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By an integrated regional information system I mean the entire
hardware, software and analytical capabilities for computer processing,
storage, and retrieval of data focusing on regional problems, particu-
larly those dealing with income redistribution, economic growth and
envirommental quality. Also, both decision models and information flows
are included within the scope of the concept. However, in this discus-
sion, decision models are confined to a review of simulation models,
development planning models, and resource management models. Informa-
tion flows are examined in the context of decision centers, information

systems and the relation of information to research and policy.

PART I: DECISION MODELS

Decision models are a category of relationships, organized system-
atically into a computational sequence, that take into account informa-
tion needs of a particular set of decisions, for example, the factors
affecting the rate and pattern of regional economic growth and develop-
ment. Included among decision models are representations of regiomal
economies that show the linkages between public policies and regional
outcomes, specifically, in the context of river basin planning, state

planning and programming, and metropolitan area planning.

Simulation Models
Simulation models are viewed as numerical representations of a portion

of reality of concern to both decision makers and analysts.é/ By dealing



with only a portion of reality, impacts of changes in economic rela-
tionships and events, such as the level of federal grants or income
tax collections, can be traced somewhat more easily to specific seg-
ments of a regional economy, To the extent that the model accurately
and adequately shows important relationships and interactions among
activities, the derived changes can be viewed for important clues

concerning the effectiveness of different public policies and programs,

River basin planning

Hamilton and associates, in their recent book on Systems Simulation

for Regional Analysis,ﬁ/ describe an actual computer simulation model

of the Susquehanna River Basin. Important relationships between the
water sector of the river basin and its demographic and employment sec-
tors are examined with reference to planning and decision making.

I refer to river basin planning because it can be viewed as inten-
tional regional change on a grand scale, with a focus, perhaps, upon
what might be called the '"resource productivity cycle"., By resource
productivity cycle, I mean the sequence of activities that are partly
place-oriented and partly people-oriented, including resource-input,
output-producing, consumption, and waste-disposal activities (fig. 1).
While the resource input-producing activities may include micro-cycles,
such as the conversion of organic materials into fish, the resource-
output-producing activities are an essential part of the macro-cycle
that involves conversion of fish, for example, into economically val-
uable outputs for human consumption, Fish may be acquired by sportsmen

or by commercial food-producing enterprise, In either case, some waste
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results from these activities which, when accumulated, impose serious
problems of environmental management. Further resource input-producing
activities are endangered by inappropriate waste-disposal practices.
Thus, the entire resource productivity cycle can be depicted as a set
of interdependent events linked in time and space by the rows and
columns of a series of input-output tables.é'

Input-output relations, along with commodity flows into and out of
the Missouri Basin, have been studied by Prescott as part of the Corps
of Engineers investigations of water transportation needs and potentials
along the Missouri River.“/ Nineteen principal commodities involved in
inter-regional commerce that originated from the 10 Missouri Basin States
were examined in detail with reference to the states from which these
commodities originated and the states to which these commodities moved,
The pattern of inter-regional commodity shipments was intended to serve
as a guideline for a study of inter-modal competition among transporta-
tion systems in the Missouri Basin.

Finally, Missouri basin planning has percipitated a number of econo~
mic projection models, the most notable of which is the Office of Busi-

7/
ness Economics (OBE) projection model.”  Initially, population employ-
ment and income projections were prepared for each subregion of the
Basin for the 1960-2020 period. Given a series of national economic
projections, a shift-share approach was used in accounting for a por-
tion of regional change in terms of national-growth and industry-mix

effects (with both effects being derived from national projections).

Only the regional-share effects were projected for each sub-basin,



More recently, a series of economic areas has been delineated by
OBE for use in the preparation of a revised series of economic projec-
tions for river basin planning.§/ Each of the economic areas focuses
upon a central city, frequently one of 50,000 or more population., Evi-
denced by the regionalization is a growing realization that economic
projections are better prepared in the context of economic rather than

hydrologic regions.

State planning and programming

Population and economic projections are widely used and accepted
among state agencies and the preparation of state projections has be-
come a highly fashionable activity.g/ One reason for underwriting an
official state projection series is consistency: It is better to have
one set of projections, even if the set is all wrong, then to have two
different projection series, or even worse, a dozen projection series,

What the state population and economic projections intend to pro-
vide is a series of statements about alternative economic futures facing
the state, and the related public policies and programs associated with
each of these futures. State governmental agencies recognize that, in
cooperation with federal and local agencies, they have at their disposal
a wide variety of inducements for influencing both public and private
decisions and, thus, the rate and pattern of state economic growth. The
economic and demographic implications of alternative sets of inducements
can be spelled out within the context of the simulation models that were
used initially to generate the given set of economic and population

projections, What is assumed in the use of an official state projection



series, therefore, is one and only one set of public policy instruments

and programs,

Metropolitan area planning

A third set of simulation models pertains to metropolitan area
planning, for example, the eight-county area focusing on Des Moines,
Iowa.lg/ Metropolitan area planning requires, not only projections of
total area population and employment, but detailed breakdowns of these
projections by economic sector and geographic location,

Because the land-use map is an important means of conveying infor-
mation for metropolitan area planning, one focus of economic analysis
is the activity patterns and related urban-rural land requirements asso-
ciated with increasing population densities and suburban expansion.
Origin-and-destination studies are used extensively to find out where
people originate and terminate in their trips to shop or to work as a
basis for locating urban-regional infrastructure (i.e., housing and
urban amenities, schools, health centers and hospitals, transportation
networks and open space).

