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L. INTRODUCTLION

The Task

The present report represents the first of three veports under contract
Mo, 8000 between the University of Minuesofa, Duluth and the Minnescta State
Plaoning Agency..

Under this contract Report No. 1., '"Choosing Economic Analysis Methdds.

" will accomplish the following two tasks taken from

for Ely, Mipnesota,'
Article T of the contract:
1. Review and recommend economic analysis methodé available for use
on Ely, Minnesota.
2. ‘bemonstrate how the characteristics of Ely make the analysis method
appropfiate°
The report will consist of the following sections:
I. Introduction
A. THe Task
B. ‘Overviaw
C. Ely Area Characteristics
iI. Economic-Médels
A. Economic BRase
B. Input/Output
C. The Form of the Proposed Model
D. Forecasting, Validation (Estimation) and Opefating Costs
ILI. Conclusion

1V. Footnotes and References




Qverview

local, state, and vegional officials are often confronted with decisions
of significaut economic dimportance. Questions concerning such critical areas
as the effects of migration on local cuplovment, the effects of new industry
development in ;he community on tﬂe tax, income and employment base of the
region, or the effects of closing é major employer in the area on the general
level of economic activity in the region, often go unanswered due to a lack
of information at the community level. The need ﬁo have these questions
answered was emphasized in a recent report by the Citizen's League of
Minneapoliskwhich states that a crucial need fﬁr'their comminity is "...a
systematic arrangement for thinking about economic change and the impact of
both public and private actions on it." , ,

Most of the regional analysis that has been undertaken emphasizes state
or multi-county economies. State or substate regional planning has often
overlooked or idgnored the economic and social consequences of policies designed
to aéhieve state goals for iﬁdividual com:uﬁities.' EvénAdata_that aré alread§
available from such sources as the U.S. Censué, the Department of Employment
Security, the Federal Reserve Systém, Federal Tax Sources, and}otber»related
centers of secondary information is often reported only at the state or, at
best, the county level due to requirements for pfeventing the disclosure of
certain information.

Moreover, the data that are availabie are often reported fér a time frame
that is not particularly useful to the local decision maker (e.g., the U.S.
Census of Population is taken every ten years). Finally, there is often too
little application of known economic analysis tobls at the community lavgl,

so that what data are available are not used to the fullest potential. The

geueral result is a lack of understanding concerning either the community's




development patterns or the cffectiveness of alternative community development
aslrategies.
Economic Base Theory, which will be explained more fully in Section 11,
ests that a community's developmant possibility is highly depzndent on the
external demand for its products. This external demand is reflected in the ex-
port patterns of the community. In essence, exports provide the revenues nesc-—
essary to pay for local production, which is the basic source of income to local
busine;ses_apd4householdst This income is then circulated several times via .
a'local mﬁltiplier process, generating still more jobs and income in industries
desigaed to service local demands. 1In a very real way, these "local service"
industries exist because export activity exists.

‘Every community demonstrates a unique pattern of relafionsbips betveen -
export and local service activity. Even though it is.generally true that ex-
Aports generate éervice activity, it is also likely that differeﬁt types of ex-
ports lead to different servigg requiremaﬁts, Input-output anélysis, whicﬁ will
also be detailed in Section II, addresses these interrelationships between eco~
nomic units. It -can show, for example, that an exporting industry relating
weakly to the local base (purchases few of its semi-finished goods locally)
exerts far less of an indirect and induced impact. than a smaller induspry that
is heavily involved in the local economy. Development attention, however, is
often directed towards the most obvious econcmic unit in the economy. Govern-
ment policies that hurt the smaller but otherwise potent employer are often
undertaken without true recognition of the wmagnitude of impact that is eventu-
ally exerted on the economy. .

As an adjunct to their declarétion of a need for knowing the impacts of
economic change at the state and local level, the Citizen's League states
131

that this could best be accomplished by a "...contlnuing program of economic

analysis...designed to identify and analyze crucial state and local ecconcmic




issues.' The program contained hervein will suggest different types of ecopomic

Lol

analysis tools for communities. The type of tool used by a comuunity will de-~
pend on its economic and demographic characteristics and its specific analytical
need.

