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on;since before the beginning of the Twentieth Century by the U. S. Depart-,
(‘ A ~

] ment of Agriculture (USDA) and the Land Grant Universities.. This program ) .

N ,
is presently administered federally by the USDA's Cooperative State Research T
Service and in each of the states by an Agricultural Experiment Station. ’
When\the nature of a research problem justifies the need these state-based

-~

Experdiment Stations are egmowered to JointIy sponsor a&‘investigatory effort. i
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In 19Q9 and 1970, among a small group of agric&ltural egonomists

Y ' r

and rural® Socioiogists located at ten qf the Land Grant Universities in the

northeastern‘Uniﬁed States there emerged a consensus concern%ﬁg a current

and serious public problem,//lt seemea that the quality and' quantity of, Y
hpman services for persons residing 1n nonmetropolitan areas”of he North—

- D

east were»inadequate' anX lance that might have existedain the past,
- gk

between providerstfnd consumers of ‘these services, had been destroyed by

. - <

'-ubiquitous‘and rapid ch&nges sweeping Americanqsociety-in the 1950's and

~ors . .. . E Nt

1960's. % = e « s -
: . . ¥, I <o -0
) This small group of\researchers building on their consensus about -
$ <. -
f
the seri sness of the rural communify ser&ices problem, further agreed
K E
that a, better understanding was n/eded of the dynamic relationships

{
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r < ~

o
L t .
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influencing~ﬁhe availability and use of co

7.,

ity services. Their concerns

fd)

were transformed intd’a formal tesearch

oposal which Wwas funded in April
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objectives focused on the economic, po@%fical and social assessment of o
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public P 1icy alternatives for correcting imbalances im the mix of human
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- Vi Initial debiberatidﬁs of the research planning group, “thd NE-77 Technical

4
Committee, XSent£>ied four service areas on'which theif/efforts would be

i
concentrated,\namely, education, health housing, and weIfare and social

$
. . services. gsequent changes in*staff and research commit&ents of the, ..
p: :

]
. > heY

: ! participating EXperiment Stations necessitated deletion of analysis in the

e . '\

I3 <

. area of welfare and social services. ' e . ‘

E ‘ . From the earliest planning conversations, social scientists

expressed concern not only for pdividual services but also for communfty
! . . | '
- servi) e~mix analysis: Although ew empirical investigations have been

[y ‘ ¥

orted on this topic, the conceptualization and measurement ‘of the com-

ep

j/<* bination of serv1ces available for residents of any community assumed a ) ,
. " high priority in -the project's work plans. . > ‘<i\
) ) V\- / z\
- *
. c. . - A goal that has proven most elusive for the project: particifants \\T?f\

<;js the explication of an integrated conceptual framework. The utility of

i
. )

R ‘such a framework_is obvious afid unquestioned the task of- creating it, hoy- : " "7
. | . N
\5&\ ¢ -ever, has not been withod//it frustrations. Individual subcommittees of ’

v : ;w Ean . ‘,‘"\ -y ey ~ " -
- 1§«w:the Technical Committee have~at£5§gle§ with concepts -and" hypotbeses. o / .
2 f«‘( & -
"Sﬁw g.. \ Q?‘ "o
;ﬁ‘«-_r’ﬁhqindividual researchers prepared. lengthy working papexs for a national work
E . s shop on community services research methodo the’ Technical Committee .
c-;; i ’ R § ¢ - . N/r
EQA oo has debatedﬁpros and cons of alternative paradigms, nd, the committee'
Wlm ) ,": ' i % i, ..,.\ 2
: o chair attempted.' further elaborate these schemes‘in an extensive .
,v“. L] N ’ ‘ i -
. j I O -
. 7 --per ALl these efforts have contributed ‘to- an 7o
e : K . ° o .
b ,evolving. eseafichystructure. But . the, seriousness of ‘the community ser- -
A,.w Brh ¥ LY ,. . -
,sa . L4

e /~ B\
O S vices issue sugges‘

H i s

-hat some means should be -sought to speed up,the

r 1 : . ;
; o . -
IS o
. N .
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s, ’ Chosen from-among sevexal alternatiVes to acComplish thi\ goal o

3w al .
’ - A

. "~ more rapid progress was. a seminar on systems analysis. Affer af’ extended ' . %
search for specialists in this suozect, Drs. David Hardincand VYerl Franz o \

\ . . v § ~ . » 4 ‘-‘( .
. from Loyola University of Chicago were eng&ged to actmas seminar leaders. -t
) L . . . .

v - During a preseminar'orientation,hthey were ptovided with‘wri?ten documenta- o

. . -3
« . tiod of\t e, Technical Cornmittee s efforts to arrive at. an adequate congep-
0 . ) .
) " tual framework. They were a se’given an up-to- date report on _the partici-
e ) pating researchers work- in-progress as well as the expressed needs of -

K ’ . 3 .

, these 1ndiv1duals ‘related to systems analySis. "Funding for the seminar

“ -
. PN &
.

*.} was provided throdgh the several participating Experiment Stations. 1In

v t .

;. " attendance were\social scientists from-Connecticut, Maine,»Maryland,

. Massachusetts, New Hampshire, New Jersey, New York Pennsylvania, Vermont, R

N // West Virginia and the U. S« Departmentnof Agriculture. . -

se - ! s " . - R
’ In addition to a series of'short lectures*by thé/seminar leaders, -
/ *

I/ ) ' . -
/ the-participants became involved in Jively discussions.. Copcepts and re-
}/ ' lationships were questioned,,applied and eva1uated Examples were sought .
3 N ~ \ - \

<. 2% if order'to bring the ideas into the working frameworks of the researchers.

.“‘ ‘ \ ’ Sy , 4"
- We have attempted in the editing of the seminar transcript\to retain this’ ’ L
- . richness of-definition, discpssiontand debate. Rathef/than collect all . '
. PR o . ‘ ) - ) N -

1ectures and debate on each‘subject into separate sections, we favgred a :

- DR .
a\ i .. N ~ N .,
. e

\‘-\\c:ronological approach by which the ideas are presented as they emerged . - -
. over<the~day:long e:perience. Attention to the above obJpctive through~ ' :f "4:;
: . - this approach‘reshlted in occasional discontinuities whie in the,seminar TR -;
—= N shifted abruptly from one topic to-a other due to afparticipaht s question or ,
P ) i at the’ leader s direction.~ Topical eadings and marginalxnotes were added il
< | -as a,“ .ns of helping the reader to oveﬁcome these chznges in either j,,N\““‘ :* j)
?(;j\:wtr . lectuxe’orudisci=- on topie. T 2‘T\‘ ?ﬂ i ; ; . \\\;\ o f/ e ‘} Imiji/
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; RS The, experienée captured\in this publicatidh was oné of inQuiry ,
o, T "~ - 4 - . L

’

o %\ Further, neither the participants nor the seminat 1eaders were interested

L > L
-

. \ .
i (\ in this effor{ as an intellectual exerciSe or a prestige building academic .
. t‘ N i - P . C vae , - v . *
S \\ debate. Thus, the questions reflected a quest for understanding and the
. 0 debate was indicative of the group ] continuihg search for"a working frame-"
N
| P J ~

B \ work within which their work ‘might be organized For those wha were pre-
BN [ K g N . <A

¢ a sent, the text will serve@to refresh memorie and provide a basis for

- ~
ot

~

ot have the opportunity-

[
-
,
A s
i
R

e%ontinuationiof their search. | For others, who

- .

. construct a dore adequate ‘research base.‘ Hopefully, out of these efforts

[N . &
- will emerge a better understanding ofathe dynamic relationships influencing
. - | - SR | -
1 \ B 5
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Before we begin, I think that it would beell:
1if we had some uriderstanding of what we are not going
to do ad/well as whiat we are going to try to do. My
backgrodnd, is in organizational theory or organiza-
.tional behavior. I will not attempt, However,.to
give you a.mihi-course im organizational theory nor °
a review of the literature of organizational behavior,
Bureaucracies,etc. «The concqpt of the workshop-is a
systems approach " Therefore we will attempt to do
the systems ap roach Tlme will not allow us to g go

i

’forthi e W1ll touchcnn some such techniques, however,
.as _tbeéy migl; ‘be useful to you in different aspects,
5yf ,régearch. LFinally, we cannot solve your -
1c “research problems: We can only hope to’pro-

f € some insights into how you mlght-go about’

sol ng your own problems or eliminating "them. Some

problems are not problems when you look at them from
~—d different perspettive. - .

, N .

T FURPOSNRKSHOP : \

/// What we will do therefore is 1) explaln what is
. meant by the systems approach; 2) develop, some impli-
cations of the systems mode1 assumptions; 3) examine
hoew these asSumptlons—relate to your study @nd )
#ch;and’ 4) illustrate how you might describe
"the/system(s) you are t;}k%hg about.in your research
and how you might app;9 ch some of the ptob%éms you

‘emgounter in those. sy tems. . T
t, L
- SELECTING THE QUES/']:IC/)NS . /

<

v, Albert/E{ﬁstein was get ing qn in years when he
". began searching for the-nature of electricity. He '
\ was often Zeard to -say, fl/gfsh-l_knewuwhit questions;/
I should/be ‘asking myself." That is probably a good4 /'
om which to begin our discussion today. We v
o be able to formulate the important questions
or tHe "plague quéstfpns as,‘they might be called.
questions are plaguing your research, stoppiﬁg
ypu from getting where you want to go? .Jot dowm p
:gome of .those questions. Then,as we go through th ]
discussion of the systems approach,you might £i;2/9
some ideas that will relate to your problems, ke
,a note of those ideas or list new questions At
the end of the discussion we would like to /come .
ack to your original questions and show you how
you m ht\solve or eliminate ‘some of your problems.

T
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\Reduclng the~
_Problem SLZQ

3

Several questioﬁs that I have already noticed -
emerging from your research.are: Should your system
be efficient or should i be- effective? Who is to
determine what is_effectiveness or effifiency? What
is the system? . What *is a rural commynity services ° 3
system? What is adequacy? When is a service system
adequaté and who 4s to determine this?’ How do you'
gasher data about the systems under research” How do
you integrate/the  findings from one aréa like hou$ing /
with anothef area like education or medical services?

e

RESEARCH MODELS | ™ ° ’
/ Perhaps the first thing we need to know is what
my meaning of a model? A model is not what one
actually sees or observes. In fact we expeét some t
divergence “from reality in most models that we build.
_Nevertheless, even though we have inexact models we, find
that to deal with phenomena we have to, make use of

\ models. ey.are necessary ané essential part of the

| process. There are a multitude of types and kinds of
"models that we might use. For the purposes of this
workshop we will confine .our diScussion to research
models. s \ > N »

& : ¢ /
a

\\..a N

(Y09 will not ce
the only strategy
tl ) model.) Research.
els can-be dichotomized into two major areag, non-
sytémic models.and systemic modelds: ~ .
. ° ' i - - # .
AV =NON§YSTENIC:MDUELS R
° Generally, 'in a nonsystemic model the researcher
focuses on a particular rélationship and seeks to prove
its generality or, measure of magnitude. By isolatihg

,* one particular relationship the researcher hopes to
_r1solate the variable that he is investigating from its

environment In this way he hope to increase his --

: underskanding of* the real essense of the variable. 5.
This;model is the same model used in & research ldabora-
toky. Control your conditions. Look at.the variables.,
Observe what happens. S

& ' S e
- Essentiallyy, the reason that Eﬁis strategy has
been. followed is fotr. the 'express purpose of iéiting

- the problem down to size. %%nvestigations of this
type have ‘beén carried out Wwith a variety of metho-

ologies which range from.artificial behaq~oral

B
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experiments with 1ive subjects “to laboratory studies

. where the effect of changes through time of one vari-

: able on another is notfd. When "so0lid" findings.are
achieved we have one m e relationship that we add to
our knowledge. Unfortuna y, the implications of the
one bit of knodledge as’ to how it relates'to $he latger
systen is generally unknown. e

 The nonsystemic approach does not define what )

relationships are worthy of investigating. This iS/
left up to the researcheg s. intuition. In-the non--
:gystemic aPproach 'the role of, other -variables’ is
normally omitted in any of ‘the findings. Since tH
are omitted, many findings are highly condition

* "If you live on Elm Street in a green hou
red roof this will hold true..
gystem is left out of the regef}ch the implications ..
of, the [findings are 1eft°to intuitipn. It is"due .
to the presence of these shortcomings that has
caused a number bf people™ in varibus.disciplines to '
turn to the systemic approach. AN

T SYSTEMIC MODELS
The systemic model in omparison\to the .non~- \
_systemic approach focuses on the’total\system rather )
‘than on tire individual componeﬁts. (Let\me -pGint
‘but here, that ‘the termb "gystem" and nization"
sometimes are used inter hangeably. An‘biza ization-
is a system. ‘A systemis. an organization.)’, The
system is -assumed .t0 be not .mefely a totality of
unites, eaczfgo erned_ by laws of causality operating
asgume’ "in:a systems approach that the .
of relapionships among'these units is what
are going to beflboking at. The emphasis is on p
- the org@nized Complexity ‘and this is the essentdal
concept .of the systems théqretic view.

P ®

e
Another impo rtant assumption in the systemic
model 1is ‘that w “assume that she activities off ahy,

; part of the gystem has’some éffect op the activity
~ of most of the other" part%. Thus,- 1f we are going
to evaluate any decisions or action,in a-system we

need to 1dentify all significant interactiens and. -
» evaluate their combined impact on th apbégriiance -
¢+ of the, system 28 8 Wholg =" . ‘3

N' \

¥

A third point to rememb%I is that rstanding‘: o




. A - 4 <,
. ] } main goal of systemic ahalysis.' : mple; an - J
- S auto}nobile i5 not operasing cq In a non- -
\ N ~ gystemic approach you migh {logk for\one component,

-~

' Percedive System as

malfunctionin 8 stem"?ou, nee to look at the
a Whole 8.5 i

functioning of the gystem as a‘whole." -

-

<

, .
: qggroach S

- 18 used orient our whol hinki dess, It 7

is incorr\‘t~ﬁo_vie “systems apprtach 8 merely i
*» " a get of techniques £6r ng problems. It is,
N ingtead, an outlo which-many of\ us are-
- unfamiliar. Odr gpoken ‘language discoyrages think-

ing systemically\ The written woxrd alsp is basically
A , . a linear form and- t describe a system in linear’
’ oy terminology is Very difficult. Probably the Oriental .
: mind is most tuned td thigking systens, to think- )

™~
L D Al
\

, Now that we have some idea of what the ystems'

What is a.system?

. . T Lo ’, Comment: Input and butput. e - . .
DI * " ," Comment: Network of|interaction. .
S i S - - Comment? ‘Collection|of black boxes - inte efdt:.ed. A

. * Lo ‘L.",,‘.\”,'/ PR - Comment: - Interdeperident interactions. SRR
( ST e ;‘x .Comment ¢, .. Interactions go\{‘erned by normg o standan’ds '
'ty ' o w not jubt'r ndom interaction t %ith some
. s . .-+ .~ regularity.,
R A, L, Comment: (Interactions between, positions. , ,
A . s . T ~".Hardin: How do you define‘the systiain your . .
‘o e n° R ‘rural community services'area stydy? g P
’ : What do yoy want to{nclude in ydur system?.\:‘
. Ceee ) [ _ Obviously,J ou are goilng to be \talking -

L .. A system is’'a’distribution of memberg in'a d\imensional
X T AN Ty .. _dodain. A system is, roughly speaking, a pundle of
<~ . I reiationships. A system is an organized or complex
. 4o whole. A system is a configuration of components .
-7 o interconnec.ted for -purposes according to a plan. 3 .
; TR Basically, this is-how "system' is defined in the .- .~ 1
s « \ ) .“ - 1iter§ture, It is not very useful however, because’ "

.