0f fundamental concern in the preparation and use of simulation
models for metropolitan area planning is the lack of understanding of
the underlying forces affecting the form and function of a metropolitan
area and its component parts.ll/ As metropolitan areas grow, for example,
we're not certain existing built-up areas will become more intensively
used in the future than in the present, or that built-up areas will expand
instead. We wonder whether the inmner city will specialize in low-cost

housing and services for the disadvantaged people of the area, state



and region. Or, will middle-income people move back into the inner
city in close proximity to their downtown place of work? Will the
metropolitan center continue to fulfill its upgrading function by pro-
viding the young, the sick, the poor, the unskilled, and the suffering
souls of this world who see a better day around the corner with the
opportunities to improve their lot in life and become self-supporting
and productive members of society?

To fulfill the upgrading function of a metropolitan center, means
that jobs must become accessible to job seekers, which means, in turn,
that transportation systems must be redesigned, housing areas must be
relocated and social services must be re-distributed so that people in
need have access to the services at the moment when the services are
needed most, Models of intra-urban activity sub-systems that might
serve as a basis for comparing the implications of alternative roles
for the inner city, and of alternative forms of future inner city
development, would be, therefore, welcome additions to existing urban

12/
analytical capabilities.,™

Development Planning Model
A state economic model with some breakdown sectors geographic loca-
tion of sectors is presented as a prototype model. The prototype model
is based on work recently completed as part of a doctoral dissertation
at Iowa State University."é I have attempted to summarize and synthe-
size the dissertation findings in a series of statements that relate
changing regional economic structures to problems of regional develop-

ment and planning,



Economic structure and governmental organization

In both Iowa and Minnesota, comprehensive planning functions are
being localized in a single state agency =~- respectively, a State Office
of Planning and Programming and a State Planning Agency. 1In these two
states at least, a state agency is entrusted with a comprehensive plan-
ning responsibility, including organization of information and knowledge.

In Minnesota, a regional planning and development system is being
proposed "as a device for solving areawide problems, for improving inter-
governmental relations, for enhancing state capabilities to conduct
comprehensive statewide planning, and for carrying out policies aimed
at insuring a proper balance between urban and rural growth and devel-
opment." Formation of regional planning and development councils (RPDC's)
is being recommended, therefore, as a means of enhancing the coordina-
tion of state and local plans with those of the federal government.

The RPDC's would function as the recognized agencies authorized
to receive state and federal grants for planning and development pur-
poses from the following programs:

1. Section 403 of the Public Works and Economic Development Act
of 1965;

2. Section 701 of the Housing Act of 1954;

3. Ommibus Crime Control Act of 1968;

4, Specified future programs.

Of particular relevance to the implementation of regional research
efforts are the powers and duties of the RPDC's, including preparation
of regional development plans, review of local governmental plans and

applications, provide technical assistance to local governments, and



receive grants from State and federal governments, Overall coordina-
tion of the RPDC's would be achieved through the State Planning Agency.
Altogether, 10 RPDC's would be organized -- one for each of the 10 out-
state multi-county planning areas (fig. 2). Thus, each substate func-
tional economic area in the State would be organized as a decision-

making entity in the area of comprehensive development planning.

Regional change and interindustry relations

Regional development implies regional change, which is assessed
and projected in terms of the components of change -- population, market
demands, growth in outputs, employment, income and wealth (fig. 3).
Components of regional change can be identified further in the context
of an inter-industry transactions table and the inputs and outputs
relating to this table, The conceptual core of the table is the demand-
generating activity area, namely, exports, household consumption, state
and local government purchases, federal government purchases, and business
capital formation. The regional industrial structure is conditioned,
therefore, by the export and local demands and by the resources that
are available within the region to satisfy these demands.

For a majority of Minnesota regions, market outlets limit resource
use, Access considerations are critical in accounting for the inten-
gsity of resource use in each of the regions., Access, rather than
resources per se, can be viewed, therefore, as the limiting factor in
export and local market development,

Given the market-constraint orientation to output-producing poten-

tials of a region, the output-per-employee ratio assumes a critical
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importance in accounting for the level of regional employment. Output
per employee, in turn, is dependent upon the industry mix and related
capital stock, Capital stock influences, not only output: per employee,
but, also, the competitive position of local industries in export mar-
kets.,

The interindustry transactions table relates market demands to in-
come and revenues generated locally by the total industry output. Ana-
lytically, income payments and govermment revenues can be derived by
use of input-output relations in conjunction with estimates of market
demands, To derive future levels of income and revenues, however, cur-
rent household consumption levels must be obtained.

A demographic approach provides an alternative analytical basis
for deriving initial estimates of employment -- estimates that can be
corrected subsequently by the derived future levels of employment
required to produce the total output needed to meet current market
demands. A base-year population, for example, 1960, is specified first
and its death and birth expectations are translated into future popula-
tion forecasts for a wholly closed population system (except for biths
and deaths). Migration into and out of the region, however, invali-
dates the initial population forecasts.

Migration, both in and out, is extremely difficult to forecast
because of the difficulty of relating migration to appropriate causal
factors and because of the difficulty of forecasting the causal fac-
tors. Once migration is projected, however, a residual future popu-

lation can be derived. Labor force participation rates can be applied
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to specified age and sex groups to obtain a total available labor force.
An appropriate unemployment rate can be applied to the total labor force
to obtain a forecast of total available employment in the region. Both
labor force participation rates and the unemployment rate are affected
by factors outside the demographic model.

To improve the utility of the demographic model, a third analytical
scheme is introduced in the study of regional change, namely, a shift-
share model that involves a relatively high degree of data aggregation.l&
In the shift-share model, national projections provide a basis for de-
riving changes in commodity-producing employment associated with a
national-growth effect and an industry-mix effect. A regional-share
effect accounts for a final source of variation in commodity-producing
employment. Finally, the noncommodity-to-commodity producing ratio,
when applied to the derived commodity-producing employment, yields a
derived total employment that should be equivalent to the derived employ-
ment figure based on the input-output model. Discrepancies in the two
estimates or projections must be adjusted by means of changes in regional-
share effects,

The combined industry-mix and regional-share effects are near-equivalent
to net migration levels. Above-average growth in regional employment
is represented by a positive combined industry-mix-and-regional-share
effect, while above-average growth in population is represented by net
in-migration. Thus, the two concepts are comparable and being comparable
they can be used as linkages for achieving consistency between the demo-

graphic and economic models, An advantage of the threefold approach to
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achieving internal consistency among component parts of a larger analy-
tical scheme is the access provided to a maximum range of information
-~ not only to a wide range variety of data sources but also to a wide

variety of conceptual approaches.

