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In Focus: CESUs

Assessing economic impacts of national parks
By Thomas E. Fish

to Stynes et al. (2000), these inputs can come 
from a variety of sources. Visitor numbers 
are typically provided by the NPS Public 
Use Statistics Offi  ce; average spending is 
estimated from NPS Visitor Services Project 
survey data, where available. If these data are 
not available, generic estimates are pro-
vided for natural resource and cultural and 
historical park units. Several multipliers are 
included with the model, although custom-
ized multipliers can be used.

The MGM2 arranges visitors into eight 
visitor segments according to visit char-
acteristics: local day visitors; nonlocal 
day visitors; visitors who stay in overnight 
commercial lodging (e.g., motels, cabins, 
lodges) within the park; visitors who stay in 
campgrounds within the park; backcountry 
camping visitors; visitors who stay in com-
mercial lodging outside the park; those who 
camp outside the park; and those who stay 
at vacation homes with friends or relatives. 
Visitor spending is divided into 12 spending 
categories: commercial accommodations 
(e.g., motels, cabins, bed-and-breakfasts 
[B&Bs]); camping fees; restaurants and 
bars; groceries and take-out food/drinks; 
fuel; nonfuel vehicle expenses; local trans-

portation; admission fees; clothing; sport-
ing goods; gambling; and souvenirs and 
other expenses. Multipliers are assigned 
to each spending category to arrive at the 
adjusted value per dollar spent and to es-
timate the corresponding jobs and income 
for the particular park unit or region.

The MGM2 estimates “direct,” “indirect,” 
and “induced” eff ects of visitor spending. 
Direct eff ects relate to the direct receipt of 
visitor funds (e.g., paid directly to a motel 
or restaurant). Indirect eff ects refl ect funds 
transferred from direct recipients to their 
associated support industries (e.g., beverage 
supplier). Induced eff ects refl ect the “house-
hold spending” of funds received by direct 
or indirect recipients in the local economy. 
Economic impacts calculated by the MGM2 
are reported in four key areas: sales, jobs, 
personal income, and value added.

The MGM2 can be applied to one park 
unit or a collection of units, or scaled to 
a larger geographic area. It has also been 
used to aggregate statistics across the Na-
tional Park System for annual estimates of 
visitor spending and payroll impacts (see 
sidebar). The latest technical report (for 
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economies in a variety of ways. In particular, 
park visitors spend money on items such 
as entrance fees, overnight accommoda-
tions, local attractions and tourism activities, 
fuel, food, beverages, entertainment, and 
souvenirs. Parks also contribute to local 
economies through employment of agency 
personnel; park operations and capital 
expenditures; by infl uencing park-related 
employment and economic development, 
especially in amenity and tourism support 
industries; and through associated local 
household spending. Dollars that enter the 
local economy are redistributed through 
purchase of local goods and services, resi-
dential and commercial construction, and 
other expenditures. Accurately estimating 
the economic impact a unit of the National 
Park System has on a community or region 
can be very useful for planning and manage-
ment decisions at the park level as well as for 
local and regional planning.

The Money Generation Model (MGM) is an 
economic assessment tool available to national 
park managers to help gauge the economic im-
pact of national park visitor spending on local 
economies. The MGM was developed by Dr. 
Ken Hornback in 1995. An updated version—
MGM2—was developed in 2000 by Drs. 
Daniel Stynes and Dennis Probst at Michigan 
State University. The NPS Social Science Pro-
gram has worked with Stynes’s team (through 
the Great Lakes–Northern Forest CESU) over 
the past several years to incorporate additional 
features and refi nements.