°'S} - . . '

-
e
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e
0l need to go into the heore ical construct of the
. . _ systems- approaclt and then ng the discussion from °
. _ . - the theoretical back to\the ctical with more . A
. > : * clarity.’ We will know what assymptions we are f. : !‘
\ - making about systems and’thus, what can be conside;ed v 2
‘, - , ~ a- gystem and what cgnriot\be considered a system. SR

\

Example: Universe - . - Let us take the universe\as. ‘The 5
L R as Sysitem. *  -universe, we are going to assumgy wp of . L
sy T matter and energy. Matter ig ‘ba; ca11y potegtial X T
) £ Y ~energy in a resys\tate. "We believe in “the law of’ ’
o T e conservation pf energy that says we' can neither
: v «~  create nor destr@y matter and-enefgy: ~ There :Ls ‘only- = T
. a certain amount of it in the universé Matter‘we ’ R
. o "Ogjec,té" An the ° differentiate. ffrto what we call -elements, componénts ' 1
:Universe ~ * or objects. Each o’bject in the universe that we h, 2
2 . >, might isolate is part bf.a gietinguishabie set wf .;: el
o objects and edch object;™in- turn, is fade up o EN
jLe\;eu 0f .. ' other objects-or components. You can fodus ‘on the TR
. D&“Mewua/t(gn ' object "matter" at different levels of &ifferen‘gi"a Tt
. L = tion, You might also think in terps- 0f indiv:f.dua],,\ \f}. .
_ "o «wp cellg that make up an individualys AHdividuals that g ;_-i L
- ot . ‘\ make up 2 group, etc. It is the- same basic concept?.,; .

; -~ T

. B
o ARtivity Degined We define activity as a change ‘'in-an ject. DR
o DR . The change can gither be in the makeup of t e object, ',
s % . - . or in its relatiomship to other objects, oq in itd& .- :
. e AR , , spacing’ uﬁitself ih the universe. Notice: ~We-83¥i....
o . X s - we define an activity as one of ‘these thred things. P‘ﬂ .
SR . o It had to change its makeup, space or rélationship‘ ) "'i{" i
il \ - System Degined _ .  with, another object.“' Now, when a number of activif el
. > < . ties takes p1ace such that each actigit directll T ‘.
¥ + or indirectly is related to at least -some other ,
o activu or activities in a seemingly more or less
stable way v within a specified period of time, we -,
. 8ay we 2.8 stem, R v
Let me e1aborate. W)e\have a number of activi- *
eg. The number is determiai\d by the observer, who,
N .

< gy

udgement, helieves those activities are
related dir v or indiredtly to .other activities.

[ ] v ) P
g Y L Some have bélfev for instance, that sun spots caused'"’ ’
. . w o s S, - R e 2, .

[

4
)‘\

H

e 4 - : . e ‘ ~ A > ' . ‘ N
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Obsenver's Role
in Definition

v

-

wars, They saw a number of activities reiated to
another activity,-'Sun spots - and drew conclusions
from that.
" - C

The ‘relationship must be more or less stable. =«
.1t cannot be totally random, If it were totally

random then one would say that there was, no relation-

ship between one’ activity -and another./

Finally, the relationship must extend over some
specified period of time, .

-y -~

DEFINING THE BOUNDARIES

&

<

‘ < - ‘\\ bl -
, It is important to note that under this defini-
tion the determination of and the extent of a system
depends solely upoii the observer and his ability to

. make order out of perceived matter and energy in a -

universe. What this is saying is that there .is no
a priori system out there. By definition or assump-
tion everything in the universe i% interrelated..

- A system is our ability to determine fhewnumber. of .
. activities, what objects we -want to lodk at, what -
relationships we want to assume, and over what span
of time. One of the most important?toncepts in the

. systems thinking is that ‘the burden is on the observer-

-

,tb define the system, The observer for his own
purposes and on the basis of his own characteristicg
ﬁelects from an infinite number of units and reiation-

Tightps a particular set that he wants to observe, He

System is What
You say it is

o

,\

34

# g

arbitrarily establishes thewvboundary of his “vision
and asserts that this much alone will be accepted as
»being his system, The system. is what you say it is; -
and is given boundaries only for the purposes of dis=--
cussion ahd’ﬁtudy.

“»
ESTABLISHING BOUNDARIES 3

How would we‘\éparate the boundaries.between:
systems? Where does one start and the other end° You
‘have to use some criteria. Jt may be that you have
forgotten what your criteria were when you mgde the
separation between your .system and others. But the ~.
separation could be made at the point you have, .
chosen becanse there is no separation out there that '
you necessarily have to make. If you are going to
talk about health services, and if an individual’is
‘within- your physical sys.em,do you include him in
.as a nonmetropotﬁtaﬁ person because be is in a
-different area, or in a' car instead of a house ahd
so on?

N




DEFINING SUBSYSfEMS N

The slame thing h or' your subsystems._ I
noticed you had the :gstem split originally into
three subsystems, he housing, educatidon and

welfare. Then I noticed. that you chopped off the .
subsystem of welfare as patt of your system, Why . are
you no longer dealing wi@h this subgystem? Well, if
I understand correctly; there is another project that
is studying this subsystem. Essentially, you define
‘the rural community services area as these three sub-

O

systems.;i -

\

- '
-

N - :
CRITERIA IN SYSTEM DEFINITION

Inasmuch as the observer determines the elements,
the. activities,pnd the linking of the activities that
form the system, sy\tems can obviously be made to

. appear or di/sappeaf by just changing these specifica-
Ezeme§$6{§ACt&VL‘ ’ tions, Change the *elements, change the- activities,
d ‘Linkages or chahge, the linkages and you will have-a ‘different
iﬂ Sq ‘em Defdini-  system. . The big- key.to findiggla system worthy of
’ iiffi:l . . study is the critéria that you use. What are the
- major criteria tha; you use to define systems° Why
Example - do .you have problems; bpunding your system? Why do
v B fbu look at certai) aspects9 Why do you say, what is
the education system? Which one are you talkihg S
. "\ about? SR = T
The Syatém’gxiriz Gomment Because,'i «seems to me, there are: idenfifi-
; able poinfs in, the total universe where
individuals can make \an impact or, change the'system.
Hardin: But you are mg king the assumption that the
’ el T system'is a1ready;there, and I car define
your system away from \you, | We will.get into that in
just a minute, the pos 1b11nty of defining it away
. from you. > .
No, it 48 Rea££y Comment How can yoi define away the existence of a
out There ! <L school'board that is legally elected?. The
' school board is hn integral part of the structural
system, No matten how you conceive the system, the
. school board is-/theXe. v
Hardin: hi ‘ ,_3 vou talking about?
Comment: We were about the educational system..
Hardin: The edicationall system? -
Comment: I éan define the educational system to meet .-
L my purposes. ‘ o
Hardin: Right.” ’ :
Comment: But if I overlook the fact that there- is a
1egaL1y elected- school board there, I am
going to make little of no impact. I ¢an, make no
change. I can make nd additions or subtractions until ,
~~something happens to that! school board. I can dg ne
it'in a billion different ways. The fact remains,
it is there. o : -

[
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Agneemewt on
Definition

'
/

. cept of the.gﬂgpation system, *

~ 8‘ %Q ‘
. ' . - . .
ol o * COMMUNICATING .
| | .
'\ Hardin: How are you: gd&hg to define the educational o
s system7 If you\didn't define the’ school

" boatd, how are you going change the school, boa rd?
Or chan e |the educational, stem? at do you )
0 do? I -yqu look af the educational systemsybu are

body else? You have to.agree about the sydgem\ :ﬁ \ o
‘\are discussing. o - .

. Comment: Fhat 's my prqblem wi " the wax_you,

fining systems.” You Seemed to be say

earlier ‘that one can define’ the ystem as he sees . -

fit. l ’ N [
Hardin:  Well, the point I am trying to make is t&at \
dnce “you realize that you can definej the sy
stem any way you want, the crudial criterion i to be \
able to communicate. For "instance, I,coqldn t talk
about your educational system unless I included the
school board. Otherwise we woulldn't be able to talk
about it. We wouldn't be able to talk about your con-
Comment: Céq?d it be then that there 'is a school ,
board existing but perhaps we ‘don't want to
look-at it? We are going to define this system -only
as one .school which has an administration, and teachers
and so forth and that's the system as far as we are’
concerned, The schohl board exigts as another system

+' or it'may not, but we're not concerned with it, ‘Is

, that what you mean by saying, "we define the system’"
Hardin: ,Lét's take a'school board, "as an example.-
- The school ‘board itself we could define as o
*a system. The school boawd is a|system made .up of. . )
people that interact and sozforth within a time frame. -
There is a local school., 1t has an administrator, has
““teachers, has' students. ! ) S,
~Gomment: - 1-left the students out.
iﬂih Well, bpt you see, notice if you are talking
about the school system &t has to include,
students.” Now, under our definition of a system, both K
are pbssibly worthy of discussing but\if we' are going . .
to talk to each other and make sense about what we are
sayinéﬁ or. i we are going to be able to predict what:
will happen to the school, or if we are’ going to be
able’ to control what will happen to "the school, we've
got to have an understanding of what system we want
‘to talk about and at what level. On your system one
of the constraintsywill be the students.’ You see this
_system being const¥aiged by students, and this' turns
from an external constraint eSSent ally to an internal
- one; In other words, it just becom s ‘a part of’ ‘the
system., Now the big key.is to hake tre that ‘when
you are talking about your system, an want to’fiake
-predictions or ‘:onftrols on it, that I'\know what'system
& , S .

0017 - T L

[8Y




'
4N

s
-

bl

Acc‘apltancc 05 s

Othe/w

I

)

Applied Reseanch
!

e

1

" v

' Tnvolvement of -

Usens in Defdini-
Zion Proeess

. User. Readiness

Leyel of Abstraction

e

. Comment:

| certain constraints or, types "of constraints of under-

.i; thaf.

-7 ’ xd . . . ‘ .

you are talking ‘about. In other. wbrds, a lot of
_Yyour, problems in researgh- stem from not clearly
defining the systems yon want to*discuss. .- . "

N
A

CONSTRAINTS
You -used two words that 'at least make sense
to me and. they were external and internal i
constraint. I think. that was where we were “having
our trouble. We were -dncluding in the- system some
things that were “tangential to the system, byt which
at a diffgrent level of abstraction could have\been
within thegfystem, that -is,_ e?national educational
olicy, thé& state education: l,poli~y, the-vhole state
dministration system, thé. chools and counties. . In
his system you are lookingnat One specific school
istrict
ardini

. | o

systems approach because ‘we’ are using a
We have to go through step-by-step. L
Setting up *

\\Notice how difficult it s even\gosixplain

linear form.
Right.now we are ta&king about riteria.
standing will be part of the criteria that will heIp\
us reach an agreement of what.we axe going to .consi- ™ N
der or identify as'external‘ internal constraints,
inputs, outputs, and so forth.‘ We are coming to )
But I.think it ‘is important to recognize the -»
fact that we need ;to have the acceptance of others. . !
,We cannot Jjust say that tHe system is there, and . .
: because we say it' S there, that it’ s ,a system worthy
of ‘talking about.” 1 have to convince someoiie élse™
that's a systém. If not, I am just/sitting back}
talking to myself. - L
Comment: What we are interested in is applied o
. action research. We may as researcher
define what we think 2s a system. Then we go to
" another person; he may be a state legislator or a
_ poliey maker.
‘as our system. In other words, among ourselves wg
-may_ finally have agreed upon what is a system. 1
when we go to the next step in trying to. apply th
fesults we've got thé whole firoblem of communi¢atig
- all over again. This would séem to indicate th
UG would need to go out first tlo 'involve the use
“in defining our problemsand ‘setting our criteria.
Hardin: - Well, one obvious thing is that if youl %
aknow others have, an impression ‘of what
a system is, ahd - ey’don t. include an element that o
you think is imp6rtant you don t try to tell then
they ought to include your element. They are. nag
ready to.include it, . ’ . . RIS

.




Research Concept
Versus Rolicy-
Maken Concept

s

.Review 0.
Discussdion

Can
»

Comment: I think this is what we‘do as researchers
’ . sometimes. We set up ouroown concepts, ,° L
,models and systems. They may not'be related, to what, o
the policy maker understands as the system. |, LN
Hardin. The user hds -a concept‘of what thel system

.. 1is and the constraints on it.” If this
thinking doesn'tsmesh with your system you have & ., . -
problem. You are talking about,'apples and he is *
talking about oranges. -They are close. But when
. you start getting down to doing something with app&es
and oranges you -tun into some-problems.’ %

f‘-'

I hope to point out later there are only tw°
things that we’ attempt to do in systems. You either
want ‘to.forecdst where the system ig going to go or‘
we want to control it. '

’
s

)

N - . N R V4 ’ -
¢, + PREDICTING OR CONTROLLING SYSTEMS :

”

Comment: In‘terms of language“you used ‘earlier, to '

. predict is-fo say, "We knotwwhat the activi-
ties among the ele gmnts are. going to | be."

Hardin< You have” to- say the s u%{sdem’is going to be

’ somewhere in the fut You are saying,
"Given the relationships of the sctivities and elements
" to the.system now, I can. tell you in the future what
. this“relationship is possibly-going ‘to be." |
., Comment: "Okay. With or without control? ‘! M
Hardinm: Well, inﬁopg case if I'm not doing anything
to- the system I am.clear predicting If
you want to -do something with the sy S em, then you
want to not only predict where it would be but you - e
want to say, "WHat can I do to the system to get it y
towards where.I-want it to go." ‘
Comment : What you have shown me so far, ‘ts this: “In
Sthe beginning you defipedjthe difference

between systemic and. nonsystemic regearch, In the P
Ansystemic approach you took one vayiable, or one G
relationship and- manipulated.it. But that wasn' t so !

gbod because -there are other variablgs and relation-
,qhips that affect them. But now-you lare taking one i
gystem which is a part of a ldtrger system; unless . N
you are taking the universe and we ashume that we .
whuld not deal with that right here. \How do the

systemic and nonsystemic approaches differ?

SYSTEMIC/I:IONSYST’EMIC APPROACHES SRR
Hqrdine Well, I think thé difference s that from
a nonsystemic .approach you wo 1d go from

go ng to*be, one relationship And systems, we
c/pld take X as a system and preditét whe e it. is

- .
> M N
.

] v
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gbing to b

€.

" this _may help us‘predict but it won't tel

whole stor

about what thessystem is goin

So that in order to tal

E*vwe took X and combined it with

to be,

us the\

It

about Systems =
at we have

or a lot of

“what the inter- _
But, ‘we [are observlng the

' is pot adeguate.
T we must get’ beyond isolated variables,
' to,falk about is, in a sense, dynamic.
) elationships we umy never actually kn

action is between variables.