Cause-and-effect relations

Component parts of a regional demographic~-economic system are
represented next by a series of mathematical relations organized recur-
sively to illustrate the cause-and-effect chains that are characteristic
of policy-oriénted models.lé/ In the recent Iowa study from which the
illustrated material is obtained, a series of 59 dependent variables,
and their explanatory variables, have been organized into subgroupings
under the categories cited earlier -~ final demand and interindustry
transactions, input-éutput relations, employment and population, income
payments, and governmental revenues and expenditures (table 1 and fig. 4),
Input-output relations are used to derive the first series of dependent
variables while the household consumption relations are used to derive
the intermediate series of dependent variables (see table 2). Computa-
tionally, the two series of relations account for the first half of
the stages in the cause-and-effect sequence, Only 42 of the 59 equa-
tions in the prescribed model are involved, however, in the estimation
of the first eight levels of the expanded computational sequence,

Derived income payments and governmental revenues are data inputs
for obtaining projected future outlays and outputs. The computational
procedure is futuristic in its outlook, therefore, and extends substan-

tially beyond the confines of a single interindustry transactions table.



15

*¢ °813 Ul popnIouUr 30N /T
°Q96T ‘BMOT ‘sowy ‘Axeaqi] L3TSIoATU 918IS BMOT “STISOY]L
‘a‘yd paystiqndun ‘jJuswdo]oAs( UeqiN-1BANY Ul SWOISAS SOOTAISS OI[qnd ‘UBT[IWOEW 'V Ssuelf :uo paseg /T

05 8%°‘sYy SonuoAal JUSWIIDA0S B2y

€€ 7€°6T7 8T 1€°0¢€ 43 STB103 93BG

9% LT v 1% wwOv  6¢ 44 €Y seaay
:sjusmied swWOOUT JBUOSIDJ

92 %T°€T Zz %I‘oz 81 91 A (1e007
‘1z 61 /2t ¢93e3s “°poJ) sIel0} 231G
/7995 /€SS 7S JTES (1e201) sesay
:59XEe] pue ABTINO JUSWUIDAODH

=[S 65°8¢ 3onpoad Box® SSOIH
4 1¢g uoTldunsuod pjoydsnoHd
:3onpoxd pue Kejino evaiy

LE 8¢t se2ay
ST %1 Al s1elol 23e31S
:uoijeindod pue Juswloydumy

9¢ sy
i1 6 8 01 sTel01 931§
jndjno paziieay

eS¢ jonpoad o2383S SS0IH
1e3t1deo ssoursng
JjuowuiIan08 [eaopad
juswuxsao3 jedo0] pue °231B1S
uot3dumsuoo ployssnof
$s1e303] puBwSp TBUL]

= N N O

61 1 €1 [4! 11 01 6 8 L 9 S ¥ € 4 I SSBTD JeUOTIIOUNY
uoT3enbe poryIoeds jo iIspio Jruoileindwo)

\ﬂuamwoa Butuue(d juswdolsasp 93B3lSqNsS-93BIS B Suorlenbe G JOo aopio [euorleindmod pue Sse[O [RUOIIOUNG °[ OIqElL



16

*suoTlB[o1 109JF9-pue-9snNE) °% *314d

VAL
g%
VAL

/\.\ 6%

VA

e <

61 71 €1 Al 11 01 6 8 L 9 S 4 3 z 1



17

o
o
o

1] X 1€
o X ot
0 X X 6¢

o X 8¢
XXO Lz

0 XXXX X X 9¢

S
S
o
©
e o
o x
o
o >
o
o
o
o ™
o
S
© M
<
4
<
<
o R - R SRR Y

X 0 X 01
0 X 6
0 X X XX 8
0 X L
0 9
0 <
0 V4
9] €
o 0 X 4
0o 1
ggggggggggvvvv.—vvvvv.vgggggggssgzz_C/vzzZZZZTL.I—TLT..ITL_LTL-I.TLrOg/—OJC.—.VSZT-
OO0 Sl SN oo oobioyua B W O ~1 O £ W N 0 \O QO ) G B (o N OO0 0o S OV B (o o
*poid| sosuadxy onudasdyg sjuomied swooul janding

Jndino pue sWOIUL AB1INO JUSULIDA0D | I0QE] uamuno_mvamﬁmv 1eurd

S9I1TATIIOR [9AS]-BOIV

aoquni
uoialenbd

S9T1TATIOE 19491-31B1S

*1opow Sutuueid juswdo]oadp UT 9ousnbss feuorjeIndwo) °g °1qel



17a

0 X X X

X X

P B

~ B

(GG, NN, R, BRI ol S
N O BN~ O Y

LN n
NP WNP O WY

w W W
o0~ O

LWWwWwwwbwwhd NN
Ui B~ W N O W0 oo~

N
O

NN NN DNDNRE
C._.—I/C.VZT.O,.OQV/_OJ

o
Ut W N

= - O CO
O

~Nonm P WwNn e

sosuadxy anuaasy| sjuswied swoout

hndanp

andino pue suwooujy

AB1IN0 JUSWHIAISA0D

1oqe]

nding

Spurwep TBUT I

S9TITATIOE 19A9T-BOIAV

SSTITATIOE TOAD]-

231838

Joqunpn
uo13enbd

penuIjuo) 7 °Iqel



18

The computational sequence does not incorporate, however, the shift~
share and demographic models described earlier. Another series of com-
puter programs must be written that would incorporate the additional
computational procedures implied by the demographic and shift-share
models,

Data inputs for development planning models are displayed in a
social accounting framework in an earlier Iowa study as a means of iden-
tifying critical functional linkages between production, consumption,
capital accumulation, and other institutional accounts (fig. 5). A reg-
ional social accounting matrix itself shows much more detail among both
primary input and final demand entries than is found in the conventional
input-output table, As demonstrated by Barnard, a social accounting
matrix is an extremely useful organizing device for comprehensive devel-
opment planning and programming at the state-level.lé/ The computational
sequences formulated by MacMillan and Mullendore, provide a means of
using state-level social accounting variables and relationships in sub-
state computational programs.

