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context, the increase in renovations corresponds to an additional twenty-one 

neighborhood renovations while the increase in housing sales corresponds 

to fifty additional housing sales over the study's two-year time period. We 

also find that high levels of crime can diminish the effects of the V 2 V pro

gram on neighborhood housing markets. 

SUMMARY AND CONCLUSIONS 

Urban ecosystems are complex systems composed of many interacting 

areas-from the built-up and redeveloped city to suburban areas to sparsely 

settled exurban regions connected by commuting and economic flows

and many interacting social, economic, and biophysical processes. Like any 

component parts of such a complex system, land use and land regulations 

cannot be understood in isolation. Land use regulation generates both di

rect and indirect effects as well as intended and unintended consequences. 

Local land use regulations are not a random occurrence but instead evolve 

from the social, political, and environmental realities of a community or 

region. In turn, these regulations can have both intended and unintended 

impacts on environmental, social, and economic outcomes that impact 

individual and community well-being and the sustainability of the region. 

Identifying these effects requires long timeseries of spatially disaggregated 

data that can account for individual choices, neighborhood change, hetero

geneous regulations, and spatial spillovers. BES researchers have unpacked 

several of these complex interactions among community norms, local reg

ulations, land use change, and land and housing market outcomes. This 

research has focused on the evolution of regulations in both the pre-zoning 

and zoning phases of the Baltimore region as well as the effects of historical 

and more recent regulations and policies on land development and land use 

patterns. Several synthetic findings emerge from this research: 

• The legacy effects of past decisions are clearly manifested in today's 

urban landscape. Prior to the passage of comprehensive zoning, neigh

borhood improvement associations seeking to reinforce segregation 

played an important role in influencing investments that determined 

where certain land use activities took place. Many of these invest

ments are extremely durable, for example, infrastructure and local 

parks, and generate amenities and disamenities that continue to 

influence household location and housing values today. 



130 WHAT HAVE WE LEARNED? 

• In addition to preserving open space and guiding development, the 

establishment of the URD L in Baltimore County had unintended 

consequences, namely, the concentration of urban runoff that 

ultimately drains to Chesapeake Bay. 

• Autonomy in local land use regulations, but economic interdepen

dence via regional labor and housing markets, creates unintended 

consequences in terms ofland development spillovers. For example, 

downzoning in one area reduces the supply of new development in 

that area and leads to increased demand and development in lesser

regulated adjacent areas. These spillovers may occur within the same 

county, for example, as the result of spatial heterogeneity in zoning of 

minor versus major subdivisions, or across counties as the result of 

uncoordinated local policies. The primary effect of downzoning and 

other local growth management regulations has been to shift the type 

and location of development across the region. While downzoning in 

Baltimore County led to localized growth spillovers and increased the 

likelihood oflow-density development in these neighboring areas, the 

combined effect of all downzoning policies across multiple counties 

appears to have worked in the intended direction by reducing the 

overall amount ofleapfrog development across the region and in

creasing the overall amount of infill development. 

• Regulations that focus on protection of a single resource can generate 

unintended effects that result in a trade-off between enhancing one 

ecosystem service while degrading others. For example, we find that 

the wetlands protection policy enacted under Section 404 of the Clean 

Water Act resulted not only in a significant delay in development on 

the affected parcels but also in a reduction in their density of develop

ment. Thus while the regulation was successful at limiting modifica

tion to streams and nontidal wetlands, it also fostered a lower density 

of development. These offsetting effects reduce the net benefits of an 

environmental policy, which, given the irreversibility of most develop

ment projects, can have long-lasting consequences. As the research 

on downzoning has shown, a reduction in the amount or density of 

development in one area often results in displacing development to 

other, as-yet-undeveloped areas. 

• Preliminary work based on analysis of the V 2 V program in the City 

of Baltimore indicates that targeted demolitions may be an effective 
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renewal strategy in urban neighborhoods with excessive housing 

supply and urban blight. This suggests that public policy can achieve 

the intended spillover effects that generate positive multiplier effects 

that can magnify across broader spatial scales. 

• Because of the complexity of the many spatial processes that underlie 

land use/land cover change and the inevitable limitations of available 

data in terms of measuring these processes, identifying causal effects 

ofland use change is extremely challenging. Techniques that employ 

quasi-experimental designs or instrumental variables provide a 

potential means of drawing causal inferences and can be extremely 

useful in isolating the effects of a spatially varying policy or heteroge

neous landscape feature on land use change. This also underscores 

the importance oflong timeseries of spatially disaggregated data that 

can account for individual choices, neighborhood change, heteroge

neous regulations, and spatial spillovers. 

Our current and future work continues to examine the implications 

of spatially heterogeneous zoning and urban redevelopment on land use 

change within the city and across city-suburban-exurban gradients. In ad

dition, we are working with other BES researchers to develop integrated 

models ofland use change, nutrient flows, and water quality to model pol

icy scenarios. The goal of this work is to develop spatial land change models 

that account for market conditions and human-biophysical linkages to gen

erate predictions of policy impacts on land use and ecosystem services. 

Such an approach is necessary for moving beyond the spatial heterogeneity 

that characterizes human and biophysical components to an integrative 

understanding of how these spatially heterogeneous processes interact with 

each other across multiple spatial and temporal scales. Understanding how 

such interactions influence the dynamics of urban systems is critical to 

achieving resilient urban futures. 


