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INTRODUCTION

The prairie pothole region of North America produces about one-half

continent’s waterfowl (Crissey, 1969). This region covers about

square miles in the prairie provinces of Canada and the upper midwest.

About one-half of the duck production in the lower 48 states occurs in the

prairie pothole region (Hammack and Brown, 1974). This area is also important

for migration since it is in the center of the Central flyway, with the

Mississippi flyway on its eastern fringe.

Within the state of Minnesota,the prairie pothole region coincides

roughly with the area of tall grass prairie (Mann, 1955). An area of approx-

imately 25,000 square miles in 28 counties,from Polk in the north to Murray in

the south,remains important for waterfowl. The Minnesota prairie pothole region

is generally important because of its location in waterfowl flyways. The state

has also received attention regarding wetlands issues due to its inclusion in

the federal Water Bank program, the Fish and Wildlife Service wetland easement

and acquisition programs, and ASCS cost-sharing programs for drainage (Leitch

and Danielson, 1979).

The prairie pothole region is also a highly productive agricultural

area. The prairie pothole region is a part of the North American Great Plains

agricultural region. Included in the landscape with potholes are a part of

the corn belt, the Red River Valley, North Dakota’s durum triangle, a bit of

dairyland, and a lot of wheat growing country. These rich prairie soils produce

some of the highest yields in the nation.

Minnesota ranks in the top 10 states in the production of many crop

and livestock types (Minnesota Agricultural Statistics-1978). Prairie pothole

counties rank in the top crop and livestock producers within the state. If

adequately drained, many wetlands (potholes) in these counties can be at least

as productive as adjacent upland cropland, and oftentimes more productive.

The incentives facing wetland owners to drain, namely for the produc-

tion of income producing crops, usually outweigh the incentives for preservation.

To society, the value of wetlands may be greater in their natural state, due to
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the common property nature of the products and services of wetlands. In

addition, the individual owner may have difficulty collecting payments for

- most of these recreational and amenity benefits.

Recognizing the social value of wetlands in their natural state, federal

and state agencies have initiated programs that provide payments to maintain

wetlands. Oftentimes, these incentive payments are greater than would be the

net returns an owner could receive by draining, but due to social, political,

and institutional pressures they choose not to participate in public preservation

programs (Leitch and Danielson, 1979).

The decision by the land owner to drain or preserve a wetland is

primarily based on a comparison of the net benefits of the alternatives. Although

the owners may be faced with

after draining, or potential

can sway the decision toward

business income flows may be

extensive use of land in the

of the economy.

uncertainty regarding costs of drainage, net returns

sources of preservation payments, social pressures

drainage. On the other hand, local government and

a function of land use, especially in an area where

form of crop and livestock production is the basis

OBJECTIVES

The objectives of this paper are: 1) To investigate the extent to

which cropland is taken out of production by wetland acquisition by the U.S.

Fish and Wildlife Service (FWS); 2) To illustrate the regional income and

expenditure flows that stem from natural wetlands and drained wetlands converted

to cropland; 3) To critically evaluate the use of regional income and expenditure

flows in assessing the economic effects of cropland conversion to wildlife habitat;

and 4) To estimate the effects of such changes through application of an appro-

priate tool for regional economic analysis.

STUDY AREA

Three west central hlinnesotacounties--Douglas, Grant, and Otter Tail--

will be the focus of this paper (Figure 1). These three counties are in the

prairie pothole region. They are primarily agricultural and have both drained and

natural wetlands. The counties are in State Region Four, which will be a baseline

area (Figure 2a). Mann (1979) identified significant portions of the three county

area as “first priority for wetland preservations in the prime agricultural and

agricultural-transition area with major wetland concentrations.”

Several previous studies involving economic impacts have had as their

study areas all or a portion of State Region Four or the current study area.

Rife (1972) examined the WesMin RC&D. RC&D’s were forerunners of State Planning

Regions, and as indicated on Figure 2b, the WesMin RC&D had five counties in
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common with State Region Four, including the three study area counties. The

WesMin Project Plan identifies agriculture as the main industry and employer

of WesMin residents, followed by recreation, manufacturing, and forestry.

The three counties were shown to have a total 1970 population of 76,451,

down from 79,143 in 1960, a common trend in rural Minnestoa (Table 1). The

three study area counties have a total land area of nearly 2 million acres,

or about 4 percent

population.

of the state’s area, while having only 2 percent of the

TABLE 1. Selected Statistics for Study Area Counties
Population Land Area Water Area 1otal Area

County 1960 1970 (acres) (acres) (acres)

Douglas 21,313 22,892 397,201 65,519 462,720

Grant 8,870 7,462 342,778 24,582 367,360

Otter Tail 48,960 46,097 1,242,469 173,851 1,416,320

Percent of
State 2 2 3.8

SOURCE: Rife, 1972, WesMin Project Plan.

Maki (1979c) has estimated and projected total employment and earnings

in specified industries in all Minnesota substate regions through the year

2020. Large reductions are projected in Region Four’s agricultural employment

(Appendix Table Al). Earnings, however, are projected to remain rather

constant in the agricultural sector, while increasing in all other sectors

except mining (Appendix Table A2). Population in Region Four is projected

to increase from 186,000 in 1970 to 220,000 in 2020. This seems contrary to

Rife’s data showing declines in the study counties’ population, and may be due

to Region Four which includes the Minnesota portion of the Fargo-/4oorheadSMSA.

Changes in Region Four’s employment are expected to be largely

determined by national forces (exogenous) such as total U.S. employment,

earnings, and income; or specific industry shifts in demand and output

(Maki, 1979c). Excess employment in a region is said to provide the export

capability of the region! i.e., employment in a given industry within a region

that is in excess of that considered normal for the region. Normal employment

is that which is needed to support local consumption based on national industry

employment levels. Agricultural excess employment in State Region Four

accounts for 65 percent of total excess employment in that region (Table 2). This

implies that regional export earnings are largely dependent upon agricultural

activity.
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TABLE 2. Excess Employment in State
Region Four Industry

Industrv Percentage of
Group “ Excess Emplotient

Ag, For, & Fish 65
Mining o
Construction
Manufacturing :
Trans, Comm, & Util
Trade 12
Finance, Insurance, and

Real Estate o
Services 16

100

SOURCE : Maki, et al,, 1979, p. 29.