Only the conceptual and computational phases of information pro-
duction for development planning purposes have been discussed, By
implication, however, a process of regional development planning has
been identified, and the economic structure in which the process takes
place has been delineated,

Needed now is a framework for using the wide range of data in dev-
elopment planning and programming. Such a framework will be sought in

the concluding parts of this discussion. First, however, the data
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requirements for state-level resource management and planning are exam-
ined, again in the context of an economic and organizational framework

for regional development and growth,

Resource Management Model
Another class of decision-oriented economic models is illustrated
by a resource management model depicting the operation of a State Con-
servation Commission, 1In describing the resource management model, the
decision structure in the Conservation Commission is outlined and related
control procedures are reviewed, Finally, a simulation strategy and
evaluation procedures is prescribed on the basis of the results obtained

from the model.

Decision structure

User characteristics of the clientele of the state parks mangged
by the State Conservation Commission are described by Carruthers in his
17/ '
doctoral dissertation.” = Thus the first contribution of an extensive

study of user characteristics is the formulation and fitting of a series

of household level of use equations of the form,

o]
#

a+ b1 Y + b2 D + b3 D' + b4 Q + b5 Q! (1)
where

U = annual man years of park use by households in prescribed
distance zone and time period,

Y = all socio-economic variables,
D = mid-point of distance zone around park,
D' = distance to alternative park,

Q = quality index for park,
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Q' = quality index for alternative park,

A variety of socio-economic attributes are used, therefore, in fitting
a particular surrogate function for outdoor recreation demand.

Study of the administrative organization of the Conservation Com-
mission revealed further justification for the particular model speci-
fied, The Conservation Commission, which consists of seven members
appointed to six-year terms by the Governor, is charged with overall
policy and decision-making responsibility. An appointed Director is
responsible to the Commissioners and is in charge of the functional
operation of the agency. He supervises the six organizational units
of the agency, of which the Division of Lands and Waters and its Park
Section are of particular interest in this study.

Specifically, the Parks Section is responsible for the management
of approximately 30,000 acres of state land devoted to recreational
putposes and administered as 92 parks, recreation areas and preserves.
In total, the Parks staff consists of a Superintendent of State Parks,
an Assistant Superintendent, three District Park Supervisors, 39 Park
Offices, 21 permanent maintenance men, and 125 seasonal employees.

All funds used by the Division of Lands and Waters for maintenance,
operation and capital improvements are appropriated by the General
Assembly and supplemented by federal grant-in-aid programs. Since 1965,
the General Assumbly has funded the Division with $10.4 million and,
in addition, federal appropriations have been around $3.9 million
Capital improvement appropriations over the 1969-1973 study period are

expected to reach $15 million, supplemented by $2.5 million of federal
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funds, Over an eight-year period, therefore, more than $30 million
would be appropriated to the Division for capital improvements by the
General Assembly and federal agencies,

All of the capital improvement funds are allocated to three sub-
divisions, namely, Parks,'Water and Forestry. Analytically, three
classifications are used for the funds -- improving existing site,
developing new sites, and miscellaneous development (not included in
the analytical model), Roughly a third of the total capital improve-
ment funds are allocated to each of the three classes.

Outdoor recreation facilities under the jurisdiction of the Con-
servation Commission are classified into six categories, namely, state
parks, state recreation areas, state preserves, state forests, natural
lakes, and fish and game areas., (Altogether, 355 state-owned recreational
areas are reported, covering approximately 156 thousand acres.) Only the
parks and recreation areas are covered by the study, however, for which
a quality index was derived to serve as a guideline for differentiation
of sites,

The park quality index incorporates physical and aesthetic attri-

butes in the form,

Q=P+R+S+F, (2)

where,

quality index,

o
[}

La-]
fl

physical and aesthetic score,

=
H

recreation possibilitiles score,

w
]

park size score,

e
il

park facilities score.
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Investment decision criteria include attendance of the area, size
of the area, number and condition of the facilities in the area, man-
power necessary to operate the area, and demands by the public using
the area, While in the past many investment decisions were made poli-
tically (i.e., outside the decision structure of the Commission), new
sites are being acquired now with reference to population agglomerations
(i.e., demand factors).

Carruthers has prepared a flow diagram of a two-part model showing
the flow of information from one component to other components (fig. 6).
As indicated, households use level is influenced by the socio-economic
characteristics of the household, distance to and quality of park, and
distance to and quality of nearest alternative park.

The budgeting process in the Conservation Commission is exemplified
by the steps prescribed for determining maintenance and capital improve-
ment funds. Current stage appropriations are some function of previous
state appropriations for all capital improvement purposes, while federal
appropriations are a function of state appropriations., State park and
preserve appropriations for maintenance and overhead costs also are a
function of a time trend =-- that is, regression on previous years appro-
priations. Finally, concession revenue, number of campers, and mis-
cellaneous revenue are a function of level of park use, while the park
maintenance budget is a function of the state park and preserve appro-

priation for maintenance and overhead cost.

Control procedures

Repair and replacement requirements by type of facility and park

are equivalent to the product of the combined depreciation plus
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maintenance repair rate and total investment in the given type of fac-
ility. Finally, labor requirements per park are a function of level
of use and land area.