© - SyA/temcc, Many
. Re,ea;aorw PA,
L. : . Dynamic- -
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sy tem. fﬂa v

~ Comment: ‘As Dave pointed out in the nonsystemic
apprOach every prédiction is ¢ nditional;

you must specify the conditions under which X will

lead to Y, because that is your laboratory control,

or your statistztal control, " In thevsyste‘ ¢ rapproach

you are. not concerned with conditions; you are con-

cer 3§/w1th where the system as a whole will be, taking

t

- . « EL - ~i

inte” accaunt the internal and external constraints. .
Comment:

Don't you have to know each' individual varia-
ble, and what effect it will bAve in order

* PERCQ;VING THE TO SYSTEM -
Commerit:
) . the.assumption that the system. is morg than
¢ the sum of i€fs parts. { £
' Comment; In terms of predicting could the distinc-
IR . a " tion be made between a nonsystemic’ versus
a sybtefiic approach on. the bases of linearity and )
additivity? . /
Hardin: Yes. If you knew a farmer and you look
on his crop and you said, "Beautifal
beautiful crop." The farmer.might say, "We are going
to have a poor crop this year.? All the 1 dividual =~ -
variables pight ‘'say you are going to hav a, tremendous.
S - harvest of \gach plant. If you asked th '
- ' ‘ way, he would say, "y just know we are
. . going to havk a bad crop.'" What essentially he is
v . @psaying is ‘that he has a system, " He's not ableg!b
f the things he is considering b .
beyond that he\is taking in a feel for the whole -+ : .
. .~ .system and predicting at this point in time a bad

Th:jﬁ:guld Ba a little difficult to do under’

"

e

. . = ;{‘ crop, even thbugb all the individual components might ,
Synthesis of . "~ look like Ke is going to have a good crop. You. are '
Components S dealingghere with\a cogbining of components;1;;1’}9./’,/’“WL .
: LT synthedis of them. But there's not necessar a o,
~ a o T '= . (Causal/ 1ink between each. oge. You don't kpow how' .
) s o ' ’ they fit in. together, you just know that probably ‘
W LT . l - this is where the System is going to end up"‘
1 * / , . ;o .t
/ . ‘t‘“-
/
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+  Comment: The  fact that y@u sa that the system is///‘///////

more than, the s f its parts cleare

some of the confuslon. v Lo
.,  Hardin: This is one6f the assumptions of "the systems :
* approach«//The behavior of the system cannot . N\

be explained by Knowledgé of the behavior of one or .
moré of its subparfel In other words, if you went
&) individual you would. still .
A haveviii\gibuplsfgeinion. sThere is = - ‘ N
e there. This is o

T nxgai;ed synergism. -
Those of you that do small.gr uR::;rk >/;/,Q
certalnly are aware of the differe ce; <" '

e majority vote and consensus. TN B
: L‘ 1 ) \'\‘\\ -
& ORGANIZATION OF SYSTEMS .
*Hardin: ‘;%;, if you stop and think about it, what is =
the one component that a system has other e - -
than just its parés7 There is one oharacterlstit. P

For example, take six péople, line them- up into two
. lines, then take the same six people and 'put them\in B
a circle.. Do you have -the same behavior? ,If you take’
a pile of bricks, each individual brick is just.ja N
brick You. se€ that it's a pile put thexe and you.,
‘comé back the next day and you see. ‘all the~same briéksy
‘but, now they are formed into a wall, Whagiis,the dif-
ference? All the components are thgte.,JThere is no ,
. -difference except one thing, and that™s how’ they are
Annangement 0§ “the organized. So the key to the¢ fact that the system is_,
its; hey to - more than the.suf of its parts is due to the fact of,,
quﬁalﬂ Sy%tem"‘ . organization, or How_ they are arranged. Ly
3 & . Comment:" Can a -matter of stress enter in there? How - / °
"\ . + , the bricks stress on each individual brick
., is differemt when, they %me‘built up into a-wali;the B
\.\< stress‘on €ach brick becomes dlfkerent,from what it j"’
LK. X “was in the pile. . v .
: . Chdhge 4n System Hardin: . There are mﬁhy ways you change the organé;a- 3
. g . Ongapdzation  * ' ‘ tion. You can change stress; in the gro
! - P ’ phenomena for instance you-can change relationships
A x& Tt € : so' that the people will speak out or-nmot. .You can
: : & S change a multighde of things just by changing these

- ‘E%v‘ ‘ " samé comﬁone te around into different configurations. -
: 3 .. O . i

°

s +, 2

2 R A WHAT 1S "sum" e

.‘;' e, : Comment" When you say the system is, moré than the—

R um of its parts, one of the things that

bothqrs’i@sis what do you mean by ' sum?gp Do’ you .

mean -a -product? There are a lot of dif erent ways

of ‘relating inclusive parts. When you say ' m"

> thi's implies, an additive approach, but/what you re . \
ying here is that there are many wayp¥of relating )

"parts that neatly correspond to the re latively few
matical ways offcombin ng objects,




o GRA&PING TOTALITY OF SYSTEM

Hardin: - In Tesearchrthe approach baslpzlly is. to
’ 1nvestigatehone variable,. then another‘varia—,
_ . ble and .then."add up", the findings to debermlne some~ '*t?-
Polling versud thing about’ the. situation. In the p011t1ca1 s¢ience J?
Synthesizing .- | figldqthqy\have studied how people act or howa . .,
- . decision is-made, ¥For th&t 1nformatmqg/they/wiI1 poll” .
individuals. They see who Ts fnvolvad in the situation "'
-and ask how the declslon is- made. They take a econsen- - ;
sus of the, ind1v1dua1s and reach a conclusion. What
they find,pi’s- that these cenclusion§ are 'mot ne essarily-
aécurate. What they have dome is polled ea/hflnd1v1dua1
subsystem but these data don' t accurate predigt action.
<« . Why? Given the irdividual within the-Subsystem, his _ ~
. ' perception is limited-to what he <an see. Thus, by .°
the sum of its parts, one’is eally saylng we tan le/rn .
/////'Sybiem, a Coheé&ve by looking at the individugl parts of a_system. - But
. bhote, - when we talk about tHe System as a total we have to
recognize that all ese little bits rof Lnformatron e
- 7 must Be synthesized into.some cohesive whole. Evety
school system’has admlﬁlstrators and teachers., wa- ’
ever, the way that the achool is set up 1nterna}1y
possibly will efféct -what happens in that*schodl
' system, determlnlng whether it is a good school %r .
not. ) : ,
<;~‘\Somment 1ng ‘to get at the totathy of a system
/1n Eerms,of behav1or and action,Yit is that rﬁf'
stead of, 'simply polling individudls, .you poil them in 5“/'
terms of their rela tionships, the1r behavior tbwards'*f
- others - 1n the system7 © :
Hardin: I1f you poll individuals to get their per-
o ceptloﬁ‘of the larger system you must keep
things in mind. We run into problems when we ‘make A
prediction or try ‘to -control a system. if yéﬁatake
what' each individual said about the comporjgnts as
gospel or you try to add it up and say whlatever the, .
maJority feels is right,”you are probably golng,to run’
L . into problems. How do yoti get a feel for the" whole%
Fitting Percep- Well part of it is knowing-through experience hqw to,
tions Togethen fit perceptlons togeth 1f you fit perceptions.
o together in such a way/that one. 1nd1v1dua1's opinion -
ig worth more tha another, how do you arrive at. that
welghtlngV I don“t kpow how to do that mathematically; °
f "can weight them when I -look at the overall picture -
with ‘the four or  five- different perceptlons. I have %
* balag;ed/themhin my mind. Thén you determlne what i
g - . .1s god to happen to the system. .
Compared to Mob. - Comfient: . Is this like a kind of mob” psychology? ..
Psychology - . s * TFor instante, you' have ten,individuals and
) v you have interviewed them separately and pine of them. ;
seemed to be.fairly rational and reasonable peop1e and
one of them is-a Demagogue. You %Buld sdy that’ 104~¢,




.(' “/ jﬂ . ‘\/; N N PR )
. y-}‘ l\‘ L N ~——
R Yo . _’ \‘\ ‘ ) ~
R . ,.q‘f ’ - . ‘percent of the group was a Demogogue. Then,&if -~/
Toe TV T * _youw put them into'a group, unless they do nof. inter-
g/ : RO . e act,. the Demogogue could- conceivabl//nreate a mob
o (:y/;, e g " 7.  psychdlopy among the whole group which' you would n
e “y ;/ T A have been able to predict if you togk them as single .
- L. t//e of thing you ,are

o o indiAidudls. Ts this the,
. saying?. .
Comment :_ Let*s take an example in this ‘politigal | -
! . year, Some people are going to be talking
about the eleetion nationally. Other peopl ‘are
: . - going to be talking about the election fror their
Y o . ot , precinct point.of view. If you add <up vidtories in \\\
. . ‘ all the precintts, that still will not
- ) T e i the national victory. Or, the p
. victory might be by a greater margin
victory. .

systemg we are . !
human’ being as .’ .
ete free will. His ‘

“ e e : o ~*  Hardin: Whem we talk about h
= : . % very subtly saying t
: ’ T L‘Lan indifidual does not have co
: . . behavior\is/gart of a. system./ Tq a certain extent °
I S . he will h\\able to vary his behavior. But in tob-
. . ., action, for instancer\it is wery difficult not to—be’
' o T part—of the mob. How do yoy yop explain the behavior?
o . - The only way you can do this is to.look at the total
s . ., and not just the individua}. oy .
- A —Synenglétra L Comment: Is there in this a suspicion that the syner- R
- L Mechanisms Un- * * . gistic mechanigms will never be Kknown? Is, .
. known 4there a kind of eastern ysticism about synergism o

A
.

LT e e floating around that bothers people? - 3 .
e . * Comment: It may never /be known and maybe it s not b
T N . . even worth being known« . RN
R S ORI ‘ ) /
U o - :P.QAGMATIC USH OF SYSTEMS ‘WODEL
) T angmthQ Ube 06 < Hardin: That is a ig key to understanding if 1
- Sy/sztem Modeu R have
. understanding but ) can predict where systems are
. <0t - - going to go, or I [c n get them there, that's all I
e . ) care about. To pnt it\bluntly, I am doing something ..
‘. T . .7 fight. " F%ﬁha e a completely wrong system but _ _b-- s
3 o . hat system as 1 have used it somehow gets it there . LR
‘ : ' or the control jtem gegks it fhere. I am not "’ 80’ :

, No Best w&y . to do it. Later I will give you another criterion. T
. - ) or,assumptionééhat will try to get you out .of that 7 .
e A . . thing which is to say there is only one best way .
Yo : . N to run the system, or there is only one place the ' : s 3
PR , oL gystem can go. . Now, again, most of our research SR ‘
ale v ’ .. / .and schools/have driven it into us tha;iye look

A Fa for the bedt way, or we look for knowledge. Notice
. e ’ i1 keep saying this.’ Predicting or cop olling may

Bt : ’ ) A not nec ssarily ) Y .

-
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Problems of Classi-
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e HIERA{ CHICAL ORDER OF SYSTEMS
. ] / .o
Now, from our definition of systems, given any

, system we cafl subdivide it into subsystems. And,-if"
we wanted tb, we could take the subsystems and divide
them into, @ubsystems. Now the partitioning of a
system into its subsystems is often called the-hier-
archical qzder of systems. This says that we may

. for purposés of research want to talk about the rural®
community services area or gystem, Out’ of this we
are taking some caomponents-or subsystems, three of -
which are the health, educatiom, and housing subsystems;*///
Out of &ach ope. of these we may want to take its sub- "
systems by states, and you may want te go on down.

Now notice how-our. -assumption before about, the system  °°
eing greater than its parts is important here. We can ’
ake statéments about communkty services at the county level, |
but ‘notice to make statements at the state level we . °
are going.to have to include something else in there;
for<gxamgle, ‘the makeup of the total of the.stite. You
have to sYnthesize one into the other. & ‘

. ‘;e

. OVERLAPPING SUBSYSTEMS ) T o
.
You .can make some-statements about the total system
-~ and community services, but then you are not ohly in-
- cluding in these three subsystems but possibly other
> lsubsystems, like the Welfare system., - You can take the
health subsystem and’ subdivide it,, Now, what belongs - "
" to the health subsystem7 You probably would include
) hospitals, obviously. You can include rural doctors o
.- ‘and their offices and their nurses. ot
Comment: How would you include school health work .for
N instance, the schqél nurse, or health educa-
tion programs?. Would you then. be g01ng 1nto andther
subsystem? - ~ “ '

.
.

.

_ Hardifi: We have a subsystem that is overlapping.
.- Comment: Itcisa linkage system,
Hardin: This does not mean that we .cannot ‘talk about ‘)f

+

- this subsystem which .is highly constrained

.® by‘another subsystem. In other words, we are only *
doing it for our understanding of being .able to ‘con-
. grol., If we leave out the school factor for these
; nurses in the.school we are incomplete about some - . .
major subsystems-we need to discuss. ' °

3

Comment: But it won't be a part of the educatiop subsystem.
‘ Instead ‘the nurse role-would bé a link;
. thérefore, what happens? T e e .
{Hardin: The person in the education systefi is not
; : going to leave out the nurses i his sub~

. system necessarily because that is part f his
system. .What about the'druggist as pay of the

3
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*  .health services? I .talked to-a nugber of druggists
‘that would probably do more prescribing than docto
do. Can you talk about the health servyices if you |
leave out this major subsystem? Is it a_major sub- - ,

system? Who decides whether it is or not? It may
" be true ‘for dfe /state but not another: K
- ./ SUBDIVIDING SYSTEMS.;‘ < .
Wheneve? you have some policy.or a fractiomal .

policy to cgntrol or change the situation you've .got,:
to be aware that there are differences,in these sub- -
systems. fo, we look for similarities and differences . . -
impthe subsystems. If you'assert-'a codllection of: t
things ig a system, that does not deter you from ! .
dividin g a system into parts for the sake of" descrip-
tion. * Any arbitrary divisiom is & logically admissable
subdivision.. Again it revolves arouind getting.aéree- ”
ment upon what are worthy subdivisions or subsystems

to talk about. Probably ‘one of ‘the ‘criteria that we .
use most of the time is the one of conyepiencé.

