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Abstract:
Urban community development corporations and other local institutions routinely face challenging
problems in housing and economic development that require substantial expertise in data analytics and
decision modeling. Recent research, inspired by local responses to the housing foreclosure crisis, and
developed in cooperation with Boston-area CDCs, has resulted in a collection of applications that can
assist CDCs and similar organizations to design local interventions for acquisition and redevelopment of
housing. This paper describes these applications. The first of these is values and objective design, i.e. the
process of identifying decision opportunities. The second of these is data analytics, or the process of
identifying, collecting, and analyzing data to generate management, policy or planning insight. The third
of these applications is decision modeling, or the process of formulating and solving problems that
capture important aspects of operation and strategy design in order to generate insights regarding
specific courses of action to take that represent improvements over the status quo. Finally, I
demonstrate how empirical problem-solving, based on these applications, and inspired by the ‘big data’
and ‘smart city’ movements, have the potential to generate valuable insights in other areas of housing
and community development.
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I.

Introduction
Problems in housing and community development demand practitioner responses that reflect

expertise in diverse areas such as community planning, financial analysis, project management, strategy
design, land use planning, program evaluation and demand analysis. Analytic skills that support these
responses are typically provided in degree programs in planning and related disciplines via analytic
methods such as statistics, geographic information systems and qualitative data analysis. Usually, the
notion of problem identification, problem solution and solution implementation is embedded within the
skill-sets provided in these application and methods areas. The purpose of this paper is to make a case
that in particular problem domains, and for organizations with sufficient internal capacity, or access to
collaborators with appropriate expertise, problem-solving methods associated with fields commonly
known as ‘analytics’ or ‘operations research’ can provide insights into the problem and specific, tangible
guidance over the short term and longer-term that are not easily accessible through analytic methods
commonly taught in planning programs.
Through research projects motivated by high demand for affordable and subsidized housing in
urban communities, community-based responses to the foreclosed housing crisis, strategy design for
vacant land acquisition and re-use in blighted areas and shrinking cities and local economic
development, I have worked with diverse collaborators to design responses to these problems that are
rooted in the contemporary disciplines of analytics and decision science. In this paper, I describe three
classes of problem solutions associated specifically with foreclosure response (Johnson et al., 2016) to
address an over-arching research question: how can data analytics and decision science provide useful
guidance to planners engaged in local housing and community development that will enable them to
generate solutions that increase social value beyond that associated with current practice?
Current research on technologies and methods associated with advanced service design, analysis
and products has resulted in an abundant literature on related movements known as ‘big data’ (Bollier
2010; Kitchin 2014), ‘smart cities’ (Geertman et al. 2015; Kitchin and Perng 2016) and ‘analytics’
(Bertolucci 2013; Liberatore and Luo 2010). Big data can be understood as the collection of models,
methods, tools and repositories associated with very large datasets, often created in real time through
sales transactions, sensors and surveillance and the so-called ‘internet of things’. Smart cities refers to
the technologies that use abundant real-time data to generate knowledge and guidance for more
efficient and responsive provision of services in urban areas to meet routine needs of residents, as well
as longer-term strategy and infrastructure design. Analytics is the collection of methods to learn more
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about contemporary organizations, systems and phenomena (descriptive analytics), to predict the
values of variables important to policy, planning and operations (predictive analytics) and to generate
tangible, specific prescriptions and guidance to assist the work of managers, planners and decisionmakers. Research in housing and community development using these methods include those in
subsidized and affordable housing (Johnson 2007; 2005), foreclosure response (Johnson et al. 2016;
2013; 2012) and vacant land management (Bayram, Solak and Johnson 2014; Johnson, Hollander and
Whiteman 2015; Johnson, Hollander and Hallulli 2014).
This work, though abundant, has not yet resulted in a cohesive, coherent theoretical or conceptual
framework regarding the ways in which datasets, large and small, qualitative and quantitative, can be
used to develop knowledge, prescriptions and technologies on the basis of multiple methodologies to
make a difference in the lives of residents of under-resourced and under-represented urban
communities. Commonly, planner practitioner knowledge related to big data, smart cities and analytics
is limited to particular kinds of methods and tools, such as geographic information systems, or
spreadsheet modeling, or data analysis. However, the most challenging problems in urban housing and
community development are multi-stakeholder and multi-objective, and support inductive/qualitative
as well as deductive/quantitative solution approaches. In addition, there is little rigorous analysis of the
commonly-held proposition that high-tech innovations for cities have or are likely to generate
interventions that represent improvements over the status quo in terms of social costs and benefits.