Determination of activity area (i.e., picnic and camp grounds,
beaches, boat landings, and trails) capital improvement requirements
involves a somewhat more complex sequence of decisions. Three evalua-
tions are made to determine if a park should receive capital improve-
ment funds, First, if a park has a recreation possibility score greater
than a prescribed level (i.e., 18 in Towa study), it must offer most of
the recreation possibilities listed and these activity areas must be well
developed; hence, there is little need for investment capital improve-
ment funds to further develop these areas, Second, if a park capacity
greatly exceeds its level of use, there is little need for further
expansion of the activity areas within the park. Third, thé park must
have some adaptability to development within the present boundaries.

If a park is eliminated in any one of the three stages, the current
year's activity area requirement for that park is set equal to zero.

A relative activity recreation possibilities score is used in
determining the activities receiving capital improvement funds. Capital
improvements are made to improve the activity score.

Procedures for determination of land acquisition and additional
facility requirements are less complex than those for estimating acti-
vity requirements., The decision rule in this stage forces internal
development of the park before land acquisition is allowed. (Specifi-
cally, the adaptability to further developments socre, AFDS, must be
less than two and the possibility of expansion score, POES, must be equal

to or greater than one).
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Additional facility requirements for a park are indicated by infor-
mation on total investment in facilities and the level of use of park,
which is the sum of levels of use by zone of residence for park clien-
tele), Facilities standards are computed, first, as a product of the
facilities standard per man day use and the total number of man days
use of a park, (Facilities considered are shelter, bath houses, latrines,
shower and toilet buildings, and parking lots,

Once the capital improvement requirements for each of the three
purposes -~ activity, land acquisition, and facilities -- are deter-
mined, the capital improvement budget is balanced. If the total parks
systems requirement is greater than the budgeted level, the park with
the lowest level of use is eliminated and the inequality is tested
again; this process is continued until the total requirements are equal
to or less than the budgeted level.

Finally, the feed-back loop in the decision model is completed by
consideration of investment policy effects. Of critical importance in
controlling investment policy effects is the scoring system, which,
though based upon the desirability index, was developed deductively.

Each of the indices -- quality, physical and aesthetic, recreation
possibility, size, and facilities -- is affected by maintenance expendi-
ture and facility investment roughly as follows:

1. Park facilities score is increased by facilities investment and
maintenance expenditure (and decreased by change in level of
use and maintenance requirements);

2, Each of the five activities scores are affected by capital im-

provement in investment in a given activity;
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3. A parks adaptability to further development score is negatively
related to capital improvement investment in activities and
positively related to change in land area due to land acquisi-
tion investment;

4, A parks possibility of expansion score is negatively related
to change in land area resulting from land acquisition.

By recomputation of the quality index, the model has completed one
full cycle. Thus the quality variables serve as links between the invest-
ment decision process and the level of use of the parks in the system,

In addition, two minor feedback loops are involved, namely, decisions
to invest in facilities and land and decisions to acquire land. Addition
of facilities, for example, leads to an increase in their requirements
levels for the next planning period., Also, capital improvement invest-

ment leads to increased maintenance requirements,

Simulation strategy

Implementation of the 58-parks management model was preceded by
review of internal data sources and acquisition of both secondary and
primary data for estimating the parameters and the input variables of
the model. A 1962 park visitors survey was used to estimate the level-
of-use coefficients, while time series data were used to project state
appropriations for all capital improvement purposes. The specified
general information was read into the computer model along with stan-
dard addition parameters ~- another form of general information,

A second form of data input for the computer simulation model is
park characteristics and inventory information. Each of the five qual-

ity scores was derived from eavluation of forms used in the development
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of park quality indices. Picnic and camp acreages, beach and boat
landing area dimensions, and miles of trail by park were taken from
Conservation Commission reports, while land and water acreage data

were obtained from the Commission's preliminary outdoor recreation plan.
Inventory data were obtained directly from the Parks Section of the
Conservation Commission.

Simulation runs derived from the model are essentially time series
.projections of selected variables by park and for all parks in the system,
In the first set of simulation runs, results were compiled on a park
basis and for the system of parks to serve as a base-line series. Gen-
erally, the results how a tendency for intermediate and high use parks
to become more crowded over time, For the system as a whole, intensity
of use increases while land acquisition declines, partly because of a

reduction in investment opportunities,

Evaluation and application

Besides projection, the model was developed to demonstrate impli-
cations of alternative policies and assumptions, Two sets of alterna-
tive policies were tested by the model, namely, improving park quality
and changing the institutionally specified earmarking for capital im-
provement funds to allow more intensive development of existing parks.

To simulate improvement in park quality, facility and activity
area standarcs in the model were increased by 20 percent over their
base-line values., Results show that parks of intermediate and high
use would be most affected by decision to increase standards, with the

increase in capability making possible a decrease in intensity of use.
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Accordingly, maintenance expenditures, activities investment and land
acquisition would be greater under the alternate conditions. Also demon-
strated is the greater emphasis on activity investment because of the in-
crease activity standards,

Changing institutionally specified fractions of total funds for
capital improvement was accomplished quantitatively in four steps,
namely, raising the increment of facilities investment from 2 to 3 fac-
ilities each year, raising the facilities score constraint (from 2.5 to
3.0), increasing the distribution of total capital improvement funds
(from 32 to 35 percent), and bounding the number of households parti-
cipating from in a given zone and park by specifying the intensity of
use was greater than 0.8 the participation level would remain comnstant.
Thus, the first two changes represent alterations of decision rules,
while the last change corresponds to a legislative decision to appro-
priate more funds to existing parks at the expense of land acquisition
and new parks development.

Simulation runs for the second alternative differed markedly from
the base-line series. Additional activity investment increased capacity,
but the capacity increased failed to keep pace with the increasing inten-
sity of use. A relatively heavy additional investment in facilities
stimulates most of the increased use. However, the increased intensity
of use is confined to the large parks. Small parks would be affected
very little by the proposed policy change.