‘“ . &~ -
.. Now we need to be careful, howevéf:,if we ate
going to make subdivisioms. If you are interested in-
a total system it is important that you, dop't destroy
the essense of what you are going to try to
instance, if you went to the doctor for a g
headache.and he cuf your head.off, he, dest®
system. In other words, yousve done sometfng ,
subsystem or to the behavibi’of thé}subsstEﬁ‘that is
destroying what you really had as your whole *purpose
‘to do in the first place., For example, if we are »
talking about the health system, I don't think we -
could really be realistic dbout °this large system in o,
some cozwhnities if we chop off the “druggist from
the .sys€em or if we eliminated:the school nurses.
They have an effect on the system, So we‘have to be .
careful that when we subdivide it wye don't make what .-
we'refer to as a. dangerous division. Thit meang that e
we have divided the system in such a way that we are )
not getting an adequate degcription.or we are destroy-
ing too much_of the system -that we observe. ‘

2 Y

[y

" IMPORTANCE OF LARGER SYSTEM

To, $how how predominant this type .of subdivision-
! can be,in the business world there are case~after-case
of advertising and: 5ales departments that go -out, and
do a heck of a job. Everything that can be produced
they sell, In fact, some-salesmen will sell things
* that haven't even been made.. Thén, -you go imto the o
engiheerin%ﬁﬂepartmeﬁt and engineers aré-producing. . }

S




things that salesmen can‘t sell .or they axe” '’}
. . designing things that &re too costly to sell. ‘What
Optimizing Subsystems 1is happening? "There.is a division between two sub-
Versus the ToiaL/ gystems that says that we get- desirable’behavior in
Syétem - " both subsystems but what are Ve doing? " We are. .
' optimizing e h subsystem independently,are we not?ﬂ
Salesmen are. happy, they're selling products, The‘
engineers are happy they re’ making- pnoducts.; But, -
the company is going bankrupt. There § no’ larger ~
system that says it's only‘good .when these:two = -
things’ combine 4nto onéVSystem. In. other*ﬁordsu we
only wgnt to sell” things we Tan make,’ ;' I' ve seen a
‘lot of -companies lose a 1ot -of morey because of
this. It is/aﬁsery,\very fundamental’concept.”
Probably a reas&h some of the practical appl&ca-‘
tiong of our research never really work is because we,
try to do one thing at a local. level, .for instance,
and really what we should be doing" is.wrying<£o get‘
some change at the state 1evel~before change below’ is ¢
even feasible. Here we're saying the larger. systgm
constrains the Subsystem and»hoW‘it constrains- it =
will determine’where the subsystem can go.
IR
LARGER SYSTEM CONsTRAINTS ON SUBSYSTEMS
New HampAhAnQ Comment: We may 'have a good example of this in New J
" Example ampshire ‘at the presenm time. 1In gn, ° .
"y effort te upgrade rural health services, legislative P
"boards passed a law making it mandatory for’ 'ambulance-
attendants to, have a_certain level of skills. But,
we have a lot of volunteers - people who don't. have
those skildg. ‘What is happening is the ambulance
volunteer setvice is going out of business. We
haye a_worse situation now thaf we had before.. '
There .are whole communities now that don't have any
ambulance seérvice. "The idea behind the Legisiatioﬁ
was’ good but they didn't take into considerat on .
thege community subsystems and the way they were
.delivering. the services. We also/ have some !
mortitdians who have supplied ambdlance-services and
they are going out of this type of business, koo. ’

' CRUTERIA FOR DETERMINING SYSTEM /\/ 3

. . . Hardin:~' Let s look-at a few criteria o se SE we
r-case L . PN , . : can develop some- guiﬁelines at might help
and = | . i t y . .~ " us determine what we're willtng to treat as a4 system.
uced . : P C Now keep in‘mind that it is” almost senselessﬁto argue .
N ! ' " whether somebody has a system or not, You can argue {

that it may ot be worthy of discussion, butJyou R

/cannot argue that he &oesn t have a .system. °* ”
Now-an’ obvious example wh éﬁisome of‘the econor

i ’f arg closed or

2




trai tionally used clos d systems in the analysis.
Essentially this ‘is a porti n of the world which _you
isolate out at a given state. Given initial condi-
“tions of. the*state we can edsily predict where the
system is going ta 'go, beca use we allow no inputs into
the system,. The end result lof the system is two things:’
, it can either reach an equil rium point, or it will
-reach a maximum entropy Entropy is'probably most )

) °asi]:_y described as being a aridomness of a 'system. .
Human beings reach entropy whe they die._ Disorgani-
_zation is- entropy,‘ Either th system completely runs
_dowr or it's at an equilibriu point. A

‘ o the.cystem, they are, bound to run down,
Now ig typezof/gggiﬁp*iun about the closed or deter-

But he:e, we'ré talking about systems that ‘are_going
to get new inguts, and for most systems that we deal
with, they are going te be open at both ends. A
/ thing the system needs or uses that are new eleme
o 'coming into the system are inputs {e g., people,
resources, money)

. INTERNAL/EXTE'RNAL CONSTRAIN’,I.‘S ‘ o
° ]
_ In contrast to the'equilibrium states of. the
‘closed system, where can the open .system go? Well
since it's.really independent of its initigl condi-
tions when wé see’'it, the end state can be anywhere.
It does not have to go to am: equilibrium or. maximim
~  entropy. The only thing\\hat will help us determine
v > where the system is going are the initial external
,constraints on the system, External constraints
. essentially are the. things’that are outside the system,
K\_ﬁ In case of the health services area an external con-
e straint might be government polidy. Internal constraint~
b would be ‘the. number of doctors'or the nymbe oﬁ’hOSpi- ~‘
tals,’ When is an external*and Aintérnal constra{nt "
felevant? / ' . r o, e

O~




"1t helps you identify what connection a factor
. o has with the system. Does it tie in with the system
- ) EQIQAanLng Intenrnal or is it outside of the system? Basically 4 good way.
' . and External €om- of determining whether it's external or imternal is . .
'~ Sthaints . . . ~What influence the system might have on if, So now
o : - we have inputs, outputs, external and intémnal constraints._

are

' FEEDBACK. MECHANISMS PR

2

i4

You noticed in the open system her ; we st111 lose
s energy. If we lose energy, assuming again the-first,
< . ’ law of thermodynamics, the system shbﬁld run down.
Feedbach As New The thing that keeps the system goingTis what we refer
Engngg : to as feedback mechanisms. In other words, from the
output of the system we ge\ha filtering ba¢k in of
information for instance at says you are doing too
‘ much, or you are not doing enough - increase it here,
. stop it there and so on,- So it's in._.a sense a feed-
e, back, and it can feed back in various ways. In the
’ opan. system we have inputs, outpuﬁ%, and a feedback
Nggenfnopg§“" mechanism. ‘Because of the input Hf new energy, oOpen
. . . ~ _systems are characterized by negehtropy. I,had .an :
. _-individual ome time.say it's impobsible to have nega- -
. ~T - . tive entropy. - But the only thing “I+¢an say 1s that it -~
- : .o o} . is a term that is coined to say  that instead of moving
}\ - towards disorganization or death we are' moving towards ,
‘more complexity, greater informa%iOn, greater’ certainty.

.

In other words, -if your feedbackﬁmechanismskare -
not doing the job, you are not g tting inputs and. you
are producing the wrong outputs. ¥ou\cou1d still end
up dying. There are constraints‘pn.the system, For
‘fRstance, we have pretty good fgedback mechanisms in
human bodies, bui we all eventuallv die, mainly .- - .
because there are some internal Onstraints on how long
Constrnaints on Feed- our cells live. Take societies is another example. .
back Mechanisms ' Most societies grow to be more complex and sometimes .
: it happens that they get so big that- eventually‘there :
is nothing acting as a constraint on the system's feed-
, back mechanisms., If you don't" have»another sdoclety
to compete with you might say I'm jot having a good
. , - enpugh feedback mechanism for what is wrong with my
> , . . own society. Therefore societies may.become stale. -
Comment: Is this what happened to metropolitan aréas? ¢
Comment: "It/ could be and also some rural .communities., '

. o -  PARAMETERS - B .

'

0

[

* - " . ; - - ‘

,: o - ‘ ' Hardfh: Instead of,external,constraints ou will find
. 4 . . 4 y
. - * in the 1iterature 0m times the term, "para-
O;ﬁ?- 7 . -Q.Deﬂinixian L \\ i meters." What are the’ para eters of9the system? . .- .-

ﬁ') -."
_ : . . 1 s/
¢ - L ¢ g
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chance’ of the ‘system ever really affecting the para=,’ |«

imeters. We may have some influence on external :

constraints. A parametet in this case would be that =~ .
= - " you are in ‘the United Statee It sets some things . - .
. for your system. If you_are 'in the eastern part of* \ -
*  sthe UnitedtStates that may\be a parameter and you e
' L " have to worry, about this when you go-to.talk abott . -

4 the system and change the.parameters\to the southern . »
states. Also. an externaltconstraint for a subsystem

, , may be an- internal constraint for a larger system. ' -

- + It is important to know whether a variable is a cop~ ©

straint or not. For the convenience of discussion

- we talk -about externdl and, internal’ constraints,jbut

' ag far as identifying or putting a label on a vari- -7~ -
able a8 to whether it is an external or:internal, I -

think you. are missing the point of ‘why you are doing k;::\f’
Defining the it. Whether a variable is an input or output, is for
System : convenience 'in dieﬂussion, in defining your system. .

By saying, what are the inputs to my system; what are,
. the feedback mechanisms: coming into -thé“system; whaé? ~
o “ - are the paraméters around itj what are the external .-

’ ’ . . constraints and the internal constraintsj’ you define -
. . ‘ . »those things to defining you(‘system. \~i b

. ) Comment: Well, maybe that's why I'm starting to*f' ‘
ir' ) worry about the dynamics? We are talking , - -

. about constraints. Are “the inputs and outputs the

N _ . ' dynamics of systems analysis?. =~ ° -
- ) . - Comment: 1Is efficiency\an internal constraint?

.g o : E Comment: Or technology? \\Xg

' IDRNTIFYING G0 STRAINTS S e o T
- ' . . . Hardim: Some,sechnologies'Woul: be internal con- . 9
' o _ . straints. For instance in ‘the health care ' TR
iy - . area, -external cpnstraints might be the technology of
£ ' ’ the transportdtion system, because you are -not in- !
{ cluding the transportation system into this concept of S
IR . the system you are talking about. If you include the.
(G ) 1 transportation system, and the‘road*network as being
/ T ©_ @a sybsystem, then technology is’an internal consfraint.
Categonize Inputs 'of the, system. The important thing:is that when you: O
" _and’ Consiraints start identifying the: inputs and the constraints on ] p
ST ) - ' the system you try.to. categorize them? Is this- really - )
R ’ : . an internal constraint?: Remember that the system can
’ 7 do- something abdut internal constraints. -
." ¢ R [ s . . . /;& N . " “ —_\
T . R Individuals are internal constraints although they :
k . ¢ are continuousl" changing. ., Can we nge the people e
A L. T T s -+ in-the system? "‘Well, to a certain degree we" may be : .<!
AT ) N .. able to and that degree may be the constraint We may
’ %&’1 e - « .have an external congtraint. that says we’ can't changeé
e . Identxéy&ng Cons the people. It i identifying these that will ‘help
K U EETEY AihaAniZ in De- . you identify the system; to help ‘you. learn what sy ems

i 6&n4n9 the System S " 45: o 0“’/4]/// 0 . :
g ",.‘a”:. \1_‘“»-‘ _’"' y / Cdedh L ‘ " ! <, . . ’ . . A . . 3 T
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_ ° get there?

straints and want to- control or change the system and
‘canho change th constraints, then the alternative
X systemecan be in.are limited. For
6u can't_g&t a government poliry changed,
The “key

example,
you've got to work within that constraint.

-

here is ide which are the important .constraints .
of this sy Who\ determihes which constraints are s
the mos gain we go back.to value ju&g- e
ments eing able to talk to people. N

Let s talk about the end - states’ vf a system for
¥a minute. . In a systems approach there is &#n assump-
tion called multi-finality and equal-finality.;  Equal-
finality says that the end of the system, and by the
end we .mean simply the end of“dur time frame ‘that we °
are talking about, .can be peached jin various ways
‘under 'various conditions./ For example, you want your
corporation to make.a $10 1lion a year. How many
states _or conditions can y ' through to get there.
Do. you “have to be Xerox fo gef to the end state’ Can
you be . General Motors O some new firm coming up-and-
or, if- your goal is ‘to hdve a good health
services program and we've got three different begin-
ning states, can we all get to the same place under
different circumstances using different methods?
- How the desired goal is achieved may fluctuate from
, System to system. It says that we don't look for the
* one best method. Rather, we look, for hypotheses that will
ggest how to do the best job given a .specific system. .
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PROCESSES IN SYSTEMS >
Comment: I'm looking for correct terminology, let's
. take the health care. system and the goai of
équ health. We've got our inputs which are the hospi-
tals, the doctors, the paraprofessionals and so on.
Now, - let's assume we've got two ways to get there. -
"One is the free market system, more or less the one {-
, that we\use today, and the other, would be socialized
medicine.. What is the correct terminology for the-
free market system versus socialized medicine?
Hardin: What you are‘talking\about are two different
, procesfes. [There might be various levels of -
. combinations of this that could get us to the same

i}

point. ~ ) o L}‘
Comfnent: - You would call free market a process,-and )

S ~ socialized médicine-a-process? Vg
Hardrn: Yes. The way you are using it that iz-the .

&

e vay 1 think you are talking about this.
You are saying ‘that to-you socialized medicine #s a
- process, ,a.way of getting he\lth caré to the people.

' Corment: It is a waonf del\yééya
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EFFECT OF INTERNAL CONSTRAINTS
e . C Q. N
. » . : Hardin; Right, and the important thing is determing
o - - \ %~ whether-it will or will not work doesn't -
. .- .. K necessarily depend on_the protess ‘but on the process .
- . . T in terms of the conmsttraints that it is faced.with and 3
s ' S g in terms: of what it is getting for inputs and “§¢* forth, .
. ) \ . ) For instance, socialized medicine may -be -the best way °
- ‘ c . in Russia because of its system of: coﬁstraints. It is
D . e . internally accepted. whereas here’people mightodot . N
‘ ~ e accept socialized medicine. Thete #i® an internai ‘con-
Co straint against it. That's -a value judgment/

> For example, if yow know anything“about imsurance’
L¢5e Inbunance T 'you will know that insurance was around for a loy time.
Example - But it didn't sell because they called it death insur-
B - ance, -Nobody is' going®tto bet they ‘are going to die.
. And that.is what -you.do when you buy life ins@rande.
Lo As an individual, you.cannot win when you, buy life int-
R . surance. . When they called it "iife insurance,” this .
N . "changed-a very simple constraint, AS you: Iook at the ',
’ ) insurance business today it hds grawn quite rapidly on
‘e S - the concept\that all’ individuals are going to die. %gs

Ne-o T e ) S ONSTANT CHANGE IN OPEN SYSTEMS N .\?
o : 7nev4tabil¢!§ﬁgag There is an dass mption,that open, systéms are con-
, Changeé =~ T°¢ _ tinually in a state f'change. I am not using change ’
; ’ - " in a sense that it is‘always for the betterment, or
s . .. that it is always*good to change. I think there is
. N \ : ’ _#-+too much of that 'in the literature that states that
’ - t 'change is always good,  Open. systems are continually
oy ~ ° -changing becausenof the nature of the system itself.
Over tine a system must contend with other- systems,

0 « As the open system tries to’adjust to its environment,
for instance adjusting to its feedback mechanisms and
adjusting its relationships it s going tb affect some
) other subsystem or other systems in its environment, -
e (. % -~ Thus, the system; itself causes~changes to occur in thg
environment ind the systems it-deals with. Also at the '
) same time 'we are|getting change in the internal sub-

- . ) systems. As one| internal subsystem changes, it will
e © effect other su?systems.

)
N

Comment: You are saying the énvironment also: feeds
e T . ‘back to the’system.as it changes.

ULTRASTABILITY - )

_Hardin: Right. Now we want to~talk about stability. = = .
* This |question was raised a few minutes ago '

in other terms, This system is changing. I just told

you it was_changing. We are changing the constraints,.
“‘Inputs,egutgut , and some of the feedback mechanisms.,:
he-same system? Well, we look at~ :
. . systems Gver time and a ¢erm which is used to describe ™. .. "
vt ’ . . systems -over: time is'ultrastability. This: defines °
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stability in terms of change. The system is constantly
changing but it has a stable change.’ In other words,
‘the system is at an equilbrium with its_environment
while the syStem is “changing.

So, the stabilit ty we think of in a System ‘is a .

characteristic of the whole system rather than just

the internal parts. A 1lqt can bé going on internally
and yet the system is relatively stable. Now even
though aspects of a system's structure change from time-
to time it does not necessarily mean that the system
dies, or is no loner the same system. For instance,

if we are talking about the.school board again, in a
hundred -years, assuming that we have ‘the same number
+of slots for our school board, we still have the school
board system, We may change every ‘component ‘of the
system and we still have a system. So it doesn't say
we are tied just to one set of components.