However, there are many hints in the research and the practitioner literature regarding the ways in
which data and models may generate knowledge to generate beneficial outcomes in housing and
community development. These include: Mallach’s framework for strategic change (2008), the
foreclosure recovery timeline of the National Housing Center (2013), the abundant practitioner-focused
resources of NeighborWorks (http://www.neighborworks.org/) and current work on communityfocused data analytics (Johnson 2015). Focusing particularly on foreclosure response (Johnson et al.
2016) but not limited to this application area, this paper will address three research questions. First,
How can values analysis identify decision opportunities and performance metrics? Second, How can
data analytics quantify decision opportunities and performance metrics? Last, How can decision
modeling provide tangible guidance to local actors that represents an improvement over local practice?
An analysis of recent research in decision modeling for housing and community development,
focused on community-based responses to the recent foreclosure crisis, finds that data analytics, in
particular an adaptation of Keeney’s value-focused thinking approach, has enabled community-based
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organizations in the Boston area to clarify their objectives and goals in such a way to clearly identify
performance metrics and/or strategy alternatives to yield knowledge and insight that has helped them
think more clearly about initiatives and interventions in their service areas. We also find that data
analytics can be used to quantify decision opportunities and performance metrics which, considered
alone, have the potential to generate improvements over the status quo. Finally, we find that data
analytics can generate specific yet flexible guidance to practitioners regarding multiple areas of
foreclosure response: what particular housing units they may consider acquiring to generate
improvements in social welfare; how to decide which particular units to bid on for purchase, and the
size and timing of such bids, and how to develop strategies for acquisition and redevelopment over
multiple neighborhoods to account for uncertainty in housing markets. These findings support the
notion that planners may make productive use of data analytics and decision modeling in a way that
goes beyond techniques commonly taught in graduate programs in urban and city planning.
The remainder of the paper proceeds as follows. Section II reviews values and objectives design
using primarily qualitative methods from the decision sciences. Section III introduces data analytics and
specific applications of it to community-based foreclosed housing response. Section IV discusses how
decision modeling has generated insights for foreclosure response. Section V discusses additional
application areas in urban and city planning for which analytics and decision modeling may provide
value. Section VI concludes.
II. Values and objectives design
Solving a decision problem starts with formulating the problem. Doing so requires identifying a goal
to be achieved or objective(s) to be optimized, attributes (metrics, criteria) that can measure progress
towards goals, and alternative courses of action (initiatives, programs, interventions, strategies) from
which one or more may be chosen to meet goals or optimize objectives. This conception is different
from the usual notions of logic models or conceptual frameworks because the intent is to generate
specific, evidence-based prescriptions for operational, tactical or strategic action that can be shown to
be (a) preferred to alternative courses of action and (b) an improvement over the status quo according
to agreed-upon attributes.
While most of the traditional OR/MS field relies on sophisticated math models with observable and
calculable inputs that yield precise answers, there is a subset of the field called soft-OR that uses less
engineering and more value judgments in its model development (e.g. Ackoff 1979). These alternative
approaches are generally required when the problem presented to analysts is vaguely defined, involves
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multiple stakeholders (often with competing interests), includes a high degree of uncertainty, and lacks
data and/or is difficult to accurately measure (Mingers 2011). Accordingly, the methods used in soft-OR
exercises are generally more interpretive and less positivist than traditional OR/MS, with the process
holding as much (and sometimes more) importance than the outcome (Mingers 2009).
Part of the soft-OR process involves clear identification of the problems to be solved through
elicitation of both the decisions to be made and objectives to be achieved. Problem structuring methods
(PSMs) are thus sets of tools used to frame an issue within its relevant context (Rosenhead and Mingers
2001). The process involved in PSMs varies somewhat with the particular kind of method employed, but
generally all PSMs have some common traits: 1) integrating multiple perspectives, 2) being cognitively
simple for participants to understand and engage with, 3) operating iteratively, and 4) allowing microlevel approaches (Mingers and Rosenhead 2004). Some common types of PSMs include soft systems
methodologies (Checkland & Scholes, 1990), facilitated modeling (Franco and Montibeller 2008),
hypergame analysis (Schlange 1995), and strategic choice approach (Eden & Radford 1990).
