversity of geographic loca-

tions, growth rates, and data availability.

MDP used a GIS database compiled from

local jurisdictions. Data layers include land

uses, zoning, environmental features, sewer

availability, and other criteria. Net residen-

tial development capacity was calculated

based on the flow chart shown above. 

The task force found that data avail-

ability varied across jurisdictions. The rural

town of Chestertown, with a population of

approximately 4,700, has no GIS and uses a

paper map to designate zoning districts.

Task force members were able to code the

information for GIS relatively easily, given

that the land area and number of zoning

categories were relatively small. Larger

jurisdictions often have more staff and more

data analysis capability, but their zoning

requirements may be significantly more

complex. In Montgomery County, with a

population of over one million, significant

assistance came from small area plans,

which have parcel-specific information

about redevelopment potential that can be

more accurate than the zoning data.

Overall, the study focuses more on the

process of collecting and analyzing data

than the actual amount of acreage available

for development.

The process of collecting and analyzing

data brought up a number of important

questions regarding how to account for

pipeline projects, how to estimate capacity

where actual developed densities are less

than the maximum allowed by the zoning

code, or how to ensure data are standard-

ized and consistent. 

The task force recommends continued

data analysis, including an annual report 

Maryland’s model (see Resources) shows types of land supply and compares capacity for new

development as part of its system of monitoring land supply.

M
aryland D

epartm
ent of Planning

Maryland is the fifth most densely populated

state in the nation, and many communities

are expected to reach buildout within the

next 25 years.
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of development activity, to further refine the results and

ensure that the amount of land dedicated to priority fund-

ing areas is appropriate. 

City of Orlando
Orlando is the largest city in the fast-growing Central

Florida area. Central Florida has a population of about

three million people, with the Orlando population of

224,000 making up about seven percent of the regional

total. The city’s boundaries have become a de facto urban

growth boundary, as state law requires annexed property

to be used for urban purposes. Through annexation,

Orlando can add to its inventory of vacant land. As of

2006, approximately 13,600 vacant and developable acres

are located inside Orlando’s city limits, which total 70,500

acres or 110 square miles. Much of the developable land

is owned by large-scale developers that have at least a 20-

year planning horizon for development. As stated in its

2007 population projections report, the city estimates cur-

rent population and projects future population based on

◆ Orlando, City of. 2007a. 2006–2030 Growth Projections Report.
Webpage (accessed October 15, 2007). Available at www.cityofor-

lando.net/planning/cityplanning/Growth%20Projections/2006thr

u2030GrowthProjectionsReport.pdf. 

◆ Orlando, City of. 2007b. Evaluation and Appraisal Report.
Webpage (accessed October 20, 2007). Available at www.cityofor-

lando.net/planning/cityplanning/Final_EAR_Document.pdf. 

◆ Knaap, Gerrit J. 2001. “The Inventory Approach to Urban Growth

Boundaries.”Journal of the American Planning Association 67, 

no. 3.

◆ Knaap, Gerrit J. 2004. “Monitoring Land and Housing Markets: An

Essential Tool For Smart Growth.” Prepared for: National Center

for Housing and the Environment. Webpage (accessed October 1,

2007). Available at www.smartgrowth.umd.edu/landmarketmoni-

toring/publications/LandHousingMarkets.pdf.

◆ Knaap, Gerrit, and Traci Severe. 2001. “Toward a Residential Land

Market Monitoring System.” In Land Market Monitoring for Smart
Urban Growth, edited by Gerrit J. Knaap. Lincoln Institute of Land

Policy.

◆ Knaap, Gerrit, and Yan Song. 2004. “The Fruits of Growth

Management in the Sunshine State: An Examination of Urban

Form in Orange County, Florida.” Webpage available at

http://smartgrowth.umd.edu/research/pdf/KnaapSong_FloridaGr

owthManage_022305.pdf.

◆ Maryland Department of Planning. 2004. Final Report of the
Development Capacity Task Force. July 2004. Webpage (accessed

October 20, 2007) Available at www.mdp.state.md.us/pdf/dctf/

DCTF-Final.pdf. 

◆ Metro. 1997. Procedure for Updating Vacant Land Coverages.

Internal memorandum, Portland, Ore.

◆ Metro. 1998. Phase 2 Productivity Analysis for Metro Urban

Reserve Areas, Portland, Ore.

◆ Metro. 2007a. Metro Urban Growth Boundary Information.

Webpage (accessed October 17, 2007). Available at www.metro-

region.org/index.cfm/go/by.web/id=277. 

◆ Metro. 2007b. Metro GIS data center Webpage (accessed October

17, 2007). Available at www.metro-region.org/article.cfm?

ArticleID=593. 

◆ Weitz, J., and Moore, T. 1998. “Development Inside Urban Growth

Boundaries: Oregon’s Empirical Evidence of Contiguous Urban

Form.” Journal of the American Planning Association 64, no. 4:

424–440.