The tools reviewed will have general applicability to regional areas, but
the overall plan of this research effort is Lo select and adapt one of the tools
based on tﬁe particular needs of Ely, Minnesota, to show how the analysis is
applicable to policy questions currently affecting that area. Ely will serve,
in this'bapacity, as a case study area for this kind of research design in terms
of the model's applicability to rural devalopment in much of the state.

Issues that may be addressad by such analysis will be detailed in report
#3 of this sevies. That report will alsc detail how the selected model Can‘be
used as a predictive-planning tool for government decision makers through a
process of making various assumptions concerning the future pattern of non-
resident sales. In this way, loczal production,‘consumption and related econom-
ic entities can be isolated so that alternative futures canAbe analyzed. |
Exawples of issues that can be dealt with in the Ely area include:

(1) the economic impacté of copper-nickel development,

(2) industrial complexes as they relate to future development patterns in the
region, j.e., predictions as to the likely paths of development in industriai
setting,

(3) the econoﬁic impacts of work stopages in the region, such as occurred
dufing the recent steel strike in Northsast Minnesota, and

(4) the economic impacts of proposed c¢':uge in the logging arrangements of

the Boundary Waters Cance Area.

Ely Area Characteristics (as shown in Figure 1)

Ely's economy is characterized by a dependence on mining, timber, and




tourism. Many individuals in the area ave coployed by Reserve Mining Company
(officials of Fly estimated that over 500 individuals iLving in Ely are direct-
ly employed by Reserve and, of course, the town of Dabbitt is heavily dependent
on Reserve for its employment levels).

With respect to forestry, the number of firms harvesting in the Ely area
in 1971 was given in a DNR study as five small to modest sized firms. There
were three Earvesters in Tower and two in Babgitt at that timg. One major saw-
mill and two smaller mills were also located in the general area of Elyf Prim-
ary woodvpro@ucing.activities thus tend to focus on Ely as the nodal point for
flows of resources devoted to forest user,

One of the final features of tﬁe Ely area is also a feature thét,truely
.differentiates this aréa from much of the rest of Northeast Minnesota, that
being, those tourist types and activities .that aré unique to the area. Pro-
fessor Uel Blank has already conducted meaningfui research in the region being
considered as a study area. [7]. . .

In analyzing recreation in Northeast Minnesota, Pf@fessor Blank f;und
that an area which includes the counties of St. Louis, Lake and Cook could
be further subdivided into ”focal areas' containing differing’miies of recrea-
'tién activities and differeunt demand reactions to those capacities. Of péfti~

"

cular interest here is the description of the Ely area as, '"'...the major focal

point for the lake-resourt area along ﬁhe western part of BWCA."

In this cénnection, it was found thattthe tourists using the area had a
high degree of identification with the name Ely in terms of the recreation
activities provided, that the area can bg classified as being primarily associ-
ated with fishing and wilderness activities, that the users of these recreatio{
services tend to be less mobile with respact to length of stay in the area than
was true for some of the other identified focal areas, that the users of the

recreation services provided at the Ely focal area tended to have incomes in
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excess of $15,000 (1972 data) ro a greatev cxtent thaa the average for all
idenrified focal areas, and that a sigoificant number of the users of these
services come from the states of Minnesota, Indiana, aod ITllinods.

In short, it was found that the Ely focal areca did have a pattern of
recreational use and user characteristics that were different than many of the
other identified recreation focal areas in the broader region. This, in turn,
implies that the Ely focal area is sufficiently siguificant in'ité own char-
acteristics to have separate me2aning beyond any conclusions arrived at through
larger geographic area analysis.

Allef these features tend to make the area a unique one for économic base
modeling. In spite of the rural nature of the area, it is diverse in its econ-
omy with strong orientation towards resdprces, serviges and tfade. Hanufacﬁufv
ing plays a minor role in the employment pattern of the area. This ié‘indicated
by the fact that there are only 3 out of 314 firms in the region engaged in
ménufacturing (aécording to a.preliminary survey of the firms in the region by

Professors Lichty and Steinnes).

IT. ECONOMIC MODELS

Discu?sion of an economic model will be oriented ﬁ0wards either the multi-
plier estimétimn technique that is generally termed as economic base or an
alternative tOanique comnmonly tefmed input/output anaiysis.v Eéch has its own
set of assumptions, methods of multiplier estimation, levels of detail and tech-
niques of application. Both are currently in wide spread use, however, which
" in itself attests to their general success in attracting a fbllowing. Each
will be discussed in terms of the approaches towards implementation, assump-
tions required, strengths, weaknesses,,probable>costs associated with ilmple-
mentation and maintenance, and their usefulness for rural economic decision

making.