Value focused thinking (VFT), originally developed by Keeney (1992), is similar to PSMs in that it
seeks to understand core organizational issues within their context, through a hands-on and iterative
process in which decision makers identify successive levels of objectives, from those that are directly
measured and influenced by organizational decisions to the more conceptual and mission-driven goals
that define the organizations’ purpose. VFT goes beyond most PSMs, however, by linking objectives to
specific actions with potentially measurable outcomes. VFT thus seeks to maximize the utility of
stakeholders given the problem they define.
Having established how VFT compares with other OR methods, we consider now the usefulness of
such an approach for community-based applications generally, and for the housing and community
development activities of nonprofit organizations specifically. The nature of such organizations and the
issues they seek to address requires a method that can incorporate competing objectives, given the
multitude of stakeholders (e.g. organization, resident, business, municipal government) that must be
considered and balanced (Gittel and Wilder 1999; Frisch and Servon 2006). VFT provides opportunities
for integrating these different perspectives through a values hierarchy, which enables identification of
the trade-offs such organizations may be forced to make between meeting one constituent’s needs over
another (Arvai, Gregory and McDaniels 2001). Making such trade-offs explicit also helps gain buy-in from
these constituents (McDaniels, Gregory and Fields 1999).
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Another feature of community and non-profit issues that lends them to VFT applications is the need
for critical inspection of the problems such organizations face. Often, in these cases, the problem on the
surface can mask deeper concerns that are not obvious to even the practitioners themselves (Nye and
Glickman 2000; Frisch and Servon 2006). The introspective and iterative processes that are a hallmark of
VFT applications helps to get at root issues that may require a more critical lens to identify means-ends
that can effectively address such concerns (McDaniels, Gregory and Fields 1999).
Finally, because VFT approaches are adept at solving complex problems with a high degree of
uncertainty (Keeney, 1992), they have the potential to be useful in community-based applications
operating in a dynamic neighborhood environment, and particular those of community development
corporations (CDCs). CDCs are often subject to many constraints beyond their control, including funding
and resource availability, municipal intervention, community engagement, policy, and internal
organizational issues (Gittel and Wilder 1999; Nye and Glickman, 2000). A flexible model that gets at
fundamental objectives of the organization, which are presumably constant and not subject to external
influences, is thus required to help such organizations manage the ever-changing environment in which
they operate.
The emphasis on identifying organizational values is what makes VFT distinct within soft-OR
methods and from OR methods generally (Keeney, 1992). Often, organizations will have a general idea
or statement of their fundamental values or mission, but less clarity on how their decisions directly and
indirectly achieve those values. Keeney makes the distinction between values-driven and alternativesdriven decision processes, noting that the latter, while more common in traditional OR practice, leads
decision makers toward solutions that may be operationally practical and efficient but that do not
necessarily accomplish their desired objectives. Focusing on values, Keeney argues, not only broadens
the decision space and alternatives to be considered, but also fosters more strategic thinking about how
such decisions impact multiple objectives. Figure 1 illustrates a community-engaged decision process.
[Figure 1: Community-Engaged Decision Process –
Application to Foreclosed Housing Acquisition and Redevelopment]
Here, VFT enables participants in the decision process (practitioners, consultants, technical experts,
community stakeholders) to clarify the values associated with the problem, to identify attributes and
decision opportunities, and to apply decision analytics to generate recommendations.
Keisler et al. (2014) have applied VFT to the problem of community-based foreclosure response.
They worked with two Boston-area community-based organizations to develop values structures that
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helped the CBOs articulate their goals, attributes and decision alternatives in ways that reflected their
unique organizational culture and the communities they served. One organization, for example, serves a
low-to-moderate income, predominately-minority community that has seen significant investments and
is currently anticipating gentrification pressures. This CBO is highly-engaged in housing development and
has significant technical capacity for analysis, strategy design and project management. The values
structure developed in collaboration with them (see Figure 2), therefore, emphasized specific decision
alternatives that were the basis for detailed policy analysis and evaluation.