The impact of irrigated agriculture on the study area economy was

investigated by Maki, et al. (1978). Their findings include:

Agriculture is the primary source of economic support
for the study region. It is a dominant part of the economic
base in both areas, although in the east it shares its dominance
to an increasing extent with manufacturing and recreation-based
trade and service industry. (p. 34)

Agricultural employment accounted for 20.48 percent of
total employment in West Minnesota as compared with 3.64 percent
for the United States . . . . Thus, agriculture, state govern-
ment and the resort industry account for practically all of the
economic base of the region. (p. 27)

The counties included in this West Minnesota study relate to the three

counties in this report (Figure 2c). Projections of land in farms and

and cropland made in Maki’s study imply an aggregate decrease in both in the

three study area counties. Otter Tail County had a projected increase in

cropland, while Douglas and Grant showed a decline.

Another study of this general area, including the three study area

counties, dealt with area financing of water resources development (Maki, 1974).

This study reaches the now common conclusion that the region is dependent

economically upon agriculture and recreation. Even though the area is not

exactly contiguous with those discussed above-- it includes all of Region FOUL

plus five adjacent counties--the multipliers developed can be assumed to fit

Region Four reasonably well.

This brief look at the economy of the study area and surrounding area--

Region Four--illustrates the importance of agriculture and the increasing

place recreation will play in the economy. The issue that this paper addresses

is the regional economic impact of a land-use change from agricultural to

recreational .



ACQUISITION INDUCEDLAND-USECHANGES

The Duck Stamp Act of 1934 first authorized the U.S. FWS to improve and

maintain wetland habitat for migratory birds. A 1958 amendment (PL 85-585)

allowed purchase and lease of small wetlands and pothole areas. The first

wetlands to be purchased in Minnesota were in 1962. Since that time and

through 1978, 120,000 acres have been purchased by the U.S, FWS in the state.

Over 29,000 acres have been purchased in the three county area (Table 3).

TABLE 3. U.S. FWS Acquisition, 1962-1977, Otter Tail, Grant, and Douglas
Counties

Wetland Adjacent Total Number of Average
County Acreage Upland Acreage Acreage Purchases Size

Douglas 2,733 4,488 7,221 97 72 acres

Grant 3,178 4,!345 7,773 120 65 acres

Otter Tail 4,938 9,100 14,038 172 82 acres

Totals 10,849 18,183 29,032 389 76 acres

SOURCE : U.S. FWS, office files, Fergus Falls> Minnesota 1979”

A frequent complaint of local decision makers, primarily county

commissioners and town board members, is that too much cropland is taken out

of production by FWS habitat purchases. The data in Table 3 indicate that

about 63 percent of total acreage purchased was adjacent upland. Conceivably,

this upland was not all cropland, but a portion of the wetland purchased may

have been converted to cropland had drainage not been precluded by FWS purchase.

For the sake of exposition later in the pape~ we will assume that the entire

76 acre average purchase would have been brought into production had not it

been purchased by the FWS. This assumption will bias the outcome toward

the cropland alternative,rather than the wetland option. The annual average

amount of land purchased by the FWS has been about 2,000 acres in the three

counties. As the number of available wetlands declines, due to purchase or

alteration, this annual total will decline.

Staging or timing of FWS purchases has a two pronged effect. If

purchases are delayed,the remaining wetlands may be drained, or be otherwise

unavailable. If all purchases aremade ina relatively short period by the

FWS, it may have adverse short-run effects, greater than if purchases were spread
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out over time. Perhaps if U.S. FWS acquisition goals by county were identified,

an optimal, least-cost timing could be determined.

The significance of these FWS induced land-use changes seems small when

compared to other ongoing changes in these counties. The Minnesota Conser-

vation Needs Inventory (SCS, 1971) indicates a variety of land-use changes

occurred between 1958 and 1967 (the time span covered by the CNI). Although

this was during a period when the Soil Bank Program was winding down, the

croplarrdacreage in Douglas and Otter Tail counties still declined. The 1978

Minnesota Agricultural Statistics shows that there is more cropland in these

three counties than in either 1958 or 1967. This recent increase in cropland

may have been stimulated by the high agricultural product prices in the early

1970’s and the advent of bigger farm machinery, better suited for large-scale

farming. At the same time as cropland was increasing, an interstate highway

traversed the three county area, cities were growing, and new residences were

being built in rural areas.

There are obviously factors affecting land use in these rural counties

that overwhelm the effect of wetland purchases by the FWS. For example,

interstate highway 94 took about 2,000 acres for its construction and right-

of-way (25 acres per mile for 80 miles). The 18,183 acres purchased by the

FWS over a 16year period is only 1.5 percent of the total cropland in the

study area and less than one percent of total land area. This highway alone

occupies 1/10 of one percent of the total land area.

1, THE ISSUES

Despite the relative insignificance of cropland taken out of

production by FWS acquisition, local decision makers believe there are several

problems that arise from public ownership of land in their jurisdictions.

Problems include economic effects, land management problems (e.g. weed control,

wildlife depredation), and threats to the autonomous decision-making authority

of local public officials and citizens. DeBates recognizes the importance of

satisfying local decision makers. He observes that-’’Countygovernments in the

Prairie Pothole Region are strong, locally-oriented groups. Their support is

needed to carry on an effective wetland preservation program.” (1967, p. 326)

And, he further alludes to the potential impact of state or federa~ ownership:

“In some cases, the federal or state ownership of key wetlands can result in

abandonment of the whole proposal (proposed ditch systems).” (p. 327)
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Potential economic issues associated with public land ownership (wetlands

acquisition) arise from the change in land use from cropland, grassland, or

woodland, to wildlife habitat. These include changes in income flows within

the local economy, reductions in tax revenue, and loss of employment

opportunities. Acquisition by the FWS can result in diminished and redistri-

buted flows of local income, especially where land previously used for crop

production is shifted to nonincome producing uses. The purchase of crop

production inputs within the region declines, thereby affecting expenditures

and incomes in sectors directly and indirectly tied to the crop production

activity. The impact is accentuated where irrigated cropland is involved,

since costs and returns per acre are generally higher than from dryland.

The Soil Bank Program of the late 1950’s and early 1960’s took cropland

out of production. Taylor (etal., 1961) note that “Probably the most obvious

effects are the loss of marketing margins from the decreased use of production

inputs and from the reduction in volume of output handled. Other income

impacts stem from changes in consumption expenditures by the soil bank

farmers.” (p. 17) Although the Soil Bank took a high percentage of land out of

production (18 percent in the counties studied by Taylor), its impacts can be

likened to an extreme of what would happen in the agricultural sector with a

similar level of wetland acquisition. There may be offsetting income flows with

wetland acquisition, however, as will be discussed later.