T should be pointed-out that these wmodels do-not oxhanst the possibili-
tics for moltiplier estimation., Muliiple cqualion cconometric nodels have
been employed for multiplier estiwation. These have been used to the greatest
extent at the national level and generally rely heavily on the demand oriented
macro models of Joha Maynard Keyres. They have, ﬁore Tecently, been employed
at the.regional ievel; Ig is the opinion of the authors of this paper that
the data requirements of such models and the very recent appearance of such
attempts at the regional level warrants their being excluded from the currént
distussion, Research (Maki, Lichty, and Dorf [19]).that compares these with
the input/output and economic base concepts is currently in progress, however.
Should this indicate that econometric modeling is, in fact, superjor to the

alternative, a second review will be undertaken.

ECONGMIC BASE MODELS

The variety of economic base models that have been developed and employed
for small area gconomies is beyohd description in any paper tﬁat hopeé.to be
less than book 1ength. Classic works on the topic include thése of Andrews
[1, 2, 3, 4, & 5], Tiebout [23, 24, & 25], and Levin [17 & 18]4.‘ |

Aitbough the models are many, the concept 1s basically the same. That is,
that‘the prosperity of a region is determined by the strength of its exporting
industries. The income generated by these industries is coupled with the
household income elasticity of demand.for the outputs of lééal indﬁsﬁries,
which then filtérs through the local economy as local firms sell to the export-
ing industries or to the employees of those industries.

From this relationship stems the base multiplier. Similar in concept to
the Keynesian multiplier, the ecomnomic base multiplier is constructed as
AT = kAX, where k represents the multiplier (i.e., T/X, the total economic
activity divided by exports), AT represent the total change in economic activ-

ity as represented by a measurable concept (uav: 'y employment), and AX




represents the change in export activity. 1o other words, chaages in total
activity for the repgion, as measurad by ompldyment, income, output, or some
other indicator of economic performance, is some rultiple of the change in
export activity.

The key»to export base maasugement, then; is the estimation of regional
activity that is oriented'towards export generation. A number of export models
have been established in this regard that have had varying degrees of success

with respect to the ability to detail economic activity for a regional economy.

Location Quotients

Probably the simplest of export estimation is that of the location quo-
tient, such as used in Jesswein and Lichty [15]. This devise for éstimating
export activity assumeé that local production and coﬁsumption activity is ex—
actly like that of a national average countgrpart.l This tends to mask the
differences in production or consvmption patterns that are associated with such
obvious factors as climate, recreation resource availabilitieé 6r resource pro-
ductivity levels. There has ﬁeen no known test for the extent to whiéh this
assumption describes reality for a regional economy. In fact, its accuracy
probably varies d@éh the fegidn beiﬁg studied. In spite‘of this;\the locatién
quotient is in widespread'use as a séparate approach to economic base design
and as a éomponent of adjustment for related models, such as secondary data
input/output models.

Since location quotients depend on such restrictive assumptions and be-
cause it is difficult to oﬁtain secondary information for income, value added,

-or output (measures that ave in many ways preferable to the more often used

enployment as explained in Levin [lS})it's recomnendad that the qdotients be

used, if at all, as a source check data for comparison with more elaborate models.




Methodology of Economic Boase Modeling

The preferred method of cconomic base analysis woﬁld necessitate a sur-
vey of the economic institutions yithin the region. The mogt dircct of these
nethods would be to quzstion the econonmic QﬂtéfpfibéS—&S fo the percentage of
their activity (sales, income, purchases, or what have you) that goes to exports
as opposed to the percéntage that is sold locally,z‘,The export component of
this activity would then serva as the denominator to the multiplier equation.

. Another more complicated approach, that overcomes some of the more bbvious
difficulties assoéiated with economic baée, estimates multipliers for specific
industrial groupings. (Weiss and Goodiﬁg [26]) .

Although it would be counterproductive to discuss this form of the econom-
ic base model in gteatldetail, a few words concerhing the essential differences
between this more disaggregated approach and the ﬁormal approach may be in
order. Whereas traditional economic base breaks the economy into twovgectors;
export and service, and aggregates all activity to these sectors, the Weiss-

1 Gooding analysis further disaggfegates economic actiﬁity into "key" expért
industries along with their direct service suéport.