[Figure 2: Values structure, Boston-area community-based organization #1]
The other organization, in contrast, serves an economically-depressed community in which traditional
housing development is often not financially feasible; its focus therefore includes community organizing
and capacity-building as well as physical investments. Therefore, its value structure reflected a range of
organizational objectives, with specific operational decisions deferred to another point. Instead, this
CBO considered the greatest value-added from this project an effort to ‘brainstorm’ a range of
initiatives, and to associate specific initiatives with already-articulated objectives, in order to clarify
strategic directions (see Figure 3)
[Figure 3: Strategy table, Boston-area community-based organization #2]
This figure shows how a range of actions, e.g. ‘Expand on existing community/residential garden efforts’
or ‘Expand community-building activities’ are classified according to fundamental and means objective
(the first two columns of the figure) as well as the type of activity/role of organization (the various colors
of the decisions in the columns to the right of the first two).
III. Data analytics
Johnson (2015) refers to the collection of knowledge and applications associated with the ‘big data’
and ‘analytics’ movements as ‘data analytics and information technology’. In this paper the focus is on
the methods by which data are collected, analyzed and used as the basis for decisions, rather than on
the technologies that support such work, therefore we will refer to this domain as ‘data analytics’
henceforth. Data analytics are used by for-profit organizations, government and nonprofit organizations
to assess client or customer perceptions of and use of existing programs and services, to develop new
programs and services and to evaluate the impact of programs and services. Such organizations range
widely in size and scope; we will focus in this paper, as does Johnson (2015), on nonprofit organizations
classified as ‘grassroots’ organizations (budgets of $250,000 or less) or ‘safety net’ organizations
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(budgets between $250,000 and $50 million) (The Boston Foundation 2007). Within the latter category
the emphasis here is on smaller safety net organizations, perhaps with budgets of a few million dollars
or less, that serve geographically-limited areas, such as multiple neighborhoods within larger cities, or
smaller suburbs, towns and cities. Community development corporations, discussed in the previous
section, fall in these categories.
CDCs can apply data analytics to a wide range of foreclosure response activities such as foreclosure
prevention, reducing the likelihood of actual foreclosure and mitigating the effects of completed
foreclosures. In addition, CDCs can use data analytics to design policies and set priorities for
interventions regionally, across neighborhoods, or within specific neighborhoods (Johnson et al. 2016).
We refine our data analytics focus further to activities that provide a rationale, or context, for specific
interventions, or types of interventions; we defer until the next section the sorts of methods that use
the outputs of descriptive and exploratory data analysis to make decisions about specific courses of
action.
Examples of data-analytic tasks that may be of use to CDCs and CBOs generally, include: descriptive
and exploratory statistics, including database queries, cross-tabulations and various charts and graphs,
content analysis of written, visual and audio media, and spatial analysis using geographic information
systems. These tasks can be performed using office productivity software such as Microsoft Office,
geographic information systems software such as ESRI’s ArcGIS, or specialized statistics software such as
Stata or SAS. These tasks can use data available through various media or sources, such as on-line
databases, Web-based mapping and analysis applications or files residing on computing devices. Finally,
these tasks can be performed on personal computers, laptop computers or mobile devices. Johnson
(2015) has observed that CDCs and CBOs of the type that are the focus of this paper tend to rely on
smaller datasets, residing on personal computers or laptop computers, and processed using general-use
office productivity software.
One example of CDC data analytics is determining what types of foreclosure response activities are
likely to be best-suited for various types of neighborhoods. Given a neighborhood typology for targeting
funds (Figure 4; National Housing Conference 2013), an important question to address is: which specific
neighborhoods in a service area are best-suited for which types of interventions?
[Figure 4: Neighborhood typology for targeting funds]
Using data on measures of foreclosure risk and housing market strength provided by the National
Housing Conference, Johnson et al. identified the number of Census tracts in regions corresponding to
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the locations of four community partners that had defined levels of foreclosure risk and housing market
strength. They then created maps that illustrated levels of foreclosure risk and housing market strength
across Census tracts within the study regions. Figures 5 and 6 show these analyses for the second
Boston-area community-based organization presented in the previous section.