Wyckoff (1977) speculates that economies of size may also be important

for firms in small, local communities:

The volume of business generated may be insufficient to
approach the firm’s lowest cost output. Yet, because the service
is demanded, the firm will remain in business as long as it can
make an “acceptable” level of income. However, if economic
activity in the area declines because of changes in public land
use, the businesses may become uneconomic. The resultant impact
on quality of life in the community would thus be much greater
than anticipated. More information is needed on the effects of
alternative public land use allocations on ranches, businesses,
households, income level and distribution, employment, the tax
base, quantity, quality, and the cost of public services. (p. 16)

Local decision makers share these concerns and should possess such information

when faced with decisions regarding land use changes.

Reductions in property tax revenue for local units of government

resulting from wetland acquisition impose significant burdens on the fiscal

capability of these small taxing units if not adequately compensated for by in

lieu payments. Dorf (1979) has shown Minnesota counties in Region 6W generally



do not loose any tax revenue in the aggregate, although some individual

counties and smaller taxing districts may loose.. Dorf concluded that in lieu

payments made to counties did not filter back to the township and other taxing

district levels. Townships where acquisition took place may actually lose a

substantial amount of their tax revenue. Cohee (1974) found state land owner-

ship in Wisconsin adversely affected local tax collections, which were not

completely offset by in lieu payments, but in most cases other local income

flows were sufficient to mitigate for tax losses. For the purposes of this

paper,it will be assumed that in lieu payments are adequate to cover foregone

tax receipts to local taxing entities. If this is not the case, the deficit

could be empirically estimated. The problem then becomes one of either pressur-

ing the Congress to increase in lieu payments or encouraging the counties to

ensure adequate distribution of in lieu monies to affected taxing jurisdictions.

The onerous economic problem is income foregone due to reduction in agri-

culturally-related business activity. A shift from cropland to wildlife habitat/

wetland may result in fewer employment opportunities in both agricultural and non-

agricultural sectors and, in turn, a decline in population, or an increase in

unemployment. This is directly related to business income flows and can be assessed

after business flows have been estimated. Employment and population issues can be

particularly sensitive in rural areas where employment and population have been

declining and further out-migration is viewed as detrimental to local economies.

This issue takes on a different set of considerations when viewed from

a national perspective. The FWS has been charged with wetlands preservation,

regardless of whose taxing jurisdiction or business district the wetlands are

located in. From society’s viewpoint, wetlands should be preserved as long at

their total net social value as wetland is greater than their total net social

value as cropland. However, local politicians are quick to point out that it takes

real dollars to buy snowplows and build roads, derived measures of society’s value

of wetlands will not help meet these real fiscal obligations. Local Minnesota

businessmen are not concerned about option values held by Sierra Club members

in New York City, or increased utility of Mississippi waterfowlers due to

hunting Minnesota bred ducks, neither of which adds to local retail sales.

11, LOCAL I)OLLAR FLOWS

Farm budgets for west central Minnesota in 1978 show that each acre o

of corn for grain had a gross return of $166.50 (Appendix B). Nearly two-thirds

of the return went for purchased inputs, or $110.53, the remainder went to the
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farm operator who paid Social Security and income taxes and was left with

$42:82 per acre. Corn is used as a proxy for a composite cropland acre in the

study area since it is one of the more common crops grown there and has typical

income and expenditure patterns for the area.

There is, at present, little substantial information on money flows result-

inq from wetlands use in their natural state. This is because the uses and values of

wetlands, especially prairie potholes, have never been explicitly defined in

terms of local economies. An abundance of literature exists on wetland values

in subjective terms, but they are usually values to society, and most often are

not adequately supported with empirical evidence. The task here is to identify

the money flows that directly and indirectly have an impact on the local economy.

By far the largest transaction involving natural wetlands preservation

is the purchase payment made by the FWS to the

amount paid for wetlands purchase in the study

and Danielson, 1979, p. 29). This payment, at

former owners for all foregone expected future

wetland owner. The average

area in 1977 was $637 (Leitch

a minimum, compensates

income--otherwise they would

not have sold--so they are at least as well off after as before the sale.

Recreational activity occurs in the area due to the presence of wetlands.

The activity with some estimates of local money spent is waterfowl hunting.

Although it has been argued that nonhunters value natural amenities at least as

much as hunters, their activities are much harder to quantify in dollar terms

(Jaworski and Raphael, 1978). Leitch and Scott (1978b) have estimated that

North Dakota wetlands generate approximately $25 of local expenditures by hunters

per acre of waterfowl habitat. Estimates of waterfowl hunter expenditures per

acre of Michigan coastal wetlands have been made at $31.23 per year (Jaworski

and Raphael, 1978). Hunter expenditures can vary considerably depending on

wetland characteristics, especially location. The North Dakota estimate will

be used herein for three reasons: 1) it is geographically closer to the study

area; 2) it is for prairie potholes; and,3) it is more conservative than

the Michigan value. Sorenson (1975) estimated that North Dakota hunters spent

75 percent of their recreation expenditure in the service sector and the

remaining 25 percent in the retail trade sector.

Furbearer harvest is an activity that generates local revenue streams

as a result of wetlands. Trapping can be either a recreational experience or

a serious business. The annual per acre value for muskrats and raccoon harvested

in Michigan wetlands was estimated to be $30.44 (Jaworski and Raphael, 1978).

Due to the high value of forbearers in recent years and lack of a better estimate,

$30 will be used to approximate Minnesota’s furbearer sales per acre of
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wetland habitat.

The expenditures for operation and maintenance of wetlands areas owned

by the FWS can contribute to local business. For example, if considering only

Otter Tail County, the operation expenditures of FWS wetland activity would be

tremendous since a FWS office is located there. The annual budget of this

office, excluding acquisition monies, is approximately $1.2 million (Madsen,

1980). The operation and maintenance activities--such as weed control, si9n

maintenance, wildlife propagation, and habitat establishment--on an average

wetland acre resulted in $22 spent per acre per year.

Other local values espoused in the literature, but basically

unquantified, are flood protection, groundwater recharge, and educational

and scientific study areas. Estimating values for these functions, much less

estimating local money flows, is difficult at best given the present state of

the art in wetlands economics.