The statistical equation for the traditional model might be T = S + X,

S = a + hT, soVS = a *+ hS + hX wﬁere S represents serviéé emplojmént; T repre-~

sents total employment, X represents export employment, a is the intercept, and h

is equal to AS/AT. Working through the reduced form in the usual manner gives:

a h
§ =15 vt o1 *f

being ti« base multiplier.

. h
With 3:3;

Assuming that the differcntiated exporting industries are independent of

one another (i.e., that they do not interact as purchasers or sellers of one

another's products, and that direct service industries can be identified that




arce homogeneous in their product chavacteristics), the traditional cquation

noted above can be changed to read, S, = a - h S, + L Y . 1In this new equation,
1 1

[€ hee .
[SEEA 1
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Si rapcesents the service employment that is directly or indirectly associated
with the exports of industry i and Kj is obviously the ewnort activity of that
industry 1.

The level of disaggregation that is possible along these lines is limited
by the assumptions listed‘directly above. It would be possible to disaggregdte
out a relatively homogeneous set of firms, such as lumber and wood products, for
exaﬁple; but very difficult to apply this‘technique to the much more heteroge-
neous characteristics of the so-called recreation or tourist industry.

The most obvious strength of economic base modeling is its simplicity.
Ranging from the very low costs associated with the location quotient to the
relatively intermediate expense associated with sur&ey techniqués, econonic base
is generally thought to provide reasonable aggregate estimates of regional
multipliers. The strength (aﬁa expense) of such modeling i1s further enchancad
when the base of an economy is estimated over time.

Economic base modeling is thought to more accurately reflect small area
as opposed to large area econonmies, This is due to the fact fhat smaller areas
are generally dependent on one or two major exporfing firmé, that changes in
internal trading patterﬁs due to rapid economic growth are less likely than for
larger regions, and that changes that do occﬁr in such economies are easier to
discern and correct should the occasion require.

Weaknesses

The restrictions of economic base stem from the assumptions that such

models are forced to make. For example, economic base analysis assumes that

there is a fixed relationship between service and export enployment. This




mnnﬁs that ﬁo new jobs, dincowe, or ouvbput can océur in thaese industries inde-
pendent of changes in export activity. Some would conteﬁd that this leads to
the well known chicken and cgg problem. Ts it export activity that induces
similar levels of activity from the service sector, or does the service sector
_provide the basg upon which exporting industries depend for their own existence?
Probably the biggest problem with econowic base analysis is in its level of
aggregation, however. The derived mgltiplier is based onvaggregate levels of.
export and service activity. In othar words, the same multiplier would be used
to assess the impact of a change in the sales of a recreation industry as would
be used for a change in tha sales of a timber operation. In short, the inter=
industry activity that takes placs within any functioning regional economy is
clouded over by anlaggregate wmultiplier, Disaggregation to meaningful»leyels
would be impossible and tenuous in iis results. Even the Weiss-Gooding method-
ology is limited to three or four industries due to the assuwmptions thét are
requirad for its model's implementation. Since Ely is characterized by a set
of diverse trade sectors relating‘diffarentially to outside demands, the limit
to three sectors would not be very useful for general development analysis and

&

planning.

'INPUT/OUTPUTV(I/O) MODELS
Background
Since its creation in the 1940's by Leontief [16] , I/0 has become one of
the most widely used models for economic forecasting and planning in the world
today. Although there are weaknesses that are associated mainly with the assump-
£ions that are required to construct such a model, it is probably as close to a
general equilibrium picture of a>functidning economy as has yet been developed.

Briefly, the input/output model divides an economy into homogeneous indus-—

trial sectors (or as homogeneous of sectors as is possible given data and




financial coastraints).  The buttcrn of trade between these gectors is then
determined and reported in a linear ﬁn&fix fofmat. Assuwing Fixed production
technique (i.e., assuming 2 linear and homogeneous production function to the
First degree) and a constant trading relatioaship betwu=en the region being
studied and the rest of the world, interindustry multipliers can. be estimated
] .
and related to levels of fipal demand. It is important to note that, as long
as the assumptions are valid, projection of regional activity can be made on
the basis of separately determined or assumed changes in the levels of final
demand components,