[Figure 5: Interactions between foreclosure risk and housing market strength, Boston-area communitybased organization #2]
[Figure 6: Market strength and foreclosure risk, Boston-area community-based organization #2]
The result of this analysis is that the community-based organization in question may be classified as
‘actual high foreclosure density’ and between ‘weak’ market (areas near the centers of the two cities
shown in Figure 6) and ‘intermediate’ to ‘strong’ markets (other areas in the two cities). As a result, we
conclude that the areas near the centers of these two cities are candidates for decision models focused
on acquisition and redevelopment. However, based on first-hand impressions of this CBO’s service area,
it is likely that some portions of these communities have such weak housing markets and high measures
of foreclosure risk that they are better suited for interventions such as land banking and securing parcels
rather than real estate development. Indeed, this judgment is confirmed by the results of our valuefocused thinking exercise in the previous section. What this data analytics exercise gives us, however, is
a more rigorous rationale for certain types of interventions (such as those shown in Figure 3) in some
neighborhoods rather than others, and a dataset to support longer-term strategic planning across a
CBO’s service area. These are insights that a value-focused thinking exercise, though community
stakeholder participants may have deep knowledge of their organization’s service area, is not designed
to provide.
IV. Decision modeling
The third broad component of decision analytics for housing and community development, after
values elicitation to identify potential performance metrics and strategy alternatives, and data analytics
to identify specific categories of interventions that are best suited for specific communities, is the
process of developing specific courses of action, or interventions, or policies, that optimize one or more
social objectives, subject to limitations on the use of resources, or values of variables that correspond to
specific actions. This process is referred to in this paper as decision modeling.
One perspective on decision modeling draws from microeconomics, in which the goal is to solve
stylized versions of a problem rooted in real-world concerns in order to generate insights regarding a
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range of alternatives, none of which are more preferred than others in this set, all of which can be
shown to be preferred to yet others that make worse use of available resources. In turn, there exist yet
another set of alternatives, all of which yield the same value of satisfaction or utility, and only some of
which represent feasible uses of resources. This well-known exercise in policy analysis (Stokey and
Zeckhauser 1978; Henderson and Quandt 1980) yields one or more non-dominated decision alternatives
(more accurately, policy directions) that maximize utility.
The perspective on decision modeling that will be the focus of the remainder of this paper is
intended to generate specific, actionable recommendations for daily practice, or long-term planning,
that represent the best-achievable use of available resources. Two broad categories of this kind of
decision modeling are multi-objective decision making (MODM) and multiattribute decision making
(MADM), (Eiselt and Sandblom 2004). MODM focuses on the choice of values for decision variables that
represent discrete actions (e.g. develop a particular foreclosed unit or not) that are inputs to objective
functions to be optimized, subject to constraints on activities or resources. Here, there are so many
decision alternatives (collections of values of individual decision variables) that it is not reasonable to list
all of the alternatives in advance. Instead, mathematical optimization is used to generate optimal values
of the decision variables, which together comprise a particular most-preferred decision alternative. In
contrast, MADM presumes that specific decision alternatives are not only countable, but small enough
in number that the analyst and decisionmaker can distinguish between them in a reasonable amount
time. The goal here is to quantify the values of specific characteristics, or attributes, associated with
each decision alternative, and to use knowledge of preferences for the various attributes, to generate a
ranking of decision alternatives from which a most-preferred alternative can be chosen. The examples
discussed in this section are associated with multi-objective decision-making.
The discussion in the previous paragraph makes no mention of the fact that in the real world, the
values of all sorts of quantities are not known with certainty. The subfield of decision modeling focused
on representing the nature of uncertainty associated with many different processes and phenomena is
called stochastic processes (Ross 2010). The discussion that follows makes reference to multiple ways of
representing uncertainty related to foreclosed housing acquisition and redevelopment and ways in
which stochastic modeling can be integrated with multi-objective decision making.