/ »

TAKING ACCOUKT OF CHANGE OVER TIME

A big Qev to éstimating system stability is that
you've ‘got to make, a determination of when or to what
degree that change\has occurred in the system such
that it is really net\the same system. Let s say we
have a school board of\which there-are five members.

We want to talk about a“school board as a system. The
school board elements or SubSystems are 1ndividua1s.*
“Let us say an individual dies. When this individual
dies we bring in individual A. We still have five . .

_individuals. The question is, is tﬁis the same school

'E:oard9 1s it,the same system9 . .
In systems we say we can change individual gonF§

ponents of it. Over twb years we could do the samé

for each individd¥l. ' And we may still be able to talk

about. the system, as ‘the same syste ~and predict about

the school board .system as being’ same. I would

" “like to 'use as-another example the body. Am I, any_

different as a system if 1 took one of my fingers off?

You would probahly say, ''No.' What if I took my hand

off? You probably are still willing to go’ aleng iith.

me and say I haven' t.changed too much; I amistill the’

same system, I could probably even cut an.arm -and -a

leg off. But if I go beyond that you might say walt

a minute, too many tﬁings have oceurred that have ¢

changed the system. Now I am no, longer dealing with

that type of system. .

. Comment: Yes, but your exampie here was removing

members* of the scgggl board. -Suppose that

‘over a ten-year period because of voter sentiment | ...

the board changes completely. in its membership, you

gtill have a'.five member board but now its decisions -

-

. are entirely different. 1Is thisythe same system oz is

-
v

-~ this a new System? o ' : .o /j
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. —1°Change 4n Attitude . Comment: Oncé weistudied attitudes of workers in “

Sthuctune particular departments’ every two yearsvfor - '
IR , - twelve years. By the end of the ‘petriod not one person
was in the departmént, that was there in year 1. .Not .
. one function that was performed in the deparﬁment'in
A year 1 was beihg performed in year 12. Yet the atti-
' » . tude Structure did not change at all,

¥

. . N ‘ «
L] . '

TN , o CHANGE IN INTERNAL CONSTRAINTS

- ’ : ¢ - L A— oA Ll
‘ Stability Due %o Comment: On the ather hand, you may have a situation
[ o K External, Con- " .« where the school b&%ard may change in*a very
' sthaints - short time.! What you- have ddﬁe‘hgre is change its
] ‘ .internal constraints because sghvol boards are legally
* L ) defined entitieg, with certain Sroscriptions on their
) . activities, -The major furctions that are performed--
_ s ’ by that board haye not really changed. There are
. 7 S different atttitudes, diffdrent values, different sets
* of internal relationships. But, the major output has
changed relatively little. Stability is not due to
! change in the internal cons;;?ints; it is because the
" external ones have not changad. A
Hardin: So, wdugd you then conclude that it is the
* ' 7 same establishment?

- Internably Changed;  Comment: -Well, this is the difficulty. It is the same

Externally Con-  ° system in terms of the classifigation-of'sy- y
" sthwined . stems, But it 13 a differgnt system if you are looking
.- . at it in terms of -its internal dynamics. The system )

. -

fav

right now might vote at a local level to say, "Yes,

we will let girls wear mini skirtg in school," where
the system a couple of years ago $aid, "No.'"  But they
- N can't say, "We'don't like the way.we are funded and we

e don't want to have to depend upon taxation at the local
e Y - . ot ' level; we want our funds to come some other-way." They-
. ‘A Yo can't do that. /It is the same system in terms of - ¥
N : yor external constrdints but it is a different system in
{§5T . ) ) N ) . terms.of inQernal constraints, )
: {
: e ?HANGE_IN PROCESS WITHIN SYSTEMS -
- L Decision-Making - Comment: @ would' like to add an exaimple to this, that
P . .Processes - deals*with process though and not changes
- . . - in thé people orly. The example is town councilmen
. f . or town supervisors in the Northeast. I think one
L , e : trend that is taking place related to that system is .

. their decision-making has been moving away from the
concensus form of decisior-making. This is where
) you decide what you are going to do before the
. , meeting and that becomes 'the only business you bring
e ' up at the meeting, If you read their minutes it looks
like there,is a tremendous amount of agreement among
, / the~%:oup. Now, .I think there has been a movement,
1] !

r
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though it is hard to document in this decision-making
process, among boards of Eownship supervisors, or
councilmen or whatever, to-a more debate-oriented prooess
‘with split votes and this kind ot thing. - )
. Change 4n Pgngegved Ccmmeﬁt' Buf what is happening there is that atcone
Rofe ° p time the school board or §elegt mern or town .
constables were defined as .strictly amautonomous unit.
We voted them in and it was their job ¥o run the govern-
ment.; That's no longeng;heir job. That' a/ngulgnger
thei¥ role in the eyes of their-constituents.
Comﬁént: You can chahge somé of the external factors
: that are brought /to bear on the same.system
with the same people in th% But for my purposes,. I _
claim I am dealing with the same system that has the
same status-roles, many of the formal expectations
;are *he same, and yet the way that these expectations
.‘age filled or the roles” are performed has shifted,
T The .process has}shifted as the result of' change in
" external forces.

="
:,% e 4

Tk .
IDENTIFYING CHANGES IN THE SYSTEM

A

°

) v Hardin: From a research standpoint a big factor is
Intewnal Change, 3 what' major changes have occurred, Now
Process Change notice our assumption that the sum of parts does not
: 'equal a whole sllows us to change the elements, inter-
nall , or change some of ‘the processes without saying
' ‘that we have lost our system. This is important .
b cause we know that changes are occurring over time.
Now, if I.am talking about the school board, what
changes have occurred, major changes in either >
5 external constraints, internal constraints, dnputs
L, or- outputs° Has the system changed so much that
¢an no longer go back tgp 1920 data or information
about the school board then and say what happened
s ‘thére has some relevancy to- the system I am talking
*”‘ébout now° .
The definition of these breaks depend on what
you want to do with this system. Would you say the
School board. is still ‘the same? Perhaps the decision-
making prdcess of it hasn't changed so far as the
'system goes. Maybe the structure has.

- L.

WHEN THE SYSTEM NO LONGER, EXISTS

' Comment: During.the consolidation of education in -
T . some .&f~.the states in the Northeast there
‘Were. actually systems which were formally and legally
" dissolved. Supposedly they disappeared. We B
abolished thé sgcial position of towh sthool Board
member{* JIt no longer -exists. That seems to me to .
be. a major discontinuity in this stredm of events.
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" it is°no longer the same system.

"" and. the constraints on the system have changed so much . -

- 26

Hardin: Rake Generai Motors. as an example since a
lot of studies have ‘been done on that
corporation If you try to goiback to 1920 General'’

Motors, you will find it wag a lot different than it
.is today. If you go back to 194Q you will see some
.things have happened in the system. It might be nice

" Ito talk about'General Motors df 1940 as a system and,
. comment on that system, but it:doesn’'t help us

necessarily explain where its behavior is going to
be today. - So.many things have happened semcwhere
along the line that it has changed.  It‘is a new -
system, ) )

Another example. We recognizé séparations in the
human system, We speak of ourselveg as children, as -
' teen-agers, and then as adults. We say there is ‘some
insight,we can gaia about constraints if\we know °
where a person has been in the past. But\we would not

.« say that on the basis of this informatjon I can explain

your behavior today. (Although there is' a'.school,of
thought that says that' I can explain yeur behavior by
going back and seeing what your behavior was as a
child.) This says that the system hag changed so much

P

t

Y 3 £F
- that it is not really redewant to thﬁf%rediction of T
your beHavior to go back that far. It may help explain
what you might do;=but I can't look back there and say
because you did this or that or had that attitude that
you still have if. ‘ ’ : '
Comment $ Céfﬁhinly you can't control it.

A

\

1

" . ¢ .
. ACCOPNTING FOR CHANGING SYSTEMS TN RESEARCH

10} 3 r -2 . ) ’ .
Barfiin: You can'® control it. And ‘thi_.s I think is
o important when you Etart looking at systéfs\ ...
because some Bysteiswill change more. Within a year 77
you may have four changes or more until it no lomger
is the same system. So yo ot to try to deal with-
changes in systems. If you :igigﬁigg\g\lgyger type of .\
study you should use a techniq :zit-takes*this'into

account.  Legal changes could drastically changek§3ﬁi-‘;.“
all the things

systen. Thersfore, hat you.said about
the system in the past may not’ hold true today. Now
the key, I think tc doing research on a system over a’
time is to make, sure that the people looking at the
gystem say that it hasn't changed so much, or, that
Because when you.

try to go to predict about a‘system that was there ten-
years ago, it is not going to work. . )

1
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Comment: - The degree of change relates to th mix
between external and internal cons raints.

. ] this has to be taken into account when you dre. 10oking .
T at change. What qrder, what level of changes, are'you )
Change’by Fiat talking about? Does it:come .about a3 primari- inter- .
, nal or external chariges; for" instance, ext
. by fiat. A change by fiat.would be to s
o °  having a three—member board you are .going to have a
: . five-member board, or you will no longer have,this .-
jurisdiction or you have added Jurisdiction &tThatbis ¢
one level of change: versus a change internalIy -1ike for

instance your attitudes, values and s0 forth in )
. of the- people. e .
Ability %o Change Comment: ~This degree of internal and extérni]l con-’

the Sysiem

. ‘nomy-of a system vergus other, systems ’he external
e - constrainst may be grefter on one sys n—
’ another., In some cases the primary thing inhibiting
change may Bé internal constraints, the external ones?

- = . may not be a very big’factor Change may be harder~ i .

. . if all the constraints are internal._ \ ;//// ,

[ + . / ,:.. < : ,/ ; k "“ L
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oo - OUTPUT AS CRITERIA OF/PERFORMANCE { o I

‘ Y ’-‘_“—\\_\_/"'7 ) <
.. Hardin: - Now I think by this time you probably have\\
. ’ T a feeling that our emphasis is not upon the
S A output of the\system., The important thing in under- .

standing systems is the understanding of processes that
go on. Output is part of it but not the crucial part.
And when we make this assumption.we ought to look -at
the output just. to give us a criterion to judge how the
processes are doing, In other wordg, the outputs-are
used as a criterion from which to judge the performance

Mo&tilmpon{dnt . of a system. The essence of any system, ‘however, can & .
Facton ‘ only be umderstood by understanding the processes that
. ) g0 on. . . s “ .

\

Now just to give you an example in the university®
area, ‘we have Uniwversity A, and- University B. . We .
. judge the performance of a university sy~how many stu-
D - " dents it puts out. That is its. output, how many
~. ' students. But the essence of the university is nou
' ' how many students it puts out,. but the process it

‘goes about in putting out the students., In-other s
words, you can put out quantity but it may not be
quality. So if ,you are looking at -a university and

- f' S . you are trying to improve in the university system

B S you are mdré concerned abouf vhat processes are going
.on to give you the output’ - It doesn't mean you don't

it is not neceSsarily the most important factor.

Lol 0036 . - -

trol can be capsulized in the degrée of auto-' .

g consider the output as far as quantity is concerned ‘but
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GOALS OF THE SYSTEM -~ n

~

In the industridl area -the emphasis on profits
has been overriding. This is getting a lot of firms
into difficulty because they .emphasize output :rather
than looking at the'processes that are going on.

- This gets us into the question of what-is the
goal of the systdm? I am surprised that somebody
; ] hasn't raised that quesbion today. We ‘have been
R RN '; talking about systems. We've named a number of them,
N ‘. T But, what is a goal of g system? A company is a good :
'i//( : ' example to look at because there must be at least two,
libraries full of literature on the argument;of what
should-the goal of the company be. The argument 87
. obviously is.profit., The company should be profit--
.able. That is simple) but what is profit’ Profit
or whom? You say the stockholders for ome. - But
' ) N about managers of the company? If they don't <
~ ) - make *a “¢ertain amount of profit they,are not going
to be\around Is profit for the shott run or the
- -~ . : ’ long run? We all know that we can do thingsiin the
v ) ) § short run that will costgus money in the. long run. ‘“'x
T . o - So, when should we have §rofit? In what time span
o ; v should the profit be made’ Obviously if*you ‘are stocks
holders that only want’ to hold stock for six months
. : you ‘want the- company to. come out with, fantastic pro-
" ' T fits. quickly. Profits for whom? Do you want to have,
SN S high profits for the gévernment’. : .
. , . " Another person might come along and say.the\
’ profit goal is bad. Companies should have some - g
L N . ) ; . responsibility to the community. So fiot only does
oo =4 Muﬂt&pﬁe Puﬂpoéeé %  the company have. a profit motive, but it has a
< . service to the community goal as well. We can go on
' \ - with various aspects of company goals. One would be
- i "#:  responsibility to the people that work ther€. Unions
. 4b‘ N . . . argue that a firm should not be allowed to dissolve
\ itself ifit‘wants to. It has a responsibility’ to the
‘workers to stay in business, whetHer it makes any

et

f\~-

B} - . money or not > . ~
- Punpdie oﬂAGoaz' re Lo Now notitce the problem you get into. What is -
] ¢ "Déwinition . _defining the goal of ‘the system going to do? It will
oL " PR "~ te?l 'you what the system is going to do, If you are
K . . " - going for profit then you can explain some of the _
i A . A . behdvior of the system. Now, can you think of one
T e oo B goal that all systems have? -~ - )
o N ) o - Comment: System maintenance, existence.
[P Z. . . £ ) - * .
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SYSTEM MAINTENANCE AS A GOAL OF THE SYSTEM
Hardin : Okay, existence: We could define a system
’ * that didn't have that, but do:ye ever .
réally want to talk about a system that does not
want to be there? So if we define the primary goal
of a system, of all systems, as exigtence, or we. )
_might say survival, we avoid arguments éver what is
_a goal of that'system. And,“therefore, we avoid the’
argument of which is the best purpose for the system.
to do. By assuming that a system would ngt do any-' "
thing that would jeopardize its survival e cdii then ,
look at the system in terms of what it/%ould do in
attempting to maximize’th‘ﬁEEEEEI;f7surﬁival in the
future, Egég,greifhe’caﬁEfffzgfh with which it is -

3

faced? P

Ve
For instance, a school-systei has to be effec-
tive. It has to be efficdent. It has to be adequate.
How do we determine hoy’effective the school system
has to be? It will p€ as effective as it has to be
to guarantee that will'be around. Few systems
~ want to dissolve‘themselves. For example, think of
the federal goxernment. ;ﬁﬁon't know of many agenties
. that have eyér been dissolved. They just keep staying
" around, : //gylmay change théir goals or constraints
t are working under but they still remain
ely the same systems. :

SELF-PERPETUATING SYSTEMS
Qi The March of Dimes is another exdmple. The
March of Dimes in time $olved its problem didn't

.1}; “4t?' We thought we got rid of it finally. Then

. Chané,éng Con-
- sthwdnt

f
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every year there was still a March of Dimes- drive.
When thley finally conquered the disease they wanted
to éonquér, if that had been their goal, they should
have said that was it. Let's quit. But what
_happened? . They quickly shifted the constraint to
‘say we have other diseases that we need to look at.
Now -when you are dealing with systems you assume this.
- You sdy no system is going to do anything that it
thinks is ggihg to jeopardize its existence. A sys-
" tem does mot think, necessarily, but if can react to