Input/output models, like economic base, can be constructed on the basis
of either primary or secondary data. Secondary data tables can be constructed
in a variety of ways,S but they all havé common requirements of a current table
for the nation or at least for a larger region, such as a state table. The
coefficients of the larger table are then adjusted for observed local tenden-
cies. The easiest basis for adjustmeat along these lines utilize location quo-
tient values discussed in the economic base section of this -report. 1In at least
one case, this method proved to be more successful than other more elaborate
methodologies. |

" Primary data tables, on the other hand, require detailed accounting in-
formation from a representative sample of regionél industries. This data would
include the purchases of intermediate goods, of services and of resource inputs
by source of purchase along with the dispénsation of the output that these in-
dustriés produce. The collected data is summarized, using appropriate control
totals for total industry output in the region, in a cost-accounting framework,
with debits equaling credits thrbughout the purchase/sale matrix. This summary

serves as the basis for the analytics of input/output that follcw.




Accurary

The accuracy of such methodologics has been the subject of serious con-
cern in the literature. The most common form of Lestk for accuracy has been
to compare the coefficients of secondary data tablos with those of primary data
tables for the same region. By negeséity, these types of tests assume'phac tﬁe
priwmary data tables are accurate (i.e., that there is no problem associated with
data collection or organization, and that'therefore, any différenﬁes noted be-
twéen survey and nonsurvey .tables denotes a problem with nonsurvey techniques).

Evén with the assumption that a table based on primary or survey data is
accurate, there is the very serious quastion concerning the stability of the
coefficients over time. Little em?irical work has been done concerning this
question since tests of this type require tables for a given econémy>over tﬁo
periods of time.

One such test was éonducted at the state level, however, by Beyers [6].
The conclusions of this experiment were Summarized as follows, "This énalysis
of structural change sugzgests that the 1963 Washington interindustry structure
was a reasonably accurate aid in estimating gross state oﬁtput in 1967, but
that there were large errors in estimates of individual sector outputs,"
(Beyers [6, p. 373j ).

The stability of internal coefficients depeﬁds very much on>ﬁhe stability
of trading coefficients between the reference region and the rest of the world.
This, in turn, depends on the elasticity of substitution between local products
ana "foreign" produced products.

The possibility for such substitution should be inversely related to the
relative iscolation for the aréa being investigated since the elasticity of
substitution (i.e., the prgpensity to change sources of supply as‘a result of

changes in a determining economic variable such as prices) depends on the




availability ol alternatives. On strictly a priori grounds, the Ely macker avea
would seew to be isolated to a great enough of an extent Lo make input substitu-
tion a slow process to say the very least. It should be emphasized that the
coefficients of I/0 tables wre not generally based on probability analysis and
are not, therefore, subject Lo traditional ! ts using the £ or ¥ distribution.

finally, I/0 tables should be developed vver time as opposed to once-and-
for-all. Coefficient instability requires this if nothing else“does. This
actually follews a pattern of research development that consists of (1) Frame-
work DeVelopﬁent, (2) Validation and (3) Adjustment and Revision with ongoing
interaction Eetween the latter two stages beiﬁg cruéial to input/output related
techniques.
Weaknesses

Input/Output models require a great amount of detailed information in
order to be implemented. Secondary data tables for very small areas would be
difficult to construct as opyosed to similar tables for larger areas. Primary
data gollection tends to invélve lengthy interviews and, therefore, they tend

"status quo'

to be relaqively expensive. Input/Output is'based on a number of
assumptions that either requires frequent updating or hoping for gross output
projection accuracy.

All of the above represents known weaknegséé‘of the method. Why, then,
are such tables in such widespread use? It is somewhat trite to say that
they are usedlbecause nothing better has éome along, but the truth of such
a statement warrants further investigation.

Economic base suffers the weakness that it is an aggregate, ball-park
type of an approach that provides relatively little detail for specific ques-—

tions such as were outlined in the introduction to this paper. Econometric

analysis, although not discussed in this report, requires extensive data inputs




(of ten beyond the requirvenents of Input/Output) usually over long periods of
time. These latter kinds of models have been highly questionable in terms of
their accuracy for national projection and probably need further refinement
before they are really useful for small area econvmies. Their flexibility is
also subject to some questiorn.