What are the implications of the base-line series and the alterna-
tive policy proposals for the management of a state park system? First,

the results for low-use parks generally support the present proposal
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to remove many of these parks from the state park system, giving manage-
ment responsibilities to local agencies, Base-year participation in
these parks is low and capital constraints on investment and facilities
also are low, which results in low use and low land acquisition require-
ments. Because expenditure requirements are low for these parks, local
agencies would be able to afford to assume responsibility for them.

Second, the results show that investment opportunities in the state
park system will decline over time -- a conclusion that is partly based,
however, on the nature of the model, which is a closed system. New
parks must enter the system to relax the supply constraint,

Third, the alternative simulation runs imply a need for better
balance between activities and facilities investment. Additional use
of parks, stimulated by improvement of activity areas, reduces availa-
bility of facilities, especially when facilities investment fails to
keep pace with increased use, Implied, therefore, is a need to consi-
der activity and facility standards as interrelated and interdependent,

with investment in both activities and facilities being made simultaneously.

PART II: INFORMATION FLOWS
The second part of the discussion deals primarily with the imple-
mentation of an integrated regional information system that relates
information needs of decision makers and citizens to the information-
producing capabilities of the regional analyst. What is sought is a
strengthening of the processes of research-policy interaction and the
feedback mechanisms for keeping researchers and decision makers informed

of each others capabilities and constraints, Accordingly, the discussion
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in Part II is covered under three headings, namely, decision centers
and information flows, information systems, and the relation of informa-

tion to research and policy.

Decision Centers and Information Flows

To establish the spatial-organizational setting for the prepara-
tion and implementation of an integrated regional information system,
T will refer to the State of Minnesota and the regionalization of the
State into 1l planning regions, each focusing upon a regional center
(see fig. 1). Each regional center is essentially a communication cen-
ter, a place for organizing information about the region and its rela-
tionships with other regions and with the Twin Cities metropolitan com-

plex.

Decision centers

Of primary importance in understanding the spatial-organization of
regional systems, is the role and status of the so-called regional cen-
ter within a system of regional centers,

I prefer, however, to re-label the regional center a '"'mini-center"
so that I can view it within a hierarchy of centers, starting with a
"mega-center", namely, the Twin Cities, and including several '"metro-
centers'" such as Duluth-Superior, Fargo-Moorhead, and Sioux Falls, as
well as a larger number of '"mini-centers", In addition, I wish to recog-
nize an even larger number of smaller centers, typically of less than
10,000 population, namely, the local service centers surrounding a mini-

center.,
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Surrounding each center is its relevant area of influence. A mega-
region, for example, surrounds the mega-center, which, in the case of
the Twin Cities, extends from Michigan's Upper Peninsula to eastern
Montana. Surrounding the metro-center is a metro-region extending
roughly 100 miles outward and including within its influence area a
surrounding ring of mini-centers. Finally, surrounding each mini-center
is a mini-region, of which their are roughly 40 in the mega-region of
which the Twin Cities is the regional capital.

Essentially, all public and private control centers are located
in the specified regional centers. Very few control centers are found
outside these centers, with the exception of the functions residing
entirely outside the mega-region, A hierarchic regional structure
emerges, therefore, to facilitate implementation of centralized control
of critical management and policy-making functions in both the public
and private sectors. Obviously, residents and local business interests
in the mini-regions resent the controls asserted by the metro- and mega-
centers and the institutions in these centers (although it may be recog-
nized or asserted that the alternmative to control is chaos). An
emerging need, therefore, is a new set of institutions that will faci-
litate citizen participation in the decision making that affects his
welfare and about which he has strong feelings that preferably are
channeled into constructive action. 1In éhort, institutions must emerge
for relating the large and the small regions, and the residents of

these regions, to one another,
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Information f£lows

Viewing each of the regional and subregional centers as communica-
tion centfals implies existence of a communication network that links‘
all centers into a regional system with differentiation occurring among
centers, For example, principal control functions may locate in the
mega~-center, but other control functions may decentralize to metro-
centers and mini-centers., Communication linkages may occur both verti-
cally and horizontally, with organizations located in mini-centers
communicating with each other as well as with organizations or offices
in metro-~centers and mega-centers., Mode of communication also may be
differentiated by size and role of center, for example, local service
centers may support much less face~to-face interaction than metro-
centers, Rather, local service centers may be linked to mini-centers
and larger centers by two-way communication networks,

Consider the probable content of the information flows between
centers of varying size, for example, between federal and state offices
or federal and municipal offices. Because state governments are con-
cerned with problems of economic growth, much of the federal-state
interaction focuses on the implementation of programs and policies for
sharing in the benefits of national economic growth, Federal programs
dealing with state economic growth cover a wide range of activities,
including programs resulting in a redistribution of income among regions
as well as improvement in the quality of the environment of both urban
and rural areas. Recently, however, state governments have engaged in-

creasingly in the implementation of federal and state programs for
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facilitating industrial plant expansion and other means of increasing
a state's tax base. Sub-state governments, on the other hand, have
become more and more concerned with problems of environmental manage-
ment, particularly of urban enviromments,

Different levels of regional centers can be grouped together in
terms of their problem orientations, for example, a mega-center may
become increasingly concerned with issues of income redistribution
(e.g., the relative position of peripheral regions vis-a-vis core re-
gions), improverishment of social services, and lack of opportunity
for residents of peripheral areas., On the other hand, the metro-center
and the metro-center functions of the mega-center are likely to become
more and more oriented to problems associated with economic growth.
Economic growth can be achieved through public intervention, but only
at the metro- center scale and within the metro-region setting. Prob-
lems of envirommental quality thus become the paramount concerns of the
mini-center because these problems are the ones over which local insti-
tutions and municipalities may have the greatest control and influence.
Potentials for achieving income redistribution and economic growth at
the mini-center or mini-region level are small, indeed, as compared with
the potentials for achieving both objectives at the mega-center level
or even at the metro-center level, The primary concerns of local commu-
nities of the future, therefore, are likely to focus on the quality of
life and the quality of environment in the community and in the mini-

region of which the community is a part.
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Information systems