The first application of decision modeling we discuss is the selection of candidate foreclosed
properties to acquire for redevelopment and re-use (as rental or owner-occupied housing). Given the
outcome of values elicitation and data analytics exercises, we can adapt principles of multi-objective
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decision modeling and stochastic processes, Johnson et al. (2016) estimate the social impacts of a given
set of acquisition and redevelopment alternatives according to two measures: the ‘strategic value’ of an
alternative, or a number that represents the level of importance placed on an alternative according to
its reflection of a community-based organization’s immediate and long-term values (Johnson et al. 2012)
and the ‘property value’ of an alternative, or a number that represents the expected net social benefit
of acquiring and redeveloping a property known to be in some stage of foreclosure (Johnson et. al.
2013). Johnson et al. (2012) demonstrate that for sets of acquisition alternatives, these measures are in
conflict, that is, there is not likely to be a single alternative that achieves best-possible values for
strategic value and property value simultaneously. That is, there is an opportunity to solve a multiobjective decision problem to generate a range of acquisition alternatives that jointly optimize social
value. Doing so – solving a multi-objective integer program with a single constraint, known as a multiobjective knapsack problem (see e.g. Delort and Spanjard 2010) yields a collection of acquisition
strategies, represented as specific housing units in a community (one of these is shown in Figure 7, panel
A) as well as an illustration of the incremental social value, as compared to the status quo, of all nondominated solutions to the foreclosed housing acquisition problem (Figure 7, panel B). The result of this
analysis is a collection of acquisition strategies from which a decision-maker may choose a mostpreferred strategy according to her own preferences for neighborhood location and improvement over
the status quo according to various metrics.
[Figure 7: Solutions to the foreclosed housing acquisition problem under uncertainty]
The second application of decision modeling we discuss is the process of actually acquiring
foreclosed properties for redevelopment. Housing development is well-known to be technically and
financially challenging: performing market analysis, combining funding sources, along with competing
with for-profit developers who may not have a community’s needs at heart, requires substantial
expertise. The research project described in Johnson et al. (2016) addressed the acquisition problem by
formulating a decision problem in which the goal is to determine when, and how much, that a
community development corporation should bid for a particular property to maximize the expected
social value, subject to funds availability. In particular, having scanned the local housing market, the CDC
is assumed to first decide whether to make an offer on a promising unit, then if it is financially feasible
to make an offer, to choose the bid amount, accounting for the amount of remaining funds. This
problem, an example of sequential decision making under uncertainty, is solved in Johnson et al. (2016)
using stochastic dynamic programming (see e.g. Puterman 2005).
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While there are a wide range of model outcomes depending on various problem assumptions, our
findings, based on data from a community partner CDC and their validation of our modeling approach,
support the notion that in many cases one can identify a particular bidding threshold (an amount over
which the CDC should not bid, no matter how attractive a particular acquisition opportunity may seem)
and bidding amount (the asking price only, i.e. no overbidding). These strategies change only when
there are many units available, or when the estimated property value impacts of particular acquisition
alternatives is low, and are not much affected by bidding and overhead costs.
The two analyses described above are indicative of the range of insights into strategy design for
housing and community development that can be derived from decision modeling. But this analytic
approach cannot help community-based organizations develop higher-impact plans, and make best use
of limited funds, unless proper emphasis is placed on two antecedent approaches: values elicitation, to
identify decision opportunities that best reflect stakeholder beliefs and knowledge, and data analytics,
to ensure that the right sorts of interventions may be considered for communities best-prepared to
benefit from them.
V. Additional application areas
The three analyses in the previous section – values elicitation, data analytics and decision modeling
– can be applied in many other policy and planning domains apart from foreclosed housing acquisition
and redevelopment; the first of these is vacant land management. Many communities face the challenge
of blighted housing, limited economic opportunities and vacant land. One approach for addressing this
problem is rooted in decision modeling: identifying, in collaboration with community stakeholders, as
well as planners and policy-makers, the alternative uses of land that may be currently unoccupied and
not suitable for immediate development that represent most-preferred values of social impact metrics,
subject to funds availability. Johnson, Hollander and Hallulli (2014) solve the problem of designing such
neighborhood-level development strategies accounting for the fact that some communities may be
more suitable for traditional investments in housing and economic development while others may be
more suitable for non-traditional investments in environmental remediation, urban farming and other
passive uses. Johnson, Hollander and Davenport Whiteman (2015) solve the related problem of which
particular land parcels in blighted neighborhoods could be acquired together, as ‘clusters’, and assigned
specific non-traditional land uses in order to optimize multiple social objectives.