"~ its.environment. - It will adjust ih any way necessary
- to_guarantee existence. K ’

So when you try td.understand the behavior of
what takes-place within a system you say that any- -
thing that takes place has to be viewed in terms of
balancing the influencgs of subsystems that are’
+trying to stay around. ,Now all things being equal,
the largér system will usually win. "If ‘the larger
_gystem sees that abolishing a'subsystem would be
good for the’ entire system, it»WilI have to take

o .. . o
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. action on the subsyste. The/subsystemcwill not .
- , . dissolve itself. i

<
|

FEASIBILITY OF SYs’T_zM CHANGE A o

v ‘. Abolishing thé. subsystem or dissolving the
larger system has to be feasible._ I have taught 2
lot of éase methods to studenfs that want to find .
. . out how'to improve a company. I am amazed by the .
o yo number that -would telwrhe to geq«rid of the-president
e , L ,or, the owner. How do yoi fire a‘president? ‘How do
o . L . ' ' you gét rid of a person that owns 51 percent of their
) \ A system? Therefore wien you look to change the system
L ~you must be realistic about the alternative states ,
BT TSN R ~ ~.that you can be in., 1In the federal government, for
g e . » . instance, when you create an agency, I would be willing
‘ -~ © to bet that it will be "around as lcng as the govern-
’ ment 18 around, in’one form or another. If you.want.
to-creaté’ a subs"stem you may ‘be creating complexity
) without .solving your problem. .
. ' i o .
T 4 ' . TEMPORARY SYSTEMS | Lo
&l ! K ! ' '
: : o . Comment: How"are we to analyze’ what is. increasingly
- " ) , ' ) a phenomenon of our time“ the :temporary
' v L e ‘ systems? Some. temporary systems are deliberately
) ) -~ ., established to be temporary.. The larger system sets |
. ) <, up a temporary subsystem whose output Hll supposedly.
S 2 T ‘ . ~enhance the larger system, that is, e \ance the sur-
* Created Not to - yvi,val of the larger: system., -But the subsystem is -
Survive deliﬁ@?ately created in’ such a way that survival is:
. " " not its primary goal. Its primary goal is another
’ _ ‘ " kind of output, It is a deliberate attempt to struc-
. " ture things so’ Mthat this survival goal is subordinated.’
, - and that you gbt an output, a specific kind 6f qutput. -
- . Action Versus. " Comment: Most of the time we are talking about systems
- ~ Advisony R oles. - C . which are created to perform action or, to
. ° B ““bear responsibility._ An end product is.some type of
: action. Ad hoc committées dan't usually fill this
. ' role. They have no responsibilities, they have no ~
' : . dﬂcision-making power for the most part. They are B
. e - . adv{sory only, or fact finding only and the responsibility
-¥ ) . : and decision still rests within the primary system.

‘
- . ’ . - \a. “
. N LA

. SUBGROUPS AS INBUTS TQ THE SYSTEM ¢

+ 3

‘ .Hardin: You could look at it from am. input stand- =
y . et point, too. We can' ‘t think of inputs - .
‘ B necessarily as just money. Obviously if you had an :
. ", " 7ad .hoc"committee and you have given it certain funds -
© e and, the funds run out it is igoing “to dissolve. ‘It . - .
o 3-has no more input, If-you bring people into commitees
S ) _ and don't pay them yqu are giving them what else- instead? ..
< . . . -
. . . . C. . . I

' ' ‘ ' ) ’ ) . 3 RN .
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What are the inputs .you are brlnging in? We to
__entice them to come in yoy nay be giving them pres-
tige and so forth. .Then you»say no longer are .you
going to be called a ‘membet. of this committee after
.. e this certain date hecause we' don't Wwant you any more, °
- Restrnicting Inputs =~ In other words, again 70U cut.off the input of the .
‘ -system, We are taIkingrabout agkgrger system that is <

1

2ot creating & éﬁbsystem but holdingfit very tightly with- -
“in bounds and holgling very ‘tight contx;ols on the‘in~
puts and outputs. 2 ~*~‘ . i . .

\\ oW . / , 7‘4'

DISSOLVING AD HQC GROUPS _ '

////ﬁ;— - -;:7Comment: Some administrators have found that these ‘ad
' ) hoc groups assiimed a whole mew structure of
Balance 0§ Task and their own and got“out of hand, And I wonder if in this.
Maintenance Tnputs context adding to it some oﬁ,the things we know about .
Y systems there has to be some balance between orientatioh
to a tagk and maintenance inputs? If you assign too .
big a task to one of- these ad hoc groups pretty soon
it.is going to start’ calling in its own inputs that the
larger system hadn't plapned on. It will ‘start building
up its own processes and become institutionrli.ed and
you can't make the dagn thing.go away.: .
Comment: PEducatiomal advigory committees ate.%ﬁgbod‘ ’
i11ustrati8h at the local Jevel They atve.
made up of citizens, and if they can't,gét the board
to act, frequently they will goout and campaign among
the citizens on their own, and cifcumvent the board e
. of education. )
Comment° Also, they usuaHy find a function a11 &f, their
owh, or & repetitive function. Ifgit, RN
enetrtive function.you are-going to be in trouble trying
to e1iminate them. e .

TIME SPAN IN GOAL DEFINITION
b, J'f: L
Gomment: Out conceptual problem might bé partly re-
solved ift-'the definition of goal. 'The “goal
is defined within aztime span. The so-calPethemporary
committee has a gogl. and part of its goal is also part , |
of the time span. “Their goal is to do something within <
a-certain amount of time.{ When that is doﬁg\@hey no

—

. . lohger have that goal agd-therefore they no longer
o Sunvival Within a exist.as a system. Yet, .while’ they existed their goal :?
fTLme'Faaﬁe' ™ or need was to exist and survive. The Same thing is_

. “tr¥ue with this temporary committee that”converted it
‘self into a permanent thing. :The goal is existence and
survival of a certain time»spany Whep that goal is met
they may decidé to change theirsgoal again to "survive -
_ for a mew time-span, I think th&Se still fit withim
what Dr. Hardin is saying about the survival goji/éggmm

e
L

systems, - !
L
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. GQAL ACHIEVEMENT YFRSUS SYSTEM TENURE

?

Comment' Dave, 1 want ask a question now. I think
"what ‘T heard you say is«that we anticipate
‘a certain kind of output from system.f We' really don't
want to study, or define element3.qut there atapystems
if. their relationships are so ephemeral thatatdere is
not a chance: in the .world that we couldﬁever get that
kind of output. We want enough stability,in what’we
define as systems so that there:is a-chance that we can
get the 'kind of output that we are. interested in, I
7kmz Span Refated * .am trying to_relate time span with regard to system
«10- Stability and.s stability arid possibility of output. With certain
~ Output . | ik ;1‘ kinds .of/Gutputs we want to focus on systems that have
- - tﬁrp'k« a- short talendar-state. Y8t ther¢ are other kinds of- -
RN things, action or decisionhmaking, we -want to focus
' ‘on. ‘{6 want to define o‘ur systems predominantly for
research purposes .as- those ‘that have 3 long time span..

- CONCEPTUALIZING THE SYSTEM (

N -

Hardin: One of the biggest problems in doing résearchc
- ' on _systems is that we have a tough time con-
Non-Phyz&caL + ceptually seeing‘them. -We can agree on a car because
Syztemg ' . most~of us can seé it physically as a system, We talk
oot about. what is the health’care system arid jyou start
taltking about#different components and“cutting across
states. It is difficult to get people to agree that
this is in fact a system that-has a certain level of
survival, that wants to exiSt as a systemi; .
Comment: Whit if I invent a’ system and Some how foist
L it on the public? . ° -
‘Hardin: I won't use the term”"inVenti”?" a system
. ~because essentially their System is invented
too. All you are doing.is giv1ng them a different o
> point of view. In other words, you are ng to have
<* to say their concept of the rural communf§§ seryices
system is incorrect. Ard that they've got to include
ST N ., 'these other elements. | o
Modigications of ~ Comment: Do you think all systems.in that éense are °*
System ° . " modifications and not a’case of knocking

S . this one out and inventing a new one; I mean, in terms

. e RN ?  of health delivery system? S '
Judgment&'og, " % Hardin: - Right. You know that, the big problem in most
- ELements o be ' ’ systems of agreement is not on the obvious
Inc&uaed o thengs; ‘doctors, for instancg, belong to”the health -
¢ system. Most. people wouldn t disagree on that bt
- when we talk abou ruggists we may have so 1sagree-
ment. Are.they or out? What about the local per<
sons in the éomMunity called midwives? "Are these '
people ‘in the community part of the health service area?
You see - that is cutting‘across judgments of whether we

L

3




E&/ should include the peripgheral typés of things, things,
] > c ) that aren't obviously ify the system.: You are essen-
55%:* - & tially expanding your yétém to Basipally a higher .

33
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level. Thus, you are saying we cahnqt understand the
health service area uynless we ‘include these elements.

[N

Comment'

Do we need\to go back.to" thea asic but

System Ngt "Out i

, erroheous a:

There"

. ¢
v’ e

System Not

Ongayuza,twn

.

.
2
Ve

Sybztem Leue,&
Impa/utant

- Synonymous With'

N ’ I
L Hardin :

umption (I alway§¥catch myself t;*‘
getting caught ‘up in this, téo) of thinking that a’. :
system is out there asl|a teal thing. We, agreed'that
we could, from an analytical and research point of -

‘ C%?k»~wiew, define the system’any. way we want. But yet we
are.so culture bound in ,the theory of the firm or-

the ogganization that when we think of a systen We'
almost think of it Synonymously as an organiihtion.
‘That is why we try 'to say we invent a system._ ‘But,
for ouf purposes, -we, don't have to be concerned with.4
that because 'if what we are looking at doesn't meet-
our critéria, we simply define it in terms of new ~
criteria. We'don't have to WOrry about® what is going
on in the so-called real worid or the phenomena as

e See it ,

2f.

Y

” LN . v
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PURPOSES OF DEFINING A SYSTEM -

¢ SN
iy

But we have to go back to what is the pur*@e»”
: pose we have in; mind of doing the researcﬁ
or understanding the system. The purpose is either to
predict where the system as we define it is going to w’,
go or to. be able to change it and control it. That-is; .
. where the burden of proof comes in. That is where we .
haVeﬁfo defend which level is the right level to look . o
.-at the system. .

|..'
é-‘

.(}0

A

¢~ TFor instance, if you observe that people aré .
losing health servﬁces and someone else comes along
¢and says "But, if you lookwat this, they are nbt
: losing thé*services, they are just being misdirected,"

you may want to change things or your observation may

be wrong. But, if you look at a larger system, you
gmay be right.. What system is worthy of investigation
depends ‘Wpon this. Obviously from the human standpaint
we want to try to deal with the simplest system.

4

SYSTEM PREDICTION AND CONTROL

,:;‘, L

¥
!

~
F

-
7 (S
S
4
‘ \J
,; . I

How do one's research'goals fit into this?
_ We can be interested solely in prediction,
p that is the extension of boundaries of our digcipline

///

Commﬁgt

[

On the other hand our research project, in
general, and many of us who arevin-the- colleges of:
igriculture, Life Sciéncés, ‘HumanAEcology and Humarl
Devglopment have -a veny'strong mission orientation )
tofard rutal devglopment.' Given this kind of orientas: .
/fion we hdve an academic interest in prediction / v,

v
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Simubated Systems’

!

Pd

¢

v

~

: about simulated. systems, one system, that our clients,

/ rather delicate balance between "invented" systems and:
;s ~whatI- would like to «all "simulated" systems, on thes-

- body, we know what is going to happen to the politi-

v

and a very, strong professional interest in control. S
Ir other words, we want ta be involved in setting )
policy. 1If FHA changedKF

"would happen? Now does

,systems, certain kinds of consensus over system
boundaries' in actfon systems, in other existing

accommodated in our research desﬁgn’

-Hardin: Yes. You are talking about a research system

. that\ you. can choose as far as changing the system is
f S . . > - - [4
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the policy here,” then what
t this tell us certain

governmental or private sector sylstems, have to be__

THE "REAL WORLD" IN BALANCING THE SYSTEMS MODEL D
Comment: We wishtb work toward°the fqture. ‘We in-
cluded’as one of our research objectives,
"noty and ip the future."° We want tq be able to think

the consumers,haven't even thought of. We've got to.
do some.of .that, but we've got to do some things that
fit within the understanding of our action- related

1egit}m1z1ng people of what systems are. C Y

.In other words, somehow we've got to find a

one hand defining systems as we see them and on the"
other hand staying within this balance of concensus
as to what the real world systems "are." Because those
peOple out there "have to define systems and impose them
upon the world,*we 'may have to work w1thin those systems
as-we do our research . -

‘o

—
v

RESEARCH SYSTEMS CONSTRAINTS

basleally In other words you have to worry
about your inputs to support ycur research. If:you go
out and drastically change the system or if you say
there has to be welfare or free medical care for every-

cian-who funds or helps give you the ‘inputs. If he
is a conservative, he won't like, that.concept. Further-
more, he is. not going to stay in office because he
helped fund you. You are not going to have your inputs
very long. So what you are faced with is constraints :
on your research system. You can only go so—far to -
change the system because of constraints on your inputs,
A l .
You also have constraints on your output because -
you can't go’ too fast oh ‘the" change sometimes, althg
you may know it may be good. The outputs. will affectg
the constraints on the politician who -gives you the in-’
put. .So when you dos the research, the alternatives

0043 .
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Research Constraint
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A

things, depending on the short run, or long run. - .
also may be constrained, . You've got ‘to make a judg-

‘ment, How much constraint by the outside system-is so

-act on the total system on the state*:level. And thére

'people will try to define for you. And you.in turn

'-variance. Some of them aré eliminated because they

" in £hem.in terms -of the-service they may.get, their

35 .
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concerned are constrained; you can not do certain

\ - 4; .
9 RELEVANT AND. POSSIBLE RESEARCH ““313:

The type of research or the system you'talk about

much that youﬁre really just wasting your time trying
to get information about it,  Por instance if you are-
talking about changing an education system, a constraimt
could be that the only way you can make changes to in-
crease the effectiveness, efficiency and so forth is-to -

no. way you can do that. Then you'Ve got to say,
"Should I Iook-at- the subsytem?"