An integrated information system, according to computer systems
planners, must have integration in at least computer hardware, software
systems, functional compatibility, planning, training programs, and
services. An integrated regional system would have hardware systems
with compatibility for the processors located in each of the mini-centers
as well as in a metro-center or mega-center. Software compatibility
implies that the library programs of the central processors would not
be revised with the inclusion of remote terminal or individual computer
access. Functional capability would include interactive capability in
which one can accomodate on-~line activities on a '"real time basis", a
time~-sharing capability in which multi-programming services are provided
concurrently to many users. Integration of planning activities implies
interchangeability of many informational sources, such as program
libraries and data files, but without complete standardization of prog-
ramming or of languages. Further, a coordinated training program would
be essential in facilitating use of the information system within the
educational structure, Finally, integration with respect to services
implies that a remote service centers could utilize the resources of
more than one regional center, including resources of regional centers

outside of their region,

Hardware configuration

Envisioned for the State of Minnesota is a centralized CDC 6600
system that would be the nucleus for the initiation of a state-wide
development program involving (1) a communications terminal and medium-
speed processor serving cnly the remote stations, (2) a communications

interface that connects a medium speed processor to the communications
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line and which transmits information to and from the user terminals,
(3) a series of user terminals with batch processing capabilities
(including a 300 card per minute input, a 300 line per minute printer,
a console and a visual display), and (4) a series of remote teletype
terminals, Thus each of the mini-centers of the State of Minnesota,
which also are sites for a decentralized system of higher education,
would be linked to the University of Minmesota CDC 6600 by CDC 200

User Terminals having at least teletype communication capabilities with

the central,

Data files and retrieval programs

The Minnesota Analysis and Planning System (MAPS) provides an
organized software capability for relating the regional computer model
input requirements to the computer hardware and related programming
capabilities. Dr. John Hoyt, who is director of the MAPS project, is
implementing the software component of the integrated regional informa-
tion systems bf providing a massive, computer-based storage of socio-
economic data for each of Minnesota's 87 counties and 11 mini-regions.
As stated by Hoyt, "It will provide to local and state government --
and to the state institutions of higher education -- a common data base
for policy planning, research, and program administration. The opera-
tional system will eventually be remotely accessible, by a telephone
line linkage at regional research and service centers located about the
state and will include programs that will enable the user not only to
recall specific data but also to analyze it in relationship to other
information in the basic data file and to other user data uniquely

relevant to the area or problem under consideration'.
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The development of MAPS is being supported by the Computer Systems
Division of the Economic Development Administration in Washington, D.C.
as a prototype for the development and implementation of similar systems
in all other states. A generalized storage and retrieval system (QWICK
QWERY) has been installed on the University's CDC 6600 computer at the
University Computer Center. An initial data file of 1375 statistical
attributes for each of the counties of Minnesota, North and South Dakota,
Montana, Wisconsin, and Michigan is available and an additional county
attribute list totaling about 5,000 additional items for each county will

be added during the final six months of 1969,

Economic models and information needs

We have looked at a variety of economic models for generating data
believed to be useful in regional development planning. We also have
referred to software capabilities and hardware configurations for
systematically implementing the economic models in a computational
sense, We have not discussed, however, a regional development planning
model that shows how a region can move from its present state to a pre-
ferred future state, Admittedly, we have failed thus far to relate
expertise to participation at the regional scale.

By facing up to failure in relating analysis to policy, we turn to
the choice of appropriate economic models and computational strategies.
As a first try in sorting out problem areas and economic models, I sug-
gest two categories of concern, namely, economic growth and quality
environment. Problems of economic growth are handled at the state-level
in cooperation with federal agencies, while problems of quality environ-

ment are handled at the mini-region level with state and local governments
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being involved in the resolution of these problems. Thus, two specific
decision centers are identified -- one at the state level and one at
the sub-state level; in so doing we have identified the kinds of infor-
mation that we are asked to generate,

Note that the information orientation for the prescribed model
building is administrative as well as hierarchical, Note, also, the
information needs of citizens and of those who are influential in
establishing social goals and the directions in which a state or region
moves on specific policies and programs. Together, the observations sup-
?ort a two-fold involvement of university researchers in the formula-
tion, implementation and extension of their economic models and concepts
dealing with problems of growth and development and of environmental

quality.

Information, Research and Policy
I will conclude the discussion of integrated regional information
systems with a description of some regional studies underway at the
University of Minnesota and a statement on the role of information in
relating research to policy. Again, the dicotomy between economic
growth and quality environment mentioned earlier provides a cue in
organizing the concluding comments in terms of the density of human

settlement.

Densely-populated areas

The core region of the Upper Midwest is a seven-county mini-region

that now supports nearly two million people. Consider that one-half
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of the State of Minnesota is concentrated in the seven-county area and
that much of the remaining population is located in the mini-centers
and the more densely populated mini-regions along the western extremity
of the American Manufacturing Belt: Clearly, the State of Minnesota,
in terms of human settlement, is a land of contrasts. Consider also
that the portion of the State's population residing in the seven-county
core region is increasing rapidly: Would you conclude, however, that
the settlement contrasts favor overwhelmingly the high-density pattern?

Note, first, that out-state residents have moved to the Twin Cities
area in search of social services and job opportunities. For most rural
areas, only the Twin Cities performs the vital upgrading function sought
by the young people of today., Young people migrate from rural areas to
the core area partly because they are '"pushed" by the lack of .educational
and job opportunities locally. They are "pulled" to the core area by
superior opportunities, which thus contributes to the one~way flow from
sparsely-populated to densely-populated areas.