A second application area for decision modeling, for which there do not appear to be any published
applications, is gentrification and displacement. In many urban communities, housing price increases
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have resulted in acquisition of housing and land by developers to create housing opportunities for moreaffluent in-movers rather than low- to moderate-income current residents. In this context, decision
modeling could help local stakeholders identify and prioritize a wide range of local responses to the
threat of gentrification and displacement according to commonly-accepted values, whose impacts might
be measured according to a commonly-accepted set of criteria. Moreover, a decision modeling response
that places greatest emphasis on local knowledge, organizations and action rather than technical knowhow – consistent with a community-based operations research (Johnson 2012a, c) or community
operational research (Midgley and Ochoa-Arias 2004) approach, might provide the greatest likelihood of
success in a fluid and contentious environment.
A third application area for housing and community development is location of subsidized and
affordable housing. While there is a long history of decision modeling for housing and community
generally (Johnson 2011, 2012b), and for affordable and subsidized housing specifically (Johnson 2005,
2007), there has not been the sort of demand from housing practitioners – public housing authorities,
nonprofit and for-profit developers – that have provided an impetus to link research to practice in a
robust way. However, recent research on the social benefits of housing mobility in practice (Briggs,
Popkin and Goering 2010), practitioner-focused summaries of evidence-based practice for urban
development (Federal Reserve Bank of San Francisco & Low Income Investment Fund 2012) and recent
changes in the rules governing the Housing Choice Voucher Program making regional mobility for lowincome families closer to reality (U.S. Department of Housing and Urban Development 2015) provide
opportunities for decision modeling generally to assist affordable and assisted housing providers of all
kinds with detailed support for policy design to improve housing opportunities for families across the
U.S.
VI. Conclusion
This paper seeks to address the question of how data analytics and decision science can provide
guidance to planners and practitioners engaged in local housing and community development.
Motivated by previous work on strategic neighborhood change (Mallach 2008), practitioner-focused
resources for foreclosure response (National Housing Center 2013) and housing and community
development generally (NeighborWorks America, http://neighborworks.org/) and community data
analytics (Johnson 2015), we have developed a framework for applying values analysis, data analytics
and decision modeling to a current problem in housing and community development, that of
community-focused foreclosure response. Recent findings (Bayram, Solak and Johnson 2014; Johnson et
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al. 2012, 2013, 2016; Keisler et al. 2014) provide detailed support for the proposition that these three
classes of analytic methods can provide tangible guidance to local actors that represent improvements
over current practice. Moreover, these methods hold promise for research and practice insights related
to vacant land management, gentrification and displacement and affordable housing development.
This work represents only one step towards a fully-developed research domain that provides a
comprehensive theoretical framework within which a range of propositions related to the creation and
implementation of decision modeling-based applications for housing and community development can
be shown to generate policies, planning strategies and community interventions that result in significant
improvements in social welfare. More needs to be done to design and execute truly community-based
and community-engaged decision modeling applications that fulfill the promise of community-based
operations research to engage and empower diverse stakeholders. These applications should draw on
the widest collection of qualitative and quantitative methodologies, analytic methods research designs
to bridge gaps between planning, decision modeling and public policy. They should provide tangible
evidence that more than forty years of effort in community development can have a positive impact on
income inequality, segregation and disparities in opportunity in our nation’s urban areas. This paper
provides one avenue for future research and practice.
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[Figure 1: Community-Engaged Decision Process –
Application to Foreclosed Housing Acquisition and Redevelopment]
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Source: Johnson et al. (2016)

[Figure 2: Values structure, Boston-area community-based organization #1]

Source: Johnson et al. (2016)

[Figure 3: Strategy table, Boston-area community-based organization #2]
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Source: National Housing Conference (2013)

[Figure 4: Neighborhood typology for targeting funds]
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[Figure 5: Interactions between foreclosure risk and housing market strength,
Boston-area community-based organization #2]
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Source: Johnson et al. (2016)

[Figure 6: Market strength and foreclosure risk, Boston-area community-based organization #2]
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[Figure 7: Solutions to the foreclosed housing acquisition problem under uncertainty]
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