Details of the type that are addressed by interindustry analysis aré par—
ticularly useful for analyzing the way in which chénges in the external demand
for one sector's output influences the other sectors o% an economy. This means
that such questions as, '"What does an increase in the sales by resorts in the
Ely area mean to the retail trade sector in the region?” can be analyzed
with rather minor additions to the T/0 model, 7his type of question could be
addressed not only in terms of retail sales, but also in terms of income earned
or employment generated.

Specific analysis of this type isolates the 'who is affected" type of
question that is important to planners in their concern for changes in regionai
economic activity. ©No other model provides the potential for isoléting those
that are the recipients of econqmic impacts as does the input/output framework.

This, coupled with new techniques for updating tables and for monitoring
the seriousness of the model's assumptions over time, makes such tables a worthy
approach to impact estimating. The ideal case would find a basic, primary data
table that is monitored over time for assumption problems and that is updated
tofally, or perhaps on a wmore partial basis if total update does not seem to be
required, on at least a five year basis. Of cou%se, this "ideal" is also the
most expensive approach to input/output possibilities.

What is saved and whatAis lost with movewments away from this ideal? OCne

of the more obvious savings can be found in the cost of the table and its use.




What is lost in such a procedure is hard to detevmine. In the liwited liter-
ature presented as evidencm for th; arguments made in this report, szcondary
dota tables give results that arc inconsistent with primary data results in
the majority of cases (although the differences are always less than 100%) .
Other tests have found that gross outpul projections throigh five year spans
are fairly consistent, but that individual sector projections are weaker for
that period of time. -

Recommendation

Because of the complexity of the issues that are jnvolved with develop~-
mental decison making in the Ely area (e.g., the coppeyﬁickel question), the
authors recommend'that the input/output method be chosan over the simpler form
of economic base. By emphasizing the export compohent of final demand and by
detailing the sectors serving the recreational user, all of the good features
of economic base will be realized with the structural detail that is offered
by input/output as a b0nus.A In oxder to be aé sure of the results of such a
modeling effort as possible,.it is recommended that the table incorporate sur-
vey data and that at least one planned update be considered. The table shouid
be constructed on the basis of sectors that are crucial to the investigation
at h%nd. ?he details of this recommended format foliows for a‘specific
dinvestigational use of the model.

The Form of the Proposed Model

The general form of input Joutput is fairly well known and will not be
- . . 9 . . . . . .
discussed in detail here. Suffice it to remind the reader that it represents
. o .10 i ,
a production function  for a regional economy that traces through the resource
and semi-finished goods input into specified industrial sectors as they carry
on the production process. Tt also traces through the levels and direction of

hese sector's sales of semi—finishad and final goods and secrvices. One of

lmd




the crucial assumptions to input/output analysis concerus the form ol the

* : . , , L
production function (i.e., that it is linear and homogenous to the first degree).

[

The key demand components for the model here being discussed are those in
the housechold and export sectogs of the economy. The wodel should also &ﬁphaw
size those industries that are ﬁost germane to the Fly regional econemy (i.e.,
the recreation and forestry oriented industries). Tﬁe Einai demand columns of
the tgble will, therefore, need to be constructed in such a manner as to detail
the rélationship between these industries énd the final users of éheir products.,

Thé input/output model that is being recommended for this paper will take
the form that is shown in Figure 2. It will contain between fifteen and thirty-
five sectors (the goal being maximum de?ail and minimum disclosure). The final
demand component of the table will be subdivided between local household demand,
non-local or export household demand, all other export demands, investmant and
government.

Construction of the table in this perticular manner would also permit one
important additional step to be taken. The local hoﬁsehold demand columm of
the table actually represen;s a regional consumption function (linear and homog-
enous assumptions hold here as well as for the producticn function). The in-~
formation that this function contains allows the researcher to close the table
with respect to hoﬁseholdﬂand thereby1t5 ﬁredict the consumption effects of
changes in business activity.

Most input/output efforts stop short of this additional‘possibility due to
data limitations. They provide reasonably good estimates of the direct and
indirect effects of changes iu regional activity that stem from interindus-
try interactions, but they at:.apt. to estimate the greater effects that result
‘from changes in consumption activity. The step towards closing the table
allows the calculations of the direct-indirect and induced effects vesulting

. 12
from assumed changes in the level of final demand.
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This step should be possible For one vevy iwportant rcason, that is, the
sire of the region permits considervation of houschold 's;urve;y:; of the type
that would provide consumption or expeaditure pattern information. In fact,
surveys of this general nature are curreatly being conducted as part of the
Environmental anlity Board's larger effort in the reference'area. Because of
the detailed nature of such data, most analysis involving larger areas have
avoided household surveyslin favor of secondary data consumption estinates.