In summary, the direct money transactions due to natural wetlands

acquisition, operation, and maintenance by the FWS, quantifiable at the local

level are 1) the purchase outlay, 2) hunter expenditures, 3) FWS operation and

maintenance outlays, and 4) furbearer sales. These, at least, are real money

flows that can be identified and measured at the local level.

111, REVIEWOF IMPACTASSESSMENT

Regional economics has long been concerned with the economic impact of

plant location, large-scale water projects, changes in industry structure, and

natural resource development. A variety of techniques have evolved to estimate

these impacts on regional economies. Some of the general approaches are

input-output, economic base, location quotient, expenditures, shift-and-share,

gravity/potential, and most recently, econometric methods (Maki, 1979b;

Bendavid, 1974; Isard, 1975; and Emerson and Lamphear, 1975). Many of these

have been applied in forecasting change due to relatively important shifts in

industry structure, whereas this paper is concerned with small shifts in land-

use which in turn affect levels of industry income flows only slightly.

Estimating the expenditures recreationists make locally has been a

popular method of assessing the impact of recreation-oriented activity. Most

often, however, this has been accomplished for site-specific activity. Money

spent by recreationists can affect local economies by contributing to service

industries’ business, employment, and government revenue (Arthur D. Little,

Inc., 1966).
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There is an abundance of recreation expenditure studies which

estimate the total expenditures made in a local economy. Cohee has

estimated the economic impacts of Kentucky State Parks (1976) and state

land ownership in Wisconsin (1974). Cohee’s study of Wisconsin state land

ownership uses a comprehensive balance sheet of induced and foregone dollar

flows resulting from a change from private to state ownership. Some of the

items he includes are changes in assessed valuations on tax rolls of munici-

palities and school districts, DNR payments-in-lieu of taxes, loss of private

land-use income, added trade and income to local businesses, changes in costs

for local government services, employment opportunities lost and gained, and

resource conservation of the watershed involved. He cautions the reader that

“it is important to recognize that since this report concerns local impacts of

state ownership, it does not deal with the broader values of these areas on the

entire state.” (p. 1) The same caveat is necessary when estimating the local

impact of wetlands acquisition. Cohee concludes “ . . . if the loss of farm

income can be kept low, by minimizing purchase of farm-income-producing tracts,

and the state-acquired lands generate sizable amounts of trade and income to

local business establishments, there is a real chance for a favorable net

balance in the economic impact of DNR ownership.” (p. i) Recalling the discussion

of the wetlands problem above, one of the primary concerns of local decision

makers was taking land out of agricultural production.

The economic impacts and benefits by local county, region, and other

parts of Kentucky of state parks is estimated by Cohee (1976). He employs a

balance sheet, similar to his WiscQnsin study, detailing the economic

implications from initial acquisition costs to annual recurring expenditures,

taking into account losses due to changes in land use. He does not, in either

study, employ multiplier effects of spending in the local economy, but asserts

that the overall effects would be to approximately double the income level.

Cohee cites Somersan (1976) for developing a general guide of doubling first

round expenditures to estimate total local impact.

In response to claims that state land-buying in Wisconsin adversely

affected the tax base,Doll (1961) estimated the impacts of a state-owned

wildlife area. Although the study addressed taxes, his overall conclusion was

supportive of the area’s acquisition:

Compared to this general trend (increasing government services),
the small increases brought on in scattered areas by the department’s
land-buying activities are just that--small increases. When we
balance them against the contribution these areas make, both to the
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local economy and the public welfare,
doubt that public hunting and fishing
and state forests are an asset rather
any community. (p. 15)

there isn’t much
grounds, state parks
than a liability to

Doll makes the mistake of generalizing the results from a study of

Crex Meadows Wildlife Area, where little agricultural production was displaced,

to state-owned land in general.

Expenditure studies such as these can provide valuable insights into

the money flows that are affected by public land acquisition, but they are less

than complete if they do not include indirect effects, especially for foregone

business. In addition, comprehensive studies (e.g. Cohee) are best for site-=

specific cases such as parks, and require an extremely complex and time consuming

bookkeeping system. Wetlands acquisition is accomplished in small parcels

(averaging 76 acres in the study area), and is more important as a system than

as a collection of individual recreation sites. Expenditure and tax information

is needed for assessing acquisition impacts, but it cannot alone estimate the

interindustry linkages that cause differential impacts from land-use changes.

Input-output analysis is a technique for tabulating and describing the

linkages or interdependencies between various industrial groups within an
1

economy. The economy considered may be the national economy or an economy as

small as that of a multicounty area. Production by any sector requires the use

of inputs, or direct requirements. Some of these will be obtained from outside

the region, but many will be produced by and purchased from other sectors in the

regional economy. Indirect requirements are a result of additional rounds of

input requirements of supporting industry. Total direct and indirect input

requirements of each sector are called the input-output interdependence

coefficients multiplier. 2 Each coefficient represents the total (direct and

indirect) input requirement that must be produced per dollar of output for

final demand. Final demand is output by a sector that is sold outside the

region. Agricultural crops is one example of this.

1
The input-output model was initially developed and explained by Leontief in
1951. More recent literature on I-O analysis includes Isard (1975), Miernyk
(1965), and Maki (1979b) who discusses the literature in detail.

2The actual development of input-output interdependence coefficients (multipliers)
involves three steps. First}a transactions table is constructed that shows the
purchases and sales by each of the sectors to each of the others. This is the
most difficult and costly step in I-O analysis and is often done using secondary
data. Next, the technical coefficients table is developed from the transactions
table, expressed as decimal fractions of column totals. The final step is to
subtract the technical coefficients table from an indentity matrix and invert
the result. The total of each column of the multiplier matrix shows how
much total activity will be generated in the.system by one dollar of new
income to a sector (sale to final demand), both directly and -i+-irectly.
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In addition to the problem of expensive data collection requirements,

I-O analysis has other problems. Rendavid (1972) discusses several of the

problems with 1’-0analysis and concedes that despite itsshortcomings, there

is a trend toward increased use of 1-0 in regional analysis. Hoppe (1978)

suggests that there is the possibility that errors can creep in when interpret-

ing data and fitting them into the model, and it is n~t often clear how the

economic changes should be measured or which multiplier should be applied.