So you see, you are yourself caught in a systen.
In othergiords, when you ‘start doing research you are.
bound. The systems that you can look at the outside

only have a certain variance within which you can even
A

define systems. And unfortunately some of the best

systems to look at are the omes on the outside of that

won't give you information. _You.are cut off as far"
as gathering data on that type of system. So you ‘are.
yourself dealing with a system. :

& - AN 3

RE-EXAMINING NE-77 CRITERIA Fon\" _
] SYSTEM BOMWDARY DEFINITION . © ; . S

Hardin: How have you defined your system? We'have .
dowm these criteria . :
) 1., Nonmetropolitan . Yo . -
., 2. Geographic territory. . - . ~
: 3.  Demographic dharacteristics - L
Comment: We are interested in people living in map~"
metropolitan cammunities.- We are interested

ervice atxthe local community. Or, sométimes they may
have to go outside the nonmetropolitan commnity to-get
it. For example,s.onm people may go to their regional
medical center like~BOston where there are eye, ear, 4
nose and “throat specialists and so on. ) -
Hardin: Well how many of youZZree that you are P

i .. defining a nonmetrqpolitan area as people '
living. in rural areas?
Commént: ~ Well, we don't want to get hung up on the ." P

difference between nonmetTypolitan and rural

but. if you can recpncile the two "of them;you are al-*
right. S o e T




& "5\ ’ L : RESIDENCE AS A USEFUL DISTINCTION )

RN ' ! Comment: In-picking up your use of the word "living,"
o . | ' we -have taken residence basically as the
. el ® ; e1ement of definition of the people in the system.
. ) ‘ ‘Hete are those people whose normal abode is.in this
. + . region. .
Problems of  Resdi- Comment: Getting back to health delivery system and *
dence Deginition ’ the problems that rural areas are -facing
) T ‘now, it might be that they have a super highway, When
interstate 80 went_ through northérn Pennsylvania it
T created all kinds of problems in emergency care,
- ‘ SN - . because peoplé were in the area who were-never there )
o ) _beforé. ‘They had to reshuffle this organization in
. . ) B “the emergency ‘health care area. With the health pro-
. - - ,  'blem it may be that an area has” to be defined as the -

-~ b -

) . . geographic system-rather tham just people that live -
. . ‘ ) there. . - . . . /

.. . . * COMPLEXITIES OF BOUNDARY DEFINITION

Limitations. of . - - Hardin : * Do you see_wMat I am getting at? If you _
“. ) liwit your total system or your concept of
K R . ) what you are going to cover in services to just people‘
‘ : s living, there you are taking it down one step. You . .’
have excluded a Jtem which recognizes that transient
people coming through tlxe system may a1so need the
: <. services \
Ve ) : Distinetion Between Comment: This is a very real distinction.:- For example,»
, Pewmanent and " the area that we are in right now as well.as
- . Temporany Reéar the whole state of Vermont is nonmetropolitan, but in \_,,///
1 dence the summertime two-thirds of the.people in this im- _
i o . mediate area come from metropolitan areas. 'Now, if »
’ . “we are .concerned with service delivery in-this area,. -
e .77 it isn’t where the people live permanently that is ®
important. ‘Rather, it is the services available in
the area where they happen to be and for this part of
Vermont the kind of problems they create because they. . .
. ) are here. Now if you call living, tempoxary living L
, or seasonal living, .alright, then.you -have met your a
. - _ .+ _ definition, But this boundary, thing is mdre difficult,:
. ' ) . | more complex than if first-appears.

.
PR
"l

, + -
4 . . ) AGREQ}NG ON THE TOTAL SYSTEM .

Problems of Hardin : ~Initial boundary definition is one of the
'Coondination . © problems as you start research. <You are .
. e - going down into the subsystems because this is what
‘ you are concerned with: ° You work with the larger.
. _ kubsystems. This is whdt you are goiig to be judging
) . Jd . your-wgrk'on. But, unless at the start you:understand

. o i - .
. , . K - .

~ ey . : . . . . " z~ Sl .oy .
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what large system you-all .want to study, you are going
to have tremendous difficulty bringing it back to-
gether.

) " You are going to be judging the total services as
the output. The way you would probably set it up is 4
to examine the adequacy of the services, or commgnity
services for the large system. Unless you have a clear
idea of what the large system s you are not going to
know whether it is adeqdate or not, For examp¥e, it
may be adequate for the people liv1ng there but not
for transient people. .- 1P .

Now, from a practical standpoint if, you are going
to try to get, funds or to convinice people to change anaﬂyoa
leave out a big segment of the population you will make
it more difficult to sell your change ta people. th
may.not. get .funds from the government. because they N
recognize there is a big\element you possibly have’
left out as ‘far as effectiveness is concerned. The
gengral public may not even recognize the fact of
effectiveness in your' system because they are judging
EPFectiveness by when‘theygo into the state for a )

They are transiént. They can't get health °
.services on the weekend. They will call that in- °°
effective. It:'may be'highly effective for the large '
system you were talking about. .We can't.even start .

‘talking about spliting up into snbsystems until we

agree from a research standpoint on what are we going
to consider as our large,‘main%fystem. .

| 3

TOTAL SERVICE PROCESS IR

If one studies service delivery systems

does one itlude . the consumers of the system;

or solely the providers?

Hardin: =~ Well, that's why. you are dealing with sub-’
systems, I think you' 've got to take the

larger view of all the services. Now how.do ou go

about measuring the §uBsystems and the procesfes that

are going on? You can't determine that until“you say .

what, 1is the larger?system you are going to look at. ‘. N

You've got-a giver and a receiver, ‘If you ‘look only

at 'the providers ‘then you are saying’ research—wise we

are not concerned about the receiver. We are talking .

abdut services only up to the point in time until

they “can be received. -That'is a couple of levels down

from the total system. oo ‘

&
Comment :

-

RATIONALE FOR DATA COLLECTION T

* For example, I noticed you have some demographic
But before you did that research what

5 0046“‘, h.._ A H ’.hm¥$_ﬁ q?d

T,




" Convenience: \ determined the group that you looked at, 'Lt appears
: "~ that you. topk lactually the people that were 1iving
% here. Which was what? Convenient?
Comment: Probably.
Hardin: Convenient because of permanent residence..
) Yet if that is the system you want to talk
{QQZuaiueneéa -t about because of convenience, stay with it, But if
: © . you want to “ihclude transient people and we want to
. concern ourselves with delivery systems of health.
services, we are going to run into problems because
. we have excluded*in this area of Vermont at least
Y ' half of the people to whom we are supposed to.be
T e de1iVering services. .

E]

-

SR © MAXIMIZING EFFICIENC} UNDER ‘'CHANGING NEEDS
Comment: This.is one thing we kicked arpund earlier.
Peak Needs ' One of the problems was in delivering this

' se;vi/e in terms of the peak need and whether you
have under-utilized services when your seasonal resi-
066-Sea40n Senu&ce dents aren't in the comminity. Meeting the peak needs

Dna4n o of the seasonal ‘péople creates quife a drain on
% ' ‘ services for tlie year-round community. You may be
‘ over-built in terms of hospitals.\ Whereas for the . o
LR year-round ‘residents you may be under-bui}t in te;ms

of educational facilities.
o "Commen?? Are all the outputs of any system either
1 AN +inputs into another systemyor feedback into- -
. "~ that game system? .
' S Hard n: Right, output has to go somewhere. By .
‘ a .. definition, of the way-we are looking at the
* model, any output- hqi got to aﬁfect somé other system.
~ Comment: So if you are over builf in terms of your '
peaﬂ needs for this community, then that is
not necessarily efficient because it is not being
*utilized year-round. Say you have 100 hospital beds ’
and you need that -for the skiing season, because of o
bdken legs, arms and so on, Then in the off season '
,of- the year yo only need'ZO beds._ What _you have is"
80 beds that;dren t'really helpful -
Comment: -An 80 bed constraint, right$ You've got te
" delcide whether you can afford to operate

, ~, .. and survive. . Y ) o

- Meeting. P@a
. -Without Qver-
Laddtng yst

SR & DEVELOPING FLEXIBLE SERVIGE RESPONSE

P

»

Comgent: I was making an assumption that if you were

' # « , pgoing to be functioning as a system you had - S

to meet that peak demand for 100 beds,  even though in- )
. arts of the year you onlifgee ded 20 ‘beds.’. "

Comment- you Tve 89 6 ask how can we ‘meet the - : 3

. /fpeak without b ng disadvantaged with the :

R TR L
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R IR ,.;k over elming '80 bed constraint because that influénces
: ~*_~ “the- e féctiveness oF, efficiency .Qf our system. And,
2 A therefore, our output is going to. be ver.y costly in -« .l

o terms of resodurces.
.'" Comment: Well, it would ‘be_nice to have 100 beds

. i {.‘w“\ . available for people who. come here for a
oL ; .. short period of time, but the permanent system just
IR ‘annot take that load. We need an innovation in how
» e to§meet that need - '
T . o .
’ DEFINING THENTOTAL SYSTEM AND RELEVANT SUBSYSTEMS .-

7 Hardin: Rere we have a problem of defining the people.
Cte tikat: are “living there and trafiient people. ) \
Ueﬂz,m,twn 0§ -"Resd- ~ Lat's.assufid that certain researchers only want to ’
_dent" by Subsystem ~ lodk at the permanent residents. A Maybe ,certain other
individuals only want te look at- -the transient people.
e ' When you gather informatiorf agd you say, "I am only
. talking now about the residents," you know what sub=
i system you are talking about. 1In the educational area =
.you may find that it is more logiCal and meaningful
=~ -—-to_talk abouit just’ the people living there because t
: ' . transient people aren't going to be .going to. the schools.* :

-~ v

2R - ) b ‘. * In the hospital area you may find that you need

A - to talk about the larger system in the sense of in-
Tl ' Spwéma%n cluding_ both of them. You are, talking about ‘meaning-
System el ful ways to express effectiveness of the subsystefls.
Any statement must be prefaced by the the fact ‘that it~
refers to a specific system level.

T .

Constrhaints ,},n In the education subsystem you "are hqlding the -
SyAte,m veﬂuu,twu external constraints; i.e.; the transient people, - )

} fairly well constant, and- concluding these constraints

T . areynot going to have a great efzfect on the educational
subsystem. S0, when someone in/ education says,',' This
is’ an effeétive servide in.our, commnity," we know that .
this. .system includes on1y peopl ~ving there and not f._{_ i
transient people. . R T ks

3

1

e Bui: when you talk bout hospital effectiveness

3 S y.0u are talking about effectiveness for transients as, g
B v-:: well as.more permanent’ " residents. ‘The housing analysis -
aae you may split up’int residential services and tran- | %, ’

- " . . glent services. Yo({  may, \decide that’ there ‘are housing .J*
gérvices that thi31 area must Have. for people that are. =
e metran\sient You may do effectiveness ‘studies of _v-_eiw

o RS I transient housir(g and- essenﬁially not worry about
oo T N . permanent redelents -except as a .constraint. .Now,, when ’
T f‘ % .you. report your research, you know that i.'t is based - -~ 7
oo >+ on the otransient subsystem and it must be combined

e .. with, findirfgs from, the sresidential subsystem if,.yg

i x”//[f : are/going to talk about housing services fd;: t"he t%?? £ z’(/ ye
YA | X populatidh, L = RS ofe
’ e, . PEARE B )
b .% Cy e o
I - ’{ - ,{i' 904'8 N -
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- . Problems of System One of the biggest problems of system definition is
o Definition Recapped making clear in your mind before you begin the research
S . what ‘total system you are going to be talking about-in:
o, AR : your research. Decide who else is talking about the
ST ) o systenf and what are they talking about’ﬁggkgﬁ they ‘
. ' réead something about your work they will kndy what

’ f(_; —' ‘/'\ large’ system you-are dealing with. . g

WHAT ARE THE LARGER SYSTEMS’

[4

Syétem as Mentat . Comment; What we have sort of tossed around is a new:
bét&aczxon . concept for me; that systems exist more in

pe0p1e s winds than they do as real objects. And
therefore, for us to analyze health, housing and

z R ' education puts us ‘into a behavioral science kind of

AN . model of research. I don't know how much we have been

F - . - ) « thinkihg about that kind of model. It is a matter

e of tracing through people's minds, talking about.system

. -, ) ' as a research approach, versus tryipg to put down

- - 3 . Ysecondary data, numbers and such

' Now when- you take the concept of systems research,
. : i.e., what is in people's minds, and add tq that the
T, . ) notion that anyone of these three service systems i%
o s System Reference. ,a part of ‘a larger system, mi’questlon is, "What kind-
‘ ' * ‘of a larger system are these subparts of? 1Is it the
- ) "% community? Is it the county? Is it the state?"

L »
i, 2 . ' . ot . .y
? . . DEALING WITH ABSTRACTION™

; . . ) . . Hardifi: Let's take-the question about systems withln
. T C .+ 7 . systems. For me, all systems are basically .
- . abstract., Even a perception of what is solid can vary
£ NN Lo with individuals, but it is.easier to understand some-
AN I thing if it can be seen physically out there. Let's

o : ‘ go to the housing subsystem.

) . : l A HOUSING SYSTEM EXAMPLE
< We‘know that housing is part of a larger system.
) ‘. +-We know that there are constrvaints in the region, for
. : ,instance, finding for the region. The funding is for
. . . the larger services system and notdnecessarily just “for
\ State nggz Housing housing alone. Let's say that we aré only concerned
. e > .Syétgm_ . with the housing subsystem in one state., .We can make
SRCERE . an analysis of'the housing sittiation, and possibly the
o ) »  adequacy and effectiveness of the subsystem within a
state, o

. . .~ .
a- ‘ .
. - ‘ = ~

. '
* Regional Level S In our research we may conclude that the housing
¢& . . . - supply is adequate given that-we are talkipg about this
Vid e ' ) subsystem. The supply may not°be optimal 1if we com-
; o bined it with the other-ten states.: In other words, -




' .‘ optimal housing for the region may be ‘sliglitly . . ) -
different; it doesn't have to coincide with optimal .
#;, " housing for arstate. ,
2z v

IMRACT‘OE—SUBSYSTEM ON’LARGER SYSTEM - R

Further, what this system does qé}l have an’
| - influence upon ,the larger system that it is in, °
- é’If all the money is given to one state what's going

Relevant conéthaf”¢5 to happen in the other ten states? Also we are comn-

Individual Level What is opti 1 housing for, an ind1vidual given | -*

.é'
.

cerned only with the constraints on the system that
are relevant. We have a multitude of constraints,
obviously. We look for relevant extérnal constraints
which originate in the larger sygtem that the subsystem
is in, Itswould be almost impossible to constantly
keep going up system levels. :

[

4

Now you can tgke it down even a little futther,
and go to the indi%idual in a particular community.

certain constraint ? TFor example, one constraint is
“ that he won 't move \away from a certain locatlon. if
f we coyld get the indiyidual to.move “we might be able
i to get an optimal hou ing situation more ®asily through-
’ out. the state. : s . e
H . -
H

So we can deal with 'the subsystem recognizing that ‘{

- “the larger- system has an inf}uence on it. Characteris-

tics of the larger system.serve as constraints. 'Also,
- we can talk about the subsystem and its influence on *
the larger system. - A . . .

N ‘ RPN
£~ - ABSTRACTING THE SYSTEM FROM OBSERVATIONS
Y]
Now to ansver the question about the abstraction~ ot

(PO

of the system. The systems approach says that' We..see
objects, e.g., individualscand houses,&and theinter- ©
action among these objects. From thegse obsefva if'ons .

we have to abstract the prpcesses that go on. mh?Se
compose the’system.,‘ - ' o Pt

o S .
. . PR P P

It is important to note the interaction amongwé
ob,ects, e.g., individuals and fhouses. This does ?ptc
. imply that it is necessary to ask each. Yndividual.
ObéemVXng Inten- " .about his conception -of a.good houde. .We look: at ':

action

/ / housing that they are choosing and conclude tha e .
‘most .people tend to be choosing- ‘this type of nousing, i
théy probably prefer it.. . Lo Lo v ?