The Ely economy is characterized by a significant trade sector as opposed
to ﬁanufacturing. The purpose of this project is to highlight that particular
economi.c structﬁre, Therefore, the table will take the somewhat unusual form
of using purchasers' as opposed to producers' price and a direct routing of
the sales to the pext user. This will serve to inflate the size of the input-
output multiplier over what is more normal for such analysis, but it will also
sarve to isolate in the clearest form possible the trading relationships of
the region.

In addition, the survey itself will emphasize the purchases of industries
from one another (in the region) and will ask for sales only as they relate
to final demand sectors. This emphasis on purchases is due to the expectation
that trade sectors selling to a variety of consumers will be better able to
detail their purchases than theif sales. 1t wiil also shorten the survey form

and, hopefully, increase the rate of responses as a result.

FOéECASTING ERROR, VALIDATION AND OPERATING COSTS
In the course of the previous two sections, attempts have been made
continually to discuss the pros and éons of the alternative models reviewed.
Particular attention has been paid to the problems of data colléction (and
consequent survey costs), forecasting error, forecasting validation or estima-

tion and the flexibhility of the models to make predictions given various




assunptions and time frames (i.e.. long ve, short run forvecasts). In this
section some general comments on these topics Qill be of lerad.

The alternative economic impact wodels are ways of describing  the struc-
ture of a regional economy. Input/output by being more detailed is preferred
if intefactions) or economic tradeolfs, are to be analyzed. If the only con-
cern vere to estimate the impact of alternative development strategies, and
ignore tradeoffs, then either input/output or economic base might be used,
though the former would still have advantages, What these models do, as ex-

plainead earlier, is determine or forecast the indirect or multiplier effect of

!
a change in the economic system (e.g., CU/NI development). Such forecasts.
cannot be made in the feorm of an interval estimate and so these predictions
cannot be discussed in statistical terms.

A major consideration of both impact and econometric models has to do
with data meeds. Fach model will require sample data (of firms, lakes and
individuals) taken at one point (current) in time. Obviously, the further in
the future that forecasts are attempted, thé greater the chances for error.
This is simply.bécause the models estimate the present structure (e.g., input/
output coefficients) and the further éhead one predicts, the more likely it is
that structure will have changed. This problem may be overcome by re-estimat-
ing the model at some time in the future where a new sgrvey could be taken.

As with input/output or economic base models, forecasts made with econo-
metric models will be better in the short run than the loag rﬁn unless the
nodel is re-estimated or updated with new survey and/or secondary data. If
the same estimated model is used the cost of mﬁking forecasts for alternative
assumptions (i.e., operatiug costs) would be quite minimal (roughly $1-2/fore-

cast in computer time) for either economic impact or econometric models.




22

TIT.  CONCLUSTON
The research team wakes the follbwing recomuendations:
L. That an integrated model be applied to the Fly market arca that focuses
on the tourist and timber characteristics.
2. That input/output techniques be applied to assess the current influences
of tourism and recreation industries on the Ely area economy.
3. That this input/output teble be presented in such a way és to acquaint
'local decisicn makers with its information and projection cababilities
as well as the manner in which this information can be used by decision

makers.

Issues that are germane to this analysis include:

1. Consideration of the possibility for regular updating of the developed
model taking intc account known naw coﬁditions as they arise (this is
the only way that confidenc; can be placed in projections made over the
longer term). |

2. Development of an export prediction mechanism to assess the performance
of the model as this performance relates to known pa;t events.

3. Development of projection on the basis of Ely coefficients for other
regional éreas of similar size, on an export basis, in order to test
for the generality of such coefficients.

4. Consideration of linking the analysis fof the Ely area to the development
of SIMLAB technologies currently under way on the‘St. Paul Campus of the
University of Minnesota.

The accomplishument of these tasks should provide an acceptable set of
projecticns as to the impact that the various economic development alternatives,

e.g., copper/nickel wining in the Ely area, would exert on existing industrial

(cconomic) patterns.