Isard (1975) notes the time frame for realization of the full impact of the

multiplier is unknown. In addition, the costs of periodically reviewing the

tables can be more than the benefits of their use (Gupta, 1973).

Problems aside, ~-O is currently the best available research tool for

evaluating marginal changes in industry output at the regional level according

to Isard:

With all these serious qualifications to the assumptions
we have made coupled with an inability to take into account
numerous social, political, and environmental factors, we may
conclude that perhaps it is misleading to use input-output
calculations; and, when we are in a critical mood, we may be
inclined to discard this technique as a tool of analysis. If
we do so)however, we have nothing better to put in its place, and
in all probability can only find something that is worse. The
literature on national, regional, and urban growth is replete
with bold attempts to dig effectively into development phenonema.
So far, nothing has emerged that is superior as a tool to the
linear systems approach that characterizes input-output, . . .
(1975, p. 131)

Maki succinctly agrees “The input-output method is the best known approach in

the estimation of regional multipliers.” (1979b, p. 13)

The chief advantage of an 1-0 model is that it allows a determination

of the impacts of changes in demand on individual industries as well as the

community as a whole. Once constructed, I-O models can be used to estimate

impacts from all sorts of industry changes, and very often they are available

as spinoffs from other studies. I-O models can be fitted to a region without

expensive survey techniques by using location quotients or other methods to

fit a national or similar region’s model, but this may still not be an easy

task. Also, one or two key sectors may be surveyed with only the aggregate

technical coefficients for all other industries. Hoppe (1978) used a regional.
model from Texas to help construct selected sectors in a regional model in

Minnesota, He argues (p, 26) “. . . in its place, the small-area input-output



model is valuable. It provides a sector-specific picture of the economy for a

particular point in time. It also allows a qualified analyst to quickly perform

a detailed analysis of the effects of changes in a local economy.”

Another short-cut method of developing input-output coefficients is the

tax-survey method as outlined by Henry,et al. (1980). State tax department data,

a reliable and available data base, are used to provide sales and expenditure

data by type of business. Personal interviews can then dispense with asking for sensi-

tive income data and as such, interviewers will have a much higher level of cooperation

from business managers. They found the method to be quite successful in rural North

Dakota counties, and added that it is possible to keep coefficients current with

very little cost by referring to tax data.

The range of multipliers estimated for industrial sectors in Minnesota

is quite large, depending on location and assumptions regarding imports, exports,

and what to include in the multiplier. Hughes (1970) estimated the resort sector

multiplier (direct plus indirect) to be 2.8 (similar to a Tiebout long-term

multiplier) with variations by resort income class in Itasca County. Maki

(1980) estimated both demand and supply multipliers for mineral resource devel-

opment in northeast Minnesota. The long-term demand multiplier he estimated was

3.08, compared to 1.33 for the short-term. Hoppe (1978) estimated the direct,

indirect, and induced multipliers, based on secondary data from Minnesota counties,

for the agricultural crops sector to be 2.26; a trade multiplier of 2.19; and

a other services multiplier of 2.23. Maki,et al. (1978) estimate short run

multipliers for west central Minnesota for agricultural crops, retail, and

services to be 1.231, 1.294 and 1.161, respectively. Differences in the mag-

nitude of these multipliers are due,in the most part,to the industrial structure

of the region, the size of the region, the openness of the region, the time

period considered, and differences in the proportions of total outlays for

primary inputs and imports within and between industries.

Mapp and Badger (1970) estimated short-run I-O multipliers for

recreation in Oklahoma. The output multipliers in their seven county study area

were 1.12 for agricultural crops, 1.11 for trade, 1.13 for personal services,

and 1.18 for the recreation sector. In comparison to these estimates, Green

(!969) estimated the agricultural sector long-term multiplier to be 3.875,

and the service sector multiplier, which included recreation, to be 3.627 in

a ten county rural area in North Carolina. A tourism multiplier for south-

western Wyoming was estimated to be 2.067 by Kite and Schutz (1967). This is
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close to the.’’doubling”e,~timate,of Arthur D. Little, Inc. (1966). M estimated

multiplier for tourism close to these two was a multiplier of 1.8 for tourism in

Clinton County, New York (Hiser and Fisher, 1976). Agriculture had the highest

multiplier, 3.02 in an 1-0 study of recreation in Door County Wisconsin (Strang,

1970). Door County’s tourism multiplier was 2.17. A tourism multiplier for the

Isle of Skye in the Highlands of Scotland was estimated by Brownrigg (1975) to

be 1.24, but varied considerably by tourist type from 1.89 to 0.23.

The essence of these last two paragraphs has been to illustrate the

variability in 1-0 multipliers. Unless one has available an I-O model constructed

specificallyfor the region being examined,it is difficult to select the

appropriate multipliers.

Income and employment multipliers are oftentimes more

indicators of regional impact than output multipliers. Output

be high, but if they are for industries with high output/labor

industries may employ few people.

important

multipliers may

ratios, those

The input-output model is appropriate to evaluate marginal land-use

changes in terms of regional impact only if much internal interdependence exists.

Direct, indirect, and induced effects can

those payments from outside the region to

export commodities. Indirect impacts are

sector as a result of the sale to outside

be estimated. Direct effects are

sectors inside the region producing

those that occur within the exporting

the region. Induced effects are those

that ripple through the sectors that support the exporting sector, the

residentiary sectors. In addition to effects on the levels of gross output,

employment level effects can also be estimated. The next section illustrates

the use of I-O multipliers to assess the impact of land-use changes.

IV,ACQUISITION lMPACTS: AN EMPIRICAL EXAMPLE

The income and expenditure flows generated by cropland and wetland/

wildlife habitat are presented in Table 4. For each acre of cropland taken out

of production, there would be $166.50 worth of foregone sales in the agriculture

sector. To offset these foregone agriculture sales)$141.50 of income to other

local sectors would be generated by the wetland habitat acre.

Two alternative land uses are compared, private ownership of cropland

versus public ownership of wetland/wildlife habitat. The shift of a block of

land, equal to the average individual purchase by the FWS, from cropland to
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TABLE 4. Income and Expenditure Flows Generated by Cropland and Wetland/
Wildlife Habitat, Per Acre, IdestCentral Minnesota

Income or Dollar Amount Sector Receivinq
Expenditure Per Acre.Per Year Income -

Cropland

Crop Gross returns $166.50 Ag, Crops

bletland/Wildlife Habitat

Acquisition Payment $64. OOa Households

Waterfowl Hunter Expenditures $25.00 Services (75%)
Retail Trade (25%)

Furbearer Sales $30.00 Households

Operating and Maintenance Espenses $ 22.00 Households (90%)
Trade (5%)
Services (5%)

aA $637/acre payment annualized at 10?Ayields $64.00 per year return.

part wetland and part upland habitat requires several qualifying assumptions.