Not one urban center in Minnesota presently equals the Twin Cities
in the range of choice for its residents, with the possible exception
of Duluth-Superior and Rochester, But Duluth lacks job opportunities
and Rochester lacks variety, thus leaving the Twin Cities as the princi-
pal magnet for drawing the mobile foot-loose segment of the State's
population, Both Duluth and Rochester, however, approach the minimal
level of population and income essential for a viable urban center that
offers a variety of location advantages for both businesses and resi-

dents. Within a decade, moreover, a half-dozen urban places in Minnesota
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will approach the minimal levels of population associated with a self-
sustaining economic base and related residential and business functionms.
Each of the presently growing places in Minnesota is a satellite
city -- a mini-center within 100 miles or so of the Twin Cities. A con-
certed effort towards population and industrial decentralization from
the core region to the mini-regions focusing on the satellite cities of
the Twin Cities could swing the balance from excessive metropolitan
concentration to vigorous economic growth in outstate regions, Needed,
however, are coordinated and imaginative efforts on the part of state
and federal agencies working together to encourage a more rapid flow
of private investment funds from present sources of excess supply to
the satellite mini-regions and their major urban centers. Information
pertaining to the nature and magnitude of economic inducements to achieve
industrial and population decentralization is needed, also, along with
an appreciation of the role of the urban-regional infrastracture in

facilitating a shift in private locational patterns.

Sparsely-populated areas

T will focus suggestions concerning policy-oriented regional
research on sparsely-populated areas partly because of my current
research in West Central Minnesota. As a joint effort of the Depart-
ment of Agricultural Economics and the Center for Urban and Regiomal
Affairs; local leaders in a l4-county West Central Minmnesota pilot area
and interested parties in state government and the University, a series

of field studies are being planned.
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Arrangements are being made to undertake field work within the area
and to relate these studies to the information needs facing the Regional
Development and Planning Council for the l4-county region, of which the
study seven-county area is a part. The field studies would provide
information inputs for a series of workshops to be held in the study
area later in the Fall, Invaddition, a graduate level course in Regional
Development Systems is scheduled for the Winter Quarter as a third-stage
activity in the coordinated research-education-planning effort,

Research topics now being discussed include the following:

1. Regional systems;

2. Quality of life;

3, Settlement alternatives;

4, TFocal areas and investment opportunity;

5. Public services and labor mobility;

6. Urban-regional interdependence;

7. Rural-urban amenities;

8. Waste disposal;

9. Transportation and open space;

10, Alternative development programs;
11, Development project proposals;
12, Information and communication systems,

The 12 study topics are re-grouped under four major headings, of
which two pertain to the make-up of the study area while another two
pertain to relationships between the study area and the rest of the

State. Topics 4 to 6 and 7 to 9 pertain to "economic growth'" and
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"quality enviromment', respectively, and focus, therefore, upon local
problems and state-local relationships. Topics 1 to 3 and 10 to 12
deal with "regionalism and human welfare" and "regional development
approaches," respectively; hence, both state-local and state-federal
programs and the broader regional setting for "economic growth' and
"quality enviromment" are being considered,

Relationships among topics in the West Central Minnesota studies
are illustrated in fig. 7. The first group of topics -- '"regional
systems', ''quality of life', and "settlement alternatives' -- provides
the setting for the discussions of "economic growth" and ''quality envir-
onment' in the area. The social contribution of the area's resource
base, which is responsive to both market and technological forces, is
represented,‘firsf, in rising levels of human resource productivity,
i.e, output per worker, which, in turn, supports increasing levels of
per capita income. Income is one measure of social welfare; other mea-
-Sﬁres include components of a quality enviromment, of which two are
identified, namely, a wide range of choice and widespread citizen involve-
ment in area social, economic and political affairs. Both '"economic
growth" and a '"quality environment' are important considerations in
assessing the "quality of life", which is measured in terms of the
components of social welfare identified by President Eisenhower's Com-
mission on National Goals and used by Dr. John Wilson in the study that
ranked Minnesota No. 2 in "quality of life".

While the Economic Base Studies are c¢onfined to an economically
declining area, the larger research effort is concerned, also, with

economic and environmental forces affecting the quality of life in an
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economically viable area. The two types of areas are inter-related
through the migration process.

Historically, inter area migration in Minnesota has been dominated
by the Twin Cities area., Future migration patterns may shift, however,
as a result of new settlement trends, of which two are cited -- metro-
politan concentration and focused decentralization., Metropolitan
concentration implies continuation of historic trends in the concen-
tration of Minnesota's total population in the Twin Cities Metropolitan
Area, Focused decentralization implies dispersion of population and
industry to regional centers throughout the State.

Alternative regional development approaches for West Central Minne-
sota are being formulated and assessed in terms of the data and concepts
presented earlier. Area information and communication systems are
envisioned that will facilitate the development and planning processes
in West Central Minnesota by improving area access to information and
expertise,

Additional work on the Economic Base Studies is being proposed
currently under topics 4, 5, 6, and 7. With the additional funding a
research team would be organized for a short period of intensive study
of the economy of the l4-county pilot area, particularly the seven
transitional counties and their economic linkages with the seven core
counties, Economic growth topics would be emphasized because of high
unemployment and migration rates and low per capita income levels in
the area, Rural-urban amenities would be assessed, also, because of
the importance of amenities, or the lack of them, in accounting for

high rates of rural-to-urban migration.
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Within the context of area economic growth and environmental quality,
local data would be assembled, and analyzed by the research team for
use in a series of area workshops scheduled in the late fall months.
The workshops would focus on development approaches, with particular
attention being given to area inventories, area priorities and area
development potentials, Because of the planning and development con-
tent of the research and workshops, both activities would be related
to the functions and role of the proposed Regional Development and
Planning Council for the Planning Region that will be organized from
the l4-county pilot area. Thus, the Regional Council concept would pro-
vide the central rationale in the organization of the research and work-

shops.
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