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US Multi-Regional Impact Assessment System

Overview

The US Multi-Regional Impact Assessment (USMRIAS) measures multiplier effects of
economic stimuli. The USMRIAS was developed and is maintained by The Perryman
Group. This model has been used in hundreds of diverse applications across the country
and has an excellent reputation for accuracy and credibility; it has also been peer
reviewed on multiple occasions.

The basic modeling technique is known as dynamic input-output analysis, which
essentially uses extensive survey data, industry information, and a variety of
corroborative source materials to create a matrix describing the various goods and
services (known as resources or inputs) required to produce one unit (a dollar’s worth)
of output for a given sector. Once the base information is compiled, it can be
mathematically simulated to generate evaluations of the magnitude of successive rounds
of activity involved in the overall production process.

There are two essential steps in conducting an input-output analysis once the system is
operational. The first major endeavor is to accurately define the levels of direct activity
to be evaluated. In this instance, the potential reduction in business activity associated
with shortages in wastewater capacity was determined by examining the extent to which
Granbury serves as a hub of support industries using standard “market share” analysis
and computing the direct losses relative to the baseline projections for Hood County
during the relevant periods.

Once direct estimates are quantified, the resulting inputs were used in a simulation of
the input-output system to measure total overall economic effects of the direct stimulus.
The system used in each simulation reflects the unique industrial structure of the Hood
County economy, with results further localized to the City of Granbury based on data
compiled by the US Bureau of the Census.

Model Structure

The USMRIAS is somewhat similar in format to the Input-Output Model of the United
States which is maintained by the US Department of Commerce. The model developed
by TPG, however, incorporates several important enhancements and refinements.
Specifically, the expanded system includes (1) comprehensive 500-sector coverage for
any county, multi-county, or urban region; (2) calculation of both total expenditures and
value-added by industry and region; (3) direct estimation of expenditures for multiple
basic input choices (expenditures, output, income, or employment); (4) extensive
parameter localization; (5) price adjustments for real and nominal assessments by
sectors and areas; (6) measurement of the induced impacts associated with payrolls and
consumer spending; (7) embedded modules to estimate multi-sectoral direct spending
effects; (8) estimation of retail spending activity by consumers; and (9) comprehensive
linkage and integration capabilities with a wide variety of econometric, real estate,
occupational, and fiscal impact models.
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The impact assessment (input-output) process essentially estimates the amounts of all
types of goods and services required to produce one unit (a dollar’s worth) of a specific
type of output. For purposes of illustrating the nature of the system, it is useful to think
of inputs and outputs in dollar (rather than physical) terms. As an example, the
construction of a new building will require specific dollar amounts of lumber, glass,
concrete, hand tools, architectural services, interior design services, paint, plumbing,
and numerous other elements. Each of these suppliers must, in turn, purchase
additional dollar amounts of inputs. This process continues through multiple rounds of
production, thus generating subsequent increments to business activity. The initial
process of building the facility is known as the direct effect. The ensuing transactions in
the output chain constitute the indirect effect.

Another pattern that arises in response to any direct economic activity comes from the
payroll dollars received by employees at each stage of the production cycle. As workers
are compensated, they use some of their income for taxes, savings, and purchases from
external markets. A substantial portion, however, is spent locally on food, clothing,
health care services, utilities, housing, recreation, and other items. Typical purchasing
patterns in the relevant areas are obtained from the Center for Community and
Economic Research Cost of Living Index, a privately compiled inter-regional measure
which has been widely used for several decades, and the Consumer Expenditure Survey
of the US Department of Labor. These initial outlays by area residents generate further
secondary activity as local providers acquire inputs to meet this consumer demand.
These consumer spending impacts are known as the induced effect. The USMRIAS is
designed to provide realistic, yet conservative, estimates of these phenomena.

Sources for information used in this process include the Bureau of the Census, the
Bureau of Labor Statistics, the Regional Economic Information System of the US
Department of Commerce, and other public and private sources. The pricing data are
compiled from the US Department of Labor and the US Department of Commerce. The
verification and testing procedures make use of extensive public and private sources.

Impacts are typically measured in constant dollars to eliminate the effects of inflation.

Measures of Business Activity

The USMRIAS generates estimates of total economic effects on several measures of
business activity. Note that these are different ways of measuring the same impacts;
they are not additive.

The most comprehensive measure of economic activity is Total Expenditures. This
measure incorporates every dollar that changes hands in any transaction. For example,
suppose a farmer sells wheat to a miller for $0.50; the miller then sells flour to a baker
for $0.75; the baker, in turn, sells bread to a customer for $1.25. The Total Expenditures
recorded in this instance would be $2.50, that is, $0.50 + $0.75 + $1.25. This measure is
quite broad but is useful in that (1) it reflects the overall interplay of all industries in the
economy, and (2) some key fiscal variables such as sales taxes are linked to aggregate
spending.
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A second measure of business activity is Gross Product. This indicator represents the
regional equivalent of Gross Domestic Product, the most commonly reported statistic
regarding national economic performance. In other words, the Gross Product of Texas is
the amount of US output that is produced in that state; it is defined as the value of all
final goods produced in a given region for a specific period of time. Stated differently, it
captures the amount of value-added (gross area product) over intermediate goods and
services at each stage of the production process, that is, it eliminates the double
counting in the Total Expenditures concept. Using the example above, the Gross
Product is $1.25 (the value of the bread) rather than $2.50. Alternatively, it may be
viewed as the sum of the value-added by the farmer, $0.50; the miller, $0.25 ($0.75 -
$0.50); and the baker, $0.50 ($1.25 - $0.75). The total value-added is, therefore, $1.25,
which is equivalent to the final value of the bread. In many industries, the primary
component of value-added is the wage and salary payments to employees.

The third gauge of economic activity used in this evaluation is Personal Income. As
the name implies, Personal Income is simply the income received by individuals,
whether in the form of wages, salaries, interest, dividends, proprietors’ profits, or other
sources. It may thus be viewed as the segment of overall impacts which flows directly to
the citizenry.

The fourth measure, Retail Sales, represents the component of Total Expenditures
which occurs in retail outlets (general merchandise stores, automobile dealers and
service stations, building materials stores, food stores, drugstores, restaurants, and so
forth). Retail Sales is a commonly used measure of consumer activity.

The final aggregates used are Jobs and Job-Years, which reflect the full-time
equivalent jobs generated by an activity. For an economic stimulus expected to endure
(such as the ongoing operations of a facility), the Jobs measure is used. It should be
noted that, unlike the dollar values described above, Jobs is a “stock” rather than a
“flow.” In other words, if an area produces $1 million in output in 2018 and $1 million in
2019, it is appropriate to say that $2 million was achieved in the 2018-19 period. If the
same area has 100 people working in 2018 and 100 in 2019, it only has 100 Jobs. When
a flow of jobs is measured, such as in a construction project or a cumulative assessment
over multiple years, it is appropriate to measure employment in Job-Years (a person
working for a year, though it could be multiple people working for partial years). This
concept is distinct from Jobs, which anticipates that the relevant positions will be
maintained on a continuing basis.
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