Although the tract purchased by the FWS consisted of an average of 63

percent upland, it is assumed that the 37 percent wetland would have been drained

and put into cropland use. The FWS may not be particularly inclined to rwr-

chase areas of wetland that were unfeasible to drain. They get the Preser-

vation benefits without acquisition. Also assume that the costs of drainage

are indirectly related to the propensity of the FWS to purchase the tract, In

other words, acquired wetlands would have cost very little to drain, and

drainaae would have been an economical decision on behalf of the farmer owner.

This assumption assures that there are no unduly large injections of expendi-

tures due to drainage activity.

To avoid one politically sensitive issue, assume that in lieu tax

payments are at least adequate to compensate for foregone tax payments from the

farm operator. Also assume that in lieu payments are equitably distributed so

that no taxing jurisdiction gets short-changed, and that these marginal changes

in land ownership do not affect state or federal grants-in-aid or revenue

sharing payments.

Since the FWS already owns approximately 30 percent of the wetland in the

three county area, assume that we are to the point where marginal value equals

average value. In other words, the addition of one more wetland tract adds
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the same amount to total value of wetlands as did the previous tract addition

and as will the subsequent acquisition. This assumption is easily justifiable

in the narrow range under consideration.

Further assume that wetland use is directly proportional to the

availability of wetlands. This is to say, that the addition of one more wetland

area will attract (or retain) users, who, in the absence of the wetland in the

study area, would shift their use to other areas out of the study area. For

example, waterfowl hunters will be attracted to the newly acquired tract, or

to the general vicinity, or they will be attracted to wetlands in other parts

of the state or midwest to hunt waterfowl. The same argument holds for the

taking of furbearers for sport or commercial trapping.

Operation and maintenance expenditures made by the FWS on acquisition

areas would not be made in the study area in the absence of the wetland

acquisition program. As such, these O & M expenditures are assumed to be out-

side injections into the local economy. The entire operating budget of the FWS

Wetland Office in Fergus Falls is a tremendous asset to the local business

community. It is, in fact, one of the “clean” industries that communities like

to attract. Without the program, this office would not be located there, but

since it is an area office with administrative and management responsibilities

extending over an area larger than the three counties, it will be handled

separately.

The most crucial assumption of this analysis is that of the disposition

of the money paid to land owners by the FWS for their habitat areas. The

assumption, herein, is that the sellers invest the lump sum payment at 10 percent

and spend the interest as they would spend profits from cropland. This assumption

may be less critical in the short run (three to five years) than in the long run

(more than seven years).

Finally, it has to be assumed that there are many other nonmarket

individual and social values to both wetlands and croplands that have not been

considered in this analysis. Wetlands have been claimed to have values for

flood control, waste assimilation, water supply, aesthetics, and scientific

and educational purposes. Cropland, as well, may possess some nonmarket/non-

monetary values that are beyond the realm of present day economic measurement.

For purposes of this comparison, these nonmarket values are considered either

insignificant or not applicable to a regional money flow analysis.

Using multipliers developed for Region 6D (Hoppe, 1978), the income

and expenditure flow impacts of land-use conversion from cropland to wetland/

wildlife habitat were estimated. ,41thoughthe multipliers were not developed
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explicitly for the study area, they were the best available set which included

final demand, income, and employment multipliers. Region 6E is approximately

the same physical size as the three county study area, has nearly the same

population, has a similar rural/urban mixture, and has a comparable industry

structure. It is the relationship between the multipliers, rather than their

absolute magnitude, that is important when such comparisons are being made.

The assumption implied is that the relative size and relationships of multipliers

approximates that in the study area.

To be precise, long-run multipliers should also be estimated. However,

since longer runs and larger regions both make multipliers larger, the Region 6E

multipliers may approximate long-run multipliers for the study area. Using

these as long-term multipliers makes the difference between agriculture, crops

and services somewhat conservative, as service multipliers are generally larger

in the long-run.

Several of the problems with I-O analysis do not exist in this particular

analysis. First, models were available that approximate the structure of the

study area, therefore avoiding costly model building. Second, time is not a

problem since we are comparing effects among sectcrs and hypothesizing that the

multipliers used would have etther the same magnitude or relative magnitudes in

any time span. Third, since marginal changes are being examined, the assumption

of a linear production function and constant scale economies is valid.

The full employment assumption of I-O analysis can be’considered met in

the study area. Changing coefficients do not pose a serious concern in either

the study area or Region 6E, as the industry structure is

areas. Overall, most of the serious concerns with I-O ana

in this particular application of the method.

airly stable in both

ysis are not issues

RESULTS

An average-sized parcel (76 acres) was found to generate $12,654 in crop

sales annually (Appendix B). Employing Hoppe’s multipliers, this annual sale was

further estimated to result in $27,459 of regional gross sales, $8,390 in

regional personal income to households, and provide employment for 0.87 persons

(Table 5). The same parcel in FWS ownership managed for wildlife habitat,

especially waterfowl production, generates $20,399 in regional gross sales,

$12,642 in regional personal income to households, and provides employment

for 0.94 persons.

Looking only at gross sales, one would conclude that cropland was better

for the regional economy than FWS land. However, since both personal income and

employment are greater for FWS land, that use of land tends to benefit the region
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more, given the assumptions of the analysis. FWS lands generate more personal

income because much of the dollar flow into the study area goes to households

which spend it locally, as compared with purchase of productive inputs for

agriculture where leakage exists through input purchases from outside the region

(e.g., fuel, machinery, fertilizer).

TABLE 5. Local Economic Impacts of Cropland and FWS Waterfowl Production Area.
Activity
Sector Gross Salesa Personal Incomeb Employmentc

Cro~land [76 Acres)

~ ($12>654 sales)
Multiplier 2.17 0.663
Dol1ars $27>459 $8,390

Wetland Ha&itat (76 Acres)

Households ($8,686 sales)
Multiplier 1.825 1.29
DolIars $15,853 $11,206

(0.000:4:; )(1.692)
.