V. TooTiorrs

1. Location quotients assume also that the unational economy is basically
o closed cconomy (i.e., the leval of national cwports and luports is nolb of
concern) . .Witb these assumptions, the regional economy is assumed to require
the same percentage QE activity iﬁ a given industry for self~aufficieqcy, as
is true for the nation as a whole.

Primarily due to the availability of secoudary data, employment is the
wost often chosen basis for weasuring economic performance. The location

quotient then becoms:

v

wvhere Ei repfesents the regional employmenﬁ in industry i; E represent the r2qex)
employment in all industries; 34 repressents the employment in industry i for
i
the mation and N represents ;otal national employment. If I, > 1, the region
has excess employment relative to the natioﬁi The economic base multiplier
is then E/e where E is as before and e répresents the excess employment level

as calculated from the location quotient value.

2. In constructing either economic base or in an input/éutput tablejcertain
industries (e.g., gas stations, restaurants, etc.) which serve both tecurists
and non-tourists (export) will present unique problems. Sin;e only a sample of
non-tourisns, i.e,, local household expenditure patterms, will bé taken it will
be’necessary to estimate final demand. This will be done on the basis of the
known population in the area for non~tourists. The tourist portion of final
demand for various sectors will be estimated using a procedure advocated by
Uel Blank which involves surveying customers or sales of businesses on salectead

days during the year. Professor Blank and members of the Copper/Nickel Task
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Foree have alveady.initiated such a procedure and plan to provide the iuforma-—

tion thus obtained to this project.

3 There are, in general, two broad approgches Lo economic reasoningz, the
partial and the general. O0f these two, the partial approach has been preferred
due to the manageabilirty of such models. A classic exawple of such an approach
can be found in demand analysis. Consumer demand for a given commodity is
assumed to be related to such variables as the price of the commodity, of
competing commodities, of consuczer tastes and of consumer income.

From the individual demand relationship can be derived the market demand,
or the summation of all individual dewmand schédules, Whan combined with the
concept of supply, commodity price is determined.

To say that such a series of statements is partial in scope is to say that
products, productions, prices, and costs are not unidimensional. They all |
influence one another so that changes in any one commodity's relationship will
- induce changes in all others. Price is but one of the determining variables
in thié regérd.

Leon Walrus hypothesized the series of equations that would be required
to take into account all of these influences. ﬁhen simultaneously solved,
equilibrium prices and quantities would beAdetermined for all commodities and
for all resources. Although eloquent in conception the data and computational
requirements of such a model made it totally‘nonoperational.‘

Wassily Leontief assumed portions of the Walras model to be constant and
ﬁroduction/Crading relationships to be stable. With these assumptions, and
through the input/output model, equilibrium outputs could be determined for anm
economy undey varying assumptions concerning the structure of demand for output
oriented towards fical uée, This set of assumprions and modeling efforts stand

ccussion of input/outpmt in this report.

as the basis for the




4. Final demand is compriscd of the components of Gross National or Cross
Keglonal Product. It represents the purchase of a commodity for final use as
opposed to the purchase of a commodity [or the purpose of employing it in a

new stage of production. Although the details vary, the basic componants of
final demand include household consumption, State, Federal and TLocal Govern-

ment Consumption, Investment and Net FExports (Exports minus Imports).

5. ASee, for example Morrison and Swith, [22].

6. This is explained in detail in Morrison and Smith [22].

7. See, for example, McMenamin and Haring [20].

8. Very recently, Gerking [11 and 12] has proposed a stochastic formulation

for imput/output which has been subject to criticism in the literature (e.g.,

Miernvk [21]).

9. See, for example, Emerson and Lamphear [10] for a more complete discus-

gion of the model and its implicatious.

10. A production funcfion relates input to output. The most common form of
productibn function is for’the firm and is of the form Q = £(N, L, C, E) where
Q represeﬁts the firm's output level, N represents labor inputs, t>represents
land inputs, C represents capital inputs and E represents the input of manage-

ment and ownership.

1. A linear-homogeneous production functien represents constant returns to
scale. This means that it represents a non-varying relationship between inputs
and outputs. In order to double outputs, the firm (or in this case, the region)
is assumed to require twice the inputs. Tripling the output requires tripling
the inputs, and so on. This means that there are assumed to be no economies

to scale (i.e., there is no possibility for lower per unit costs with increases
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