The basic equation for computing the eco-
nomic impact of visitor spending is economic 
impacts = number of visitors × average spend-
ing per visitor × economic multipliers (Stynes 
et al. 2000). The inputs to the model include 
number of visitors, average spending (per 
visitor or party), and multipliers. According 
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Vital signs report evaluates 
natural resource conditions 
in Yellowstone

Though healthy, Yellowstone National 
Park faces challenges from environmental 
changes taking place inside and outside 
park boundaries, according to the Super-
intendent’s 2008 report on natural resource 
vital signs, published recently. This report 
reviews research and data on more than 
two dozen indicators selected to monitor 
the condition of park natural resources. It 
cites progress with grizzly bear conserva-
tion, but indicates greater eff ort is needed 
to reverse the decline in cutthroat trout 
and trumpeter swan populations. It also 
raises concerns about how air pollution 
from outside the park may be changing 
native plant habitat inside the park. Yel-
lowstone staff  welcomes feedback on the 
report, which is published online at http://
www.GreaterYellowstoneScience.org/.



Isotope analysis aids moni-
toring of estuarine nitrogen

Bannon and Roman (2008) investigate the 
practicality of stable nitrogen (N) isotope 
analysis in monitoring salt-marsh ecosys-
tems for changes in wastewater inputs. 
Diff erent nitrogen sources are generally 
associated with diff erent ranges of nitro-
gen-15 concentrations; therefore, analysis 
of N isotope ratios in plant and animal 
tissues reveals the relative contributions of 
nitrogen from the atmosphere and from 
human populations (e.g., sewer overfl ows 
and effl  uent from treated sewage and 
storm sewers).

The investigators sampled saltmarsh cord-
grass (Spartina alternifl ora), sea lettuce 
macroalgae (Ulva lactuca),mummichog 
killifi sh (Fundulus heteroclitus), and ribbed 
marsh mussel (Geukensia demissa) in 
marshes of Cape Cod National Seashore 

(Massachusetts), Fire Island National Sea
shore (New York), and Gateway National 
Recreation Area (New York). Their goal 
was to identify which species are the most 
sensitive indicators of anthropogenic N 
and to evaluate the feasibility of incor-
porating stable N isotope sampling into 
long-term monitoring programs.

The study found that the mussel and fi sh 
species—consumers—“might be better 
indicators of nutrient source” than the 
plant species. It also found that human 
population, as opposed to residential 
development from land use data, is a 
better predictor of nitrogen derived from 
wastewater because most anthropogenic 
N in the study came from wastewater.

The investigators were also interested in 
determining the necessary sample sizes of 
each organism to detect signifi cant chang-
es in anthropogenic N loading over time. 
They found that 10 samples of cordgrass 
are needed to detect a change of one part 
per thousand in anthropogenic nitrogen. 
For sea lettuce the sample size jumps to 
66, but would reveal changes of ½ part pe
thousand. Only 9 or 10 samples of the kil-
lifi sh and mussel species would be needed 
to detect this same change.

The authors conclude with recommenda-
tions for incorporating this sampling and 
analysis technique into monitoring pro-
grams, stressing a balance between “the 
ability to detect change and the time, cost, 
and eff ort required for sample collection 
and analysis.” They suggest the best blend 
for characterizing an entire marsh-domi-
nated estuarine system is to sample a sma
number of killifi sh and a larger number o
cordgrass.
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2008) is available online and includes sum-
maries of economic impacts for 356 park 
units and the national aggregate analysis.

Managers from national park units have 
indicated that the MGM2 has utility not only 
as an assessment tool but also as a public 
relations tool, useful for engaging local com-
munities and elected offi  cials and decision 
makers (e.g., mayors, county commissioners, 
planners) as verifi cation of the impact of 
NPS facilities and programs in relation to the 
local economy. They have also indicated that 
repeated applications of the MGM2 can be 
useful for comparing economic impact data 
over time and to gauge changes in relation to 
particular management actions or policies. 
Results from the MGM2 can also be used 
to inform future program planning and ad-
ditional economic studies relevant to NPS 
presence in the community.

For more information
Money Generation Model Web site
http://web4.msue.msu.edu/mgm2/default.htm

Daniel Stynes, Professor Emeritus, 
Department of Community, Agriculture, 
Recreation, and Resource Studies, Michigan 
State University. E-mail: stynes@msu.edu / 
www.msu.edu/~stynes/
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