Trade ($558 sales)
Multiplier 2.17 0.74
Dollars $ 1;212 $ 394

Services ($1,508 sales)
Multiplier 2.21 0.69
Dollars $3,334 $1,042

~ -“

(ObO;;082 )d
.

0.00008)(1.316)
0.06

0.000081)(1.392)
0.17

0.94
.
aType II final demand multiplier. SOURCE: I-loppe,197’8, Table g.

bHouseholds row, direct and indirect coefficients matrix. SOURCE: Hoppe,
1978, Table 7.

cRatio of employees/dollar of output multiplied by type II employment multiplier.
SOURCE: Hoppe, 1978, Table 9.

d
Households column, direct coefficients matrix used to weight type II employment

multipliers. SOURCE: Hoppe, 1978, Tables 6 and 9.

count

first”

which

V, SUMMARY AND CONCLUSIONS

The economic problems associated with FWS acquisition in three Minnesota

es were shown to be minimal, given the posited conditions. This is due,

.Y, to the marciinal nature of the chanqe, and secondly, to the FWS land

was found to generate higher household income and greater employment than

cropland. Since the two primary export industries are agriculture and tourism,

this very small shift of income and expenditures--out of agriculture and into

tourism--will not upset the existing industry structure.
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Input-output analysis was shown to be an acceptable tool for estimating

marginal land-use change effects on a rural economy, provided its cost of

implementation was reduced. Optimally, an I-O matrix would be estimated for the

study area, but a satisfactory surrogate model was found.

The analysis is sensitive to the income and expenditure flow assumptions,

especially on the habitat side, and most importantly, to the assumption of how

individuals treat the payment from the FhS for their lands. Significant variables

affecting the outcome include the specification of sectors receiving income flows,

crop prices, recreation expenditures, land owner equity position, and the very

long-run implications.

Another consideration is that the FWS controls drainage on one percent

of the land in the study area, It would be overly optimistic on their behalf

to expect to acquire an additional one percent (where one percent is roughly

one-third of all wetlands). As long as the amount of FWS-owned wetland is so

small a part of total land,the assumptions and conclusion of this paper should

hold. They certainly may not be valid for FWS ownership of five, ten, or even

twenty percent of total land area in this study area. Increases in agricultural

productivity can be expected to more than recoup production losses due to FWS

acquisition for small purchases. For instance, in the time period 1962-1978

when the FWS purchased 1.5 percent of the upland in the area, yields of corn

increased nearly 25 percent, while oats and barley yield increases were approx-

imately 10 percent.
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APPENDIX B

IncomeFlow Estimation

ASSUME : Corn for graina is proxy f~r cqnposi.tecropland acre,

YI.ELD: 90 b,u.ac.

1978 P~ice.: $1.85

Gross return per acre: $166.5.0

Production Expense

Seed

Fertilizer

Chemicals

Machineryb

Landb

Grain drying

Land taxes

Crop insurance

TOTAL

cost

K62

30.65

18.00

19.85

6.45

12.60

4.20

4.16

$110.53

Returns Over Expenses

SS payments $6.00

Federal tax 5.50

State tax 1.65

Return for own labor 7.45

Net profit 35.37

TOTAL $55.97

aPrimary source of budget information is: Willis E. Anthony et al. 1978.
“What should I grow in 1978 in West Central Minnesota.” St. Paul:
University of Minnesota Agricultural Extension Service, Department of
Agricultural and Applied Economics, report FM 418.3 WC.

b
Since actual cash costs of machinery and land may vary considerably

among farmers in different tenure and debt situations certain assumptions
were made concerning machinery debt and land equity. Actual cash flow
for all farm operators for machine ownership costs were assumed to be
50 percent of the level of new entrant farmers. Cash land costs were
assumed to be 25 percent of new entrant costs. These assumptions were
made because only actual annual cash flows are of interest here, and
also concerning land payments, they may be one of the best investments
of the 1970’s.



26

Literature Cited

Anthony, Willis E. etal. 1978. “What should I grow in 1978 in West Central
Minnesota?” St. Paul:
Service, Department of
418.3 WC.

Arthur D. Little, Inc. 1966.
Department of Commerce,

University of Minnesota Agricultural Extension
Agricultural and Applied Economics, Report RM

Tourism and Recreation. Washington, D.C.: U.S.
Economic~velopment Administration.

Bendavid, Avrom. 1972. Regional economic analysis for practioners. New
York: praeger.

Brownrigg, Mark and II.A. Greig. 1975. “Differential multipliers for tourism.”
Scottish Journal of Political Economy. 12(3):261-275.—.

Cohee, Melville 1-1.1974. Impact of state land ownership on local economy in
Wisconsin. Madison, Wisconfin:=pfient of Natu=l~urce, Tecfiical
Bulletin Number 8!).

. 1976. Impacts of Kentucky state parks on local, regional, ~
=te economies. Fra~fort, Kentucky: Offic=o= Secretary Kentucky
beveloprnent-Cabinet.

Crissey, Walter F. 1969. “Prairie potholes from a continental viewpoint.”
Saskatoon Wetlands Seminar. Ottawa, Ontario: Canadian Wildlife Service
Department of Indian Affairs and Northern Development Report Series No.
6,”PP. 161-171.

DeBates. Lawrence W. 1967, “The role of small wetland ~reservation in comprehensive
prairie pothole region planning.” Thirty-Second ~iorthAmerican Wildlife
Conference. 1967:325-331.

Doll, Arthur D. 1961. “Effect of wildlife management areas on local economy.”
Madison: Wisconsin Conservation Department, Crex Meadows Job Completion
Report.

Dorf, Ronald J., Thomas P. Llorgens,and Gordon D. Rose. 1979. The fiscal impact
of federal and state waterfowl production areas on local =ts of governments
= West Cenfil=esota. St. Paul: llni=t~omn= ~ricultural
~t~on Service, Special Report 73.

Emerson, M.J. and F.C. Lamphear. 1975. Urban and regional economics:— —

Green,

Gupta,

structure and change. Boston: Allyn and Bacon.

H. A. 1969. Evaluating the economic structure of a rural area: demonstration
of an input-output analys~ Washington, D.C.: ~.~.~rtment of Agriculture
—.
Economic Research Service, ERS-386.

Tirath R. 1973. Economic criteria @ decisions on Preservation A@
alteration of natural fesources with special refe=nce ~ freshwater
wetlands in~assachusetts. Amherst: University of Massachusetts,—
Ph.D. dissertation.



