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Abstract: The World Economic Forum has consistently ranked water crises as one of the top five most

impactful issues facing humanity, alongside but not completely separate from issues such as climate change

and natural disasters (World Economic Forum, 2019). A growing population and changing climate will only

further stress the constrained water system. Acute and ongoing societal disruptions, caused by significant

declines in the available quality and quantity of fresh water around the globe, underscore the importance

of water to human life and a functional society. The papers in this special issue highlight the role that

regional scientists can and should play in informed decision-making related to water at the local, regional,

and national scale.
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Access to water is necessary for the survival of human, animal, and most plant species.
Due to the coupled nature of human and natural systems, economic prosperity, quality of
life, and the environment are all inextricably linked by water. Availability, quality, and use
of water are regional by nature and though interregional trade in water is possible, regional
variations in natural and historical resource allocations will continue to play roles in regional
development and will likely become more important over time. Absent improvements in wa-
ter management and efficiency improvements related to water use, additional stress on water
resources might lead to reduced economic development potential (even the possibility of neg-
ative growth), poorer quality of life, and environmental hazards. The interdisciplinary field
of regional science – with its focus on the important roles of local and regional processes to
socioeconomic performance and sustainability, its explicit treatment of spatial relationships,
and its increasing attention devoted to modeling the linkages between the human system
and the environment – is ideally suited to contribute high quality, policy relevant research
on water.
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Regional scientists have qualitatively and quantitively examined water-related issues as
early as the 1960s and 1970s (Conley, 1967; Shapiro, 1969; Martin and Young, 1969; Davis,
1969; Eggleston and Henry, 1978). In the 1980s, regional scientists largely focused on a broad
set of issues related to efficiency of water provision and ownership including water rights
(Snyder and Andersen, 1988), economy of scale and economy of scope in water supply (Kim
and Clark, 1988), alternative assessment for the value of water (Lichty and Anderson, 1985),
and water opportunity costs (Gale and Merz, 1985). Later studies focused on measuring the
economic impacts of water reallocation and water policies using a range of techniques such
as demand and cost functions (Bhattacharyya et al., 1995; Burton, 1995) and computable
general equilibrium modeling (Seung et al., 1998, 1999).

In more recent years, regional scientists have broadened the methods of analysis for
analyzing regional water issues as well as water supply, demand, and pricing, including
hedonic models (Chamblee et al., 2009; Suparman et al., 2016), cost functions (Bottasso and
Conti, 2009), price elasticities (Duke et al., 2002), constructing composite indeces (Nissan
and Carter, 2002), demand functions (Bae, 2007), input-output analysis (Whited, 2010;
Guerrero et al., 2017; Dudesing, 2017), social accounting matrices and regional computable
general equilibrium models (Seung et al., 2000), sequential and bilateral trading algorithms
(Smith et al., 2012), quasi-experimental control group analysis (Golden and Leatherman,
2019), surveys (Greenhalgh and Selman, 2012; Hartt, 2014; Thaler, 2016), and monocentric
city and polycentric city models (Legras, 2015).

Within the last decade, several prominent regional scientists have highlighted the unique
role that regional science can play in providing policy relevant, geographically specific infor-
mation to decisionmakers (Lahr, 2009; Connaughton, 2010; Jackson et al., 2012; Woodward,
2012; White, 2012) and have called for regional scientists to continue to engage in interdis-
ciplinary research endeavors of human-environment interactions in collaboration with col-
leagues from other disciplines (Batabyal and Nijkamp, 2003). The papers in this special issue
demonstrate how classic topics in regional science, including theoretical economic geography,
econometric analysis, and input-output analysis, can be useful to public and private decision-
making processes in regions currently struggling with water-related issues or preparing for
potential future water crises, complementing the work from physical science, engineering,
and design disciplines that focus on important geological, hydrological, and environmental
considerations.

The issue begins with a piece by Juan Carlos G. Lopez that uses a theoretical economic
geography approach to determine how the uneven distribution of water resources and differ-
ences in trade regimes for interbasin water transfers can impact land use, particularly the
location and distribution of urban and agricultural uses. Several scenarios and trade regimes
are analyzed allowing for the graphical display of the impact of the parameters on land use
patterns, population size and regional prices. Lopez also provides an application that is
calibrated to stylized facts of California.

Following that article is a piece by Gregory Krohn that uses econometric analysis and
data on household water consumption to measure the effectiveness of non-price policies
(e.g. water use restrictions) during a moderate drought event in the State of Pennsylvania
that occurred between 2015 and 2017. He finds that voluntary water use restrictions have
smaller than desired effects and that the effects are larger the higher the marginal price
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of water, perhaps reflecting a trade-off between non-monetary benefits and the welfare loss
from reducing water usage.