R E S O U R C E S

Orlando’s boundaries have

become a de facto urban

growth boundary, as state

law requires annexed 

property to be used for

urban purposes.

parcel-specific data. The city’s land-use database provides

the number of housing units on each parcel in the city.

Multiplying by standard persons-per-unit and occupancy

rates provides a total existing population. Parcel-specific

data are grouped into traffic analysis zones (TAZs) to allow

for analysis at the neighborhood level. Future population

is projected based on best available data from developers

(approved site plans, subdivisions, etc.); where no

approvals have been secured, vacant land is assigned a

density based on the property’s zoning and the surround-

ing land-use pattern. That is, properties zoned R-2 may

allow up to seven dwelling units per acre, but the sur-

rounding development pattern shows that four du/ac is

more typical for actual development. The timing of devel-

opment is spread over the next 20 years based on devel-

opment approvals and estimates reflecting current market

conditions. 

To ensure that the parcel-based population projec-

tions are accurate, Orlando reviews population growth

projections published by the Florida Bureau of Economic

and Business Research. Because projections are available



VOL. 25, NO. 1 
Zoning Practice is a monthly  publication of the

American Planning Association. Subscriptions

are available for $75 (U.S.) and $100 (foreign).

W. Paul Farmer, FAICP, Executive Director;

William R. Klein, AICP, Director of Research.

Zoning Practice (ISSN 1548–0135) is produced

at APA. Jim Schwab, AICP, and David Morley,

Editors; Julie Von Bergen, Assistant Editor; Lisa

Barton, Design and Production. 

Copyright ©2008 by American Planning

Association, 122 S. Michigan Ave., Suite 1600,

Chicago, IL 60603. The American Planning

Association also has offices at 1776

Massachusetts Ave., N.W., Washington, D.C.

20036; www.planning.org. 

All rights reserved. No part of this publication

may be reproduced or utilized in any form or by

any means, electronic or mechanical, including

 photocopying, recording, or by any information

storage and retrieval system, without permis-

sion in writing from the American Planning

Association.

Printed on recycled paper, including 50-70%

recycled fiber and 10% postconsumer waste.

ZONINGPRACTICE 1.08
AMERICAN PLANNING ASSOCIATION  | page 7

This month’s cover is a 2006 population

 distribution map for the City of Orlando,

Florida. Each dot represents 50 people.

Map by City of Orlando Planning Division,

City Land Use Database and 2006–2030

Growth Projections.

only on a countywide basis, historic

growth patterns are analyzed to assign a

portion of the countywide growth to

Orlando. Orange County typically grows at

a faster rate than Orlando, meaning that

the city’s proportion of the population is

gradually decreasing even as the overall

population increases in both the city and

Orange County.

Outside Orlando’s boundaries, adja-

cent land in unincorporated Orange County

has also largely become developed, mean-

ing that future opportunities to annex are

limited, and demand will have to be accom-

modated in other ways. By monitoring

absorption of land annually, the city can

anticipate the need for new policy solutions,

such as providing incentives for redevelop-

ment of grayfields and brownfields. 

CONCLUSIONS
Land market monitoring has become

increasingly available as technology has

caught up to data needs and accurate

information has become easier to gather

and analyze. The technology changes have

arrived just as changing market condi-

tions, including a rise in home prices and

an increasing desire by the public to pre-

serve land, have shown that an accurate

monitoring system is the most convincing

response to calls for changes to the pre-

vailing development pattern.  

ENGAGING THE FUTURE: FORECASTS, 

SCENARIOS, PLANS, AND PROJECTS

Edited by Lewis D. Hopkins and Marisa A.

Zapata (2007; Lincoln Institute of Land

Policy; 392 pp.; $35)

Only portions of this book are specifically

about zoning, but successful zoning itself

clearly depends on accurate projections of

future land-use needs. This substantial

anthology takes planners into the realm of

anticipating change by envisioning alterna-

tive futures and the tools for shaping

them, with contributions from some of the

most knowledgeable experts practicing

today. The volume emerged from a 2005

symposium sponsored by the Lincoln

Institute.

ZONING REVIEWS

METROGREEN: CONNECTING OPEN SPACE IN

NORTH AMERICAN CITIES

By Donna Erickson (2006; Island Press; 

352 pp.; $35)

Creating green communities requires a great

deal of thinking about exactly what green is

and what purposes it serves. One of the

essential lessons of recent decades is that

open space is far less valuable when isolated

than when it is connected to an entire system

of greenbelts, greenways, trails, and other

spaces that contribute to the ecological

health of whole metropolitan areas. The 10

paired case studies in this lucid volume help

the reader grasp the various functions of pub-

lic and green open space in supporting the

health of communities. Needless to say, they

all require some serious local and regional

land-use planning to achieve their goals.
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