Hammack, Judd and Gardner Brown. 1974.
analysis. Baltimore: The Johns

27

‘d
Waterfowl and wetlands: toward bioeconomic
Hopkins Pre~

Henry,

Hiser,

Hoppe,

Mark S., Arlen Leholm, Glenn Schaible, and James Haskins. 1980. “A semi-
survey approach to building regional input-output models: an application
to western North Dakota.” North Central Journal of Agricultural Economics.
2(1):17-24.

.— —

Michel L. and Dennis U. Fisher. 1976. ~economic impact of tourism on
~Clinton County economy. Ithaca, New York: Cornell Univ~sity Depa~ment
of Agricultural Economics, A. E. Ext. 76-19.

Robert. 1978. Buildin a nonmetropolitan i~put-output model: Minnesota’s
Usix East”+d: University of Minnesota Agr~ural Experiment
Station=c~al Bulletin 313.

Hughes, Jay M. 1970. Forestry in Itasca County’s economy: an input~ciutputanalysis.
St. Paul: University of ~nnesota Agricultural Experi~nt Station Miscellaneous
Report 95, Forestry Series 4.

Isard, Walter. 1975. Introduction to regional science. Englewood Cliffs, New
Jersey: Prentice-Hall, Inc. —

Jaworski, Eugene and C. Nicholas Raphael. 1978. Fish, wildlife, and recreational
values of Michigan’s coastal wetlands. Wetlands Value Stud~hase I.
Ypsilanfi, Michigan: Eastern Michigan University Department of Geography-
Geology.

Kite, Rodney C. and Willard D. Schutz. 1967. Economic impact on southwestern
Wyoming of recreationists visiting Flaming Gorge Reservoir. Laramie:
University of Wyoming, Agricultural Experimentation Station Journal 11.

Leitch, Jay A. and Leon E. Danielson. 1979. Social, economic, and institutional
incentives to drain or preserve prairie wetlands. St. Pam University of—— .
Minnesota Department of Agricultural and Applied Economics Economic Report
ER79-6 .

Leitch, Jay A. and Donald F. Scott. 1978a. Nonresident hunters in North Dakota:
characteristics, expenditures, harvest. Fargo: North Dak~a~e
University Department of Agricultural Economics Report No. 126.

Leitch, Jay A. and Donald F. Scott. 1978b, “Measuring the effects of public land
ownership on local economies.” Fargo: North Dakota State University,
Department of Agricultural Economics Paper AE78001.

Leontief, Wassily W. 1951. ~ structure QAmerican Economy. New York: Oxford
University Press.

Madsen, Carl R. 1980. Personal correspondence, letter dated March 14, 1980.
Fergus Falls, Minnesota: U.S. Department of the Interior, Fish and
Wildlife Service.

Maki, Wilbur R. 1974. Area financing of water resource development in West
Minnesota. St. Paul: Universit~o~nesota Water Resources Research

.—

Center Bulletin 66.



28

. 1979a.
planning. I.
Department of
P79-33.

“Regional economic forecasts for water and land resources
forecast system.” St. paul: University of Minnesota

Agricultural and Applied Economics Staff Paper Series

. 1979b. “Alternate forecast methods for water and land resources
planning in Minnesota.” St. Paul: University of Minnesota, Department
of Agricultural and Applied Economics Staff Paper Series P79-29.

. 1979C. “Regions’1economic forecasts for water and land resources
planning. 11. forecast series: Minnesota.” St. paul: University of
Minnesota Department of Agricultural and Applied Economics Staff Paper
Series P79-37.

. 1980. “Economic effects of mineral resource development in north-
east Minnesota.” St. Paul: University of Minnesota Department of Agri-
cultural and Applied Economics Staff Paper Series P80-3.

Maki, Wilbur R., Yason Chen, and Donald R. Newell.Leonard A. Laulainen, Jr. I
1978. Economic impact of irrigated agriculture in west Minnesota:
“Disc” Development of i~igation and specialty c=p=St. Paul: University—.
o~nnesota Agricultural Experim= Station Miscellaneous Report 151.

~aki, Wilbur R., Gregory H. Michaels, Leonard A. Laulainen, Jr. and Mason Chen.
1979. Employment trends and projections for Minnesota and its substate
development regions. St. Paul: University of Minnesota Department of
Agricultural and Applied Economics’Staff Paper Series P79-2.

Mann, Grady E, 1979. “Recommendations for Wetland Preservation in Minnesota.”
Report 4. St. Paul: Minnesota Department of Natural Resources
Bureau of Planning and Research.

1955. Wetlands inventory of Minnesota. Minneapolis, !linnesota:
U.S. D~partment of the Interior, Of~ce of River Basin Studies.

Yapp, Harry P. Jr., and Daniel D. Badger. 1970. “Input-output analysis of the
economic impact of outdoor recreation recreation in a low income area.”
Western Agricultural Economics Association Proceedings pp. 118-121.

Illiernyk,William H. 1965. The elements
Random House. ‘–

Nelson, Harvey K. and F. E. Lee. “A New
Naturalist 17(1): 29-32.

Rife, John (Chairman). 1972. WesMin
Department of Agricultur~

Scs. 1971. Minnesota soil and water
Minnesota: U.S. Depa~e~

of input-output analysis. New York:—

Center for Waterfowl Research.”

PE@Q P&!” St. Paul, Minnesota: U.S.
Conservation Service.

conservation needs inventory St. Paul,
Agriculture, ~Conservation Service.

‘;omerson,Ayse. 1976. “Impacts of recreation in the coastal zone: economic
impact and needs of Wisconsin’s great lake boaters.” Madison: University
of Wisconsin, Recreation Resources Center.



29

Sorenson, Lee A. 1975. Alternative uses of wetlands. Fargo: North Dakota
State University, M.S. thesi~—

Strang, William A. 1970. Recreation and the local economy, an input-output
model of a recreation-oriented ~n~.~ison: Uni~rsity of Wisconsin— ——
Graduate school of Business.

Taylor, Fred R., Laurel D. Loftsgard, and LeRoy W. Schaffner. 1961. Effects
of the soil bank program on a North Dakota community. Fargo: North.—
Dakota ~e~versity, =p~rm=icultural Economics Report 19.

Wyckoff, J. B. 1977. “Allocation problems of public lands in the west.”
Western Journal of Agricultural Economics. 2:11-20.—