Next, a piece by Xiang Bi, Tatiana Borisova, and Alan W. Hodges contributes to the
debate surrounding the restoration of the natural flow of Florida’s Ocklawaha River, which
is currently impounded by a dam that was part of an abandoned cross-Florida barge canal
project. They use a survey methodology and economic contribution analysis to assess the
trade-offs of dam removal by estimating the economic benefits and regional economic con-
tribution of recreation at the reservoir and the upstream free-flowing river. Results suggest
that river-based recreation generates greater benefits and contributions than the reservoir
and that the loss in economic value for reservoir-related recreation can potentially be miti-
gated.

The next four pieces highlight the usefulness of integrated environment-economic mod-
eling, each using an approach based on environmentally extended input-output modeling
applied to different regions of the world and to answer slightly different research questions.

The first piece by Oluwafisayo Alabi, Max Munday, Kim Swales, and Karen Turner uses
a single-region environmentally extended input-output model to analyze the total physical
demand for water in Wales, United Kingdom. They extend a framework that is typically used
to account for the production of polluting outputs to instead account for natural resource
inputs, specifically public water use and supply. This analysis shows that by using both the
quantity input-output model and the associated price dual, economy-wide implications of
the deviation between expenditures on the output of the water sector and actual physical
water supplied can be investigated.

Next, two pieces investigate the use of environmentally extended multi-regional input-
output analysis to identify measures akin to water footprints. The first, by Di Sheng,
Stephanie Owen, Dayton M. Lambert, Burton C. English, Robert J. Menard, David W.
Hughes, Lixia He-Lambert, and Christopher D. Clark, investigates water-use in the South-
eastern United States and finds heterogeneous total water withdrawals across industries
within the region. The second piece by Jaqueline Coelho Visentin and Joaquim José Mar-
tins Guilhoto uses a similar methodology to investigate the role of uneven spatial distribution
of water resources and interregional trade on the virtual blue water footprint in Brazil. They
find that virtual blue water flows are largely interregional and that a majority of the flows
in Brazil are exports from basins where the water balance indicates potential water scarcity,
suggesting that interregional trade in virtual blue water potentially undermines regional wa-
ter security. Both pieces note the importance of their results for regional water management
decisions.

The issue wraps up with a piece by Kevin Credit, Elizabeth Mack, and Sarah Wrase that
integrates information on household spending with multi-regional input-output analysis to
examine the link between the cost of water and measures of economic vitality. The piece
demonstrates a novel methodology to estimate changes in household spending information
from the Consumer Expenditure Survey for a particular change in water prices, which are
linked to a multi-regional input-output models to estimate the regional economic impacts
associated with changes in consumer spending patterns.

Each of the papers in this issue highlights the role that regional scientists can and should
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play in informed decision-making related to water at the local, regional, and national scale
and regional scientists are encouraged to expand this role within their own areas of expertise
and regions of the world by collaborating with each other and colleagues in other disciplines
that are interested in water-related research. As private and public institutions continue to
plan for potential changes in the quantity and quality of future water supplies resulting from
a changing climate and continued economic development, there will be a continued need
for policy relevant and geographically specific research on water supply, water use, trade in
water (real and virtual) and the distribution of the natural resource itself.

So, where do we go from here? How should society deal with aging water supply infras-
tructure? What technologies are available to reduce water consumption of various industry
and municipal users and is their use economically feasible? How should a water-scarce region
handle population and industrial growth? Will water availability become a significant deter-
minant of human and/or business migration patterns? Will regional specialization eventually
be determined by water availability such that water abundant regions specialize in activities
that are water intensive (agriculture, thermoelectric power, etc.) or that allow for transfer
of water to nearby regions with water scarcity? Will water scarce regions specialize in less
water-intensive technologies and make these technologies viable in other regions as cost goes
down? What effect will all of this change have on the environment and on water quantity
and quality? Regional scientists are poised to answer questions such as these and can also
help with assessing the economic and societal impacts of adaptions to a changing climate,
which could certainly impact water availability.

Finding answers to these questions will require continued integrated, interdisciplinary
efforts to analyze interactions among the natural and human systems and regional scientists
are encouraged to participate. Also, it is well known that open science and interdisciplinary
research can yield more reliable knowledge, more rapid and creative generation of results,
and broader and more inclusive participation in the research process (National Academies of
Sciences and Medicine, 2018b). To ensure that regional science research, whether related
to water or not, produces actionable and trusted information and also aids in facilitation
of larger scale research, research questions should be refined, guided, and vetted through a
participatory process with practitioners and community members (National Academies of
Sciences and Medicine, 2018a). The papers in this issue highlight the role that regional
scientists can and should play in informed decision-making related to water at the local,
regional, and national scale and regional scientists are encouraged to expand this role within
their own areas of expertise and regions of the world by collaborating with each other and
colleagues in other disciplines that are interested in water-related research.
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