PREDICTING WITH A SYSTEMS,K MODEL
Building the Model " If our wgdel predicts correctly, we build this
. . ,certain type house and people live in thems; There-
S )fore, the system or our concept of what is out thege
‘ 'as-a system, gives us a good predictive: tool, ‘We an t
‘know thaé the™ system model is correct. There could'be
other reasons that are the cause. ‘Qur model says that -
it was the preference o§ 1nd1v1dua1s to choose this
type of housing that catised them to ‘live in the houses.
It may be that these houses are the onk? ones available.
But the ‘model.or the system we are ta} about helps'
us predict, - -

‘ N
. \}ﬂfkovmc THE MODEL

If we are wrong and the people don't live in tﬁé?i

houses then we have: to go back to the model we create
- and ask ourselves some questions. Is our error due to
Adding New focusing on the wrong process? Is there something else

. ReLationships that we neéd to include in the system that helps us

R explain the situation? Could it be that not only the
appearance of the house But the number of the apartments,
that are available for.rent should also be included

in the system? - T e

[N -

E

.We posit another relationship. - Maybe there isa *

v

connection between the type of house ind the avaiig;,/
b111ty of rental units. There may be an interactitn ~
befween those in a person's mind. We predict on that

i

‘basis and build rental housing to provide better
services., .If we predict that they would go into the
rental hbus1ng but they won't go into the regular '
housing then we predicted correctly.

(3

,
BUILDING A" SIMULATION

. . 2N
o

s - . What wé are starting to do here is to build+up a
//ﬂodet Stage 1 simulation.” I start off attempting to make the

. : . assumptions that I believe will 'hold true as 31mp1

. as possible, as linear as» possible, and w1thout any’
T ' 1nteract10n.& That is the easiest model w1th which

to deal. & . S . . ‘ ‘:
. ¢ Modef Stage 11 - But due o the fact that there are interactions
: ' among variables we mneed to have feedback here. At
. . any point i the simulation's development we may try *
" it to see, 1f it predicts where the system is going
to go. If it is accurate we are more willing to
accept the s1mu1ated system model.

.
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If I change one of the assumptions here, "For~ N
instance, and put in a higher proportion of rental
" ‘units, what will be the.effect upon housing adequacy? .,
T You change the Variable in the*simulation and run-it
' through to “See what the system would ‘thenolook like.
e 4 P

IMPROVING THE SIMULATION NN ;, e 7

If. you get good results from the simulatioﬁ you

may want to build more rentalsunits iy your ¢ommunity =,

- om state. If you do this in your sommuhity and rentals

° | in bounds you anticipated you 've .got to° go back” and ) ,
. ~ ask yourself;" Why?" Was it because yoy didn't use the -,
~correct values in this system? 0r, was it because some
external constr'aint came in that you had npt cgnsidexed
. e.g., a flood? If you don't think an external constrain

“has drastically changed the situation, go back to your [
simulation. -Ask yourself if there are some relationships
that are incorrect.” Then, you change Yhem to,better ’
predict the situation you observed. .

o . DYNAMIC'%YSTEM

- - < *
- . What'you have done by using a simulation is create
a system that is dynamic. [There are certain relation-
ships and you are taking them and building a medel.
,And,. over time, I hope~to build it complex enough CL
.‘that as I understand the complexity of my simulation
v'1 will understhnd the complexity of the relationships
- in the rea1 world., 0

Remember one 6f the first comments I made. We;
don't expéct any type of $imulation ever to be o g
_exactly like the universe. . But our simulated syStem
helps us understand what possibly could happen if we
do’<such and such. If we .change, the income of the
people, what possibly could happen? If we change the
tax rates, what - possibly could shappen?

.

INTEGRATING SUBSYSTEMS

-~

Comment:

-

. grate the findings of research on three 6b-

Ear11er you commented that in order to inte-

don L come out the way you thought they’ would or with- . -

-

a

", systems you had to have some sense of the definition

2

of the total system,. Though that intuitively is

&
ttra« I

S o ) ‘tive to me I haven't the. foggiest idea of whdt/it ‘means.

- . Hardin:

You have three subsystems dnd you want to- in=

_ tegrate them.

This is not’ in the sense of being-.able

to use the same data. What I-'mean, by Antegration is
) that if we are talking about 4 concept of services and* .
AR our concern’is with the total service delivery system,

.:/ . .7 ‘ = . Lo
[ . . ° i -- .

wooolpes2s 0 0 T
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T got to integrate what is going on in three;subsyst
' [
" e . Inikgnaiing Housing: '1,1 Take hausifig and education as an example. You are
i - and Education . interested in providing -schools closer to chidren s ]
R s J& o homes because you think that will improve the school,‘L
. ’ ov i.t - -systems. Therefére, %here should you put yoQur new e
s : , schools? If you- make .this de&ision without also in- " )
) Lot © “cluding the housing system you could be’placing
’ RS schools where there is no housing, - Or,°if you start .
- T A g : with housing, you. may ‘put housing in a p1ace whic AT
< . e T sel @, created ‘educational problems. - . ; ..\f: | “
D -, ¥ ‘ T ' T o
’ . Maxmba&nrng Cotiinon , Now, -if. you are going to do research in comminity j °.
- o Lev@& 06 Ana£y444 . services you 'Ve got to keep this in mind. What, you
. - . want to do when ypu are investigating one subsystem is | ’
< . s 8 “to keep - it close to the other subsystems. The researcher
o < . ‘may be gathering information and building understanding
-0 . b ” * of the education system, which is an external constraint
(e IR T < ) .upon the housing system that you are studying. And,
' \ the housing system, in turn, becories an externalcon-
He 7 ) - . straint on the .education system. We can better ‘under-
< b ' stand the housing subsystem:-if we know what is going
S ‘ . «_ %on with the external constraint represented by the '~ -
e educatibnal subsystem. -

+
o

*

. : Ininnnelliianbhipa ' Without going into detail you can.see how this
y \ " 0§ Subsystems would effect hospitals as well.. 1f your schools and

- C housing are in a certain, place +this location-.is-going
. to affect your medical area, Where do we put, the .
mes  medical facilities? Now 1f’you go about this using a
S . nonsystemic approach you would put in the housing and
s - i : then worry about the education facilities later.

#
.

T S O’IZ'T-IMIZING THE TOTAL SERVICE AREA

- '

T H In a systems approach we are looking at a. total Y
o ‘area. . We would like to puf ouxr housing, education and -
. s . - hospital services systems such that the locdtion of :

gL Subbptinizing . -all three.of them is optimal. You may do one in a

\ CT _Subsystems \ isolated fashion or maybe you would waht to have an
. “ ‘ O optimal school system but you can "t get as far with

“ , - . the other two, "bousing or medical services. Then you

~ . -Optimize the total service area. In this case, it is

i ‘ 13 " ;U . a matter of where you would put your physical facili-
R y o ties. = You are sub-optimizing the individual subsystems.

N 4
.2 PR 3

-~

s

) A " ' | CASE STUDY As INTEGRATION TECHNLQUE
- 3,; ) i . - . .

s N -+ A technique of integration that has not been °

S ‘ . .widely used in some areas is the cdse study method, : 2

= ) X Perhaps you might try to find a typical cqunty area.

re ) .'_'- . . - \ .. . ,/

: o ° . . T - . i . L
;”R,- L . L ’ é-ooss . o .& . |
!




L ‘ e B s .o > LOr a 'mew time’ span, L1 tilnk these Stldlil LIL WLLILLM
itgees o L= ‘ Y . " what Dr. Hardin is saying about the survival -goal of
instead? 2T ' o . aystéms. - - /
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You may wgnt to .go in and just concentra%e on getting
information about all’ three'service areas and how they
interrelate there. Then you Qould come back and .discuss
the'\influence of one. on-the others. |From the case ybu
might see how the systemchuld be integrated

. LEVELS OF "ABSTRACTION f S

Adbhntageb o ) ‘Comment:, A$§ you havenbeen talking it increasingly
L . Cbmmuntty Leve£ ) . . seems>to me.that a system is’an, abstractidn-’
& ' - LA . and that even as an abstractibnh:gpmmunity" is. a use-.
'\ - e | A -0 ful way to think about a system,” In other words the
_ ‘ o ’ ) . most- psactical level of analysis is not this regiom,
nity ¥ <. " . , ‘ ' not the "state, but It may bé a community. At least at -
pu -t - ) that level of abstraction you have all three services
=M iS‘ o . 2 . and you have identifiable constraints,in,terms of
searcher ' o ~ , willingness and ability to- tie these thrée services
anding K together. You have identifiable external constraints
straint . ) 4n ‘terms of state and federal‘policies as they affect *
d, S . L : local services. As an -abstraction, the community might
on- . . - . . ‘o . be a useful.way to think about%the system,
der- - . . . ) \ - Hardin: . You have to keep inTind that the systems
' N approach is only concerned with being able
to ﬁrggict the phenomena we are,going toysee in, the
future or being able to control or change the pheno-
Choose Level with . mena. S0, we are not too concerned with the level of -~
Best Results . abstraction, In fact, we’use a level ofﬁabstraction
) that gives us the best results. If looking at the
total services of a region doesxnot giveiyou the best
results.from the standpoint of getting the things
done, you may have to go down a step. I} you are
uncoqurtable dealing with the high absE{action maybe
you ve got to come down to a lower levey

*

[

)/ COMMMNICATING ON THE SAME LFVEL ) 2
. Cod. B .
The key here‘is that the level of;abstraction you
. select has ﬁﬂt’to give you an increased understanding
-or increased ability to predict or change the system.

. . Theé point is not to get hung up on which® system you have
Commonality the to be in. Remember that the key is that if I want to , =
Key talk to you aBaut this system mtﬁthis level," I ‘must .

make sure we know what we are tallking about. If you
want to talk about community systems, many people will
have a fee% £8r this level .

\ , $
[

“ Fedenal Govermment - 1 think we ran into, this problem of system levels
Example ’ in some of the government programs of recent years. *.
: That is, we may be able wo sub-optimize systems; but- .
from a total standpoint it has been detrimental ig some
areas. The way that welfare °tandards are. set 1s an

-

-~




- Unconscious Com--

munity Focus
v e,
h s

-

-Comment' I think.

example."Spreading the welgare burden by allowing
states to have the ability/to determine how;much Y
they want tof give may ‘put-unjyst burdens on some ,

-, .states. State-determined welfare benefits may not

be optimal for the total system whileifor some sstate’s
ft is optimal. ° « Kl R
‘ave been thinking abodt primary
ionalp health and housing -services

=edu

that most .of/the people get within the community "

r

st of‘‘tha time. Because that is almost
ve ended up defining things. We talk

boundaries
the way we

.-abcut. edutation as public, elementary, and secondary

where we are typically 'within the community setting.
In healthﬂcarey although our focus is on all.heal

manpower are focused very heavily within ‘the ¢
setting. . e




(\’\ - . R e . ;o - -
S . . MAINTAINING THE LEVEL OF ANALYSIS
. . . ' . . . <. o 4 /r * - .

L Pl Hardin : It is very important if you are doing research . "~
' A Shift 4in« Level . - on a system at the community level t yo
X . oo : ‘v realize that is the level you are talking about¥ A/,
e S o . year -ldater: you may try to talk about a service thét you
P . f e T < *%,  are how dealing with but try to talk about it on a/state -
' A . y °1evel° ‘It is very easy to shift the level of analysis
R i . without Jknowing it., 'This- shift could create treméndous

. ‘ K / confusion as far a# beding able, to judge whether ypu are

s gRIEr
-
R
”»

.

L
»

wr i D

‘«.}‘: ¢ .

-4
. / improving the system° That is, ’/if you talk abou the
L . community, you can't go to the state level to make the =
. T 0 - - —judgment of having improved it, Stay with the ¢ommunity
C ‘ s level: and make the judgment there. .

e * WORKING THROUGH A SAMPLE/ SUBSYSTEM ~ HOUSANG ’ _

™~
T

. . . ) / Comment: -This subsystem mode}/i_s confined to housing ) o
- 50 PMcent Rental - ». .. withifi~a=rural t6ym. Let us-assum¢ that'we can '

\ ’ HouAmg somehow Tocate 2 town with 40 or 50 percent £ its housing .
"R . . . - being rental housing. -

‘. . ' - IDENTIFYING THE CONSTRAINTS RN ' .
i . / I fa <
Hardin : What we have identified is a 1an/ger system . P
. e - that is the housing:system. Since you canpnot
research the whole area, right away, let' s/ start with® part .
of it. Maybe we can learn a little bit about that and ..
, it will help us expand. Ydu are going to be dealing
. * with the subsystem of /rental housidg in a Vermont €own.
: A constraint upon this subgystem” is Vermont, and whatever = °
e - that represents. _ Are people in Vermont any. different ¢
VI . ‘ . than ‘people in Néw.York Pennsvlvania and go forth? &
o . : That automatically becomes ain external constraint.
. it . : ‘Comment ¢ The other *constraint would be that 4t is"a A
o ) ’ Co N articularnsmall t:own.0 This is wher’g it could .- A
. : S - be applied® .
- Size '/ . Hardin : Théwre are constraints possibly tied yn with
: . T . being a /small town, Now notice we dog t rhave !
o . . to go into detail) 1t just, means we have o ‘ue'aware .
= -/ - . g " that t\here could /be- constraints on this& systém due to - °
o _ ts - this fact, If there are, we will whnt to try to identify
o T g the crucial ones later. - "
Dot b eeneet T lepomon of - »  Comment: Didn' £ we -identify anothe constraint when - o
S ‘ A Renta& Hou.éuzg ‘ we said’ the community--wou have a higher } ‘ ‘
T proportion of Yental housing? - -
Incame D.téi'}u,b"- Comment: Another external ‘cénstraint may bg that we
tion e are_able:to specify, the. income distribution
) / S of hou\seholds who .are in this rental housing. ° -
y Y PP . ‘ ./ . e . ‘x ) S . ‘ B

N 5 . . N . > R ,° . s ’ . P |
. 2NN v - * . o 2! . L B PN
- L - R N .- .
“ . - L . 1/ . . )
¢ - K Lt -

-

- e
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.. DISTINGUIRHING EXTERNAL FROM 'I.NTERNAI. CONSTRAINTS .
- _ Hardin Now we are glimina.tlng dealing with any su'b-
) ﬁ. system that we cannot specify the incomes for.

/o ’ And notice, that, in this case, once we learn any'thing -

o - from the su'bsystem, we can a.sk "Would t
/, N ship tend to hold true even though we ¢

-.,% " " "income distribution?" s S

o Comment:/ I think this is an intern

, - \ *  subsystem. .

Comment: No, it is an external constreint. R
e iy ) " Hardin:: Well, Det's stop to thiuk about it. If you
[ P . . have tha subsystem and its ‘physicel area, an

’ ) ’ inte:fne.l constraint is.going £o be thé income distribu-

cons:tr‘a.int of a,

tion As Intewal ‘inconle distribution is pert of the system. It is not

g Ine.ohe bambw.._ © tionp gn that area. . It is internal to the system. - The
z 1o the System something like the influence of a sta.te or the political

. clin{a.te on the area.
tand Use and Comment: Then, there is dland availability in the small

- Avaftability towvn and present pessible 1and usage f& ‘
PR . renta.l hotising. , -

- J S Ha.rdin : _Then that is obviously an_ internal con§tr
_,—\ . Zo‘yu.ng as " .“.M A 9ozmnent: ‘Might it not te an, external constrsg jne~0r land
Y , | Ex,tqmal ¥ : a.va.ila.b‘ility as well, depending Tipon zoning

3=

Y, - i '. / Hard:.n : Yes. HoweweT, probsbly our largest toncernw el
R N would-¥e that .the rental Housing subsystem .- -
. "™ %77 -/ hes an int®Tnal constraint. Admittedly, it may have = o
. o Anoedit g/ some” q;c;_ernal constraints that influence land avail- . .y
: , .““%%.;\k‘?z,‘x&?‘ ~"ability. . ;
~~ [ Comment: Well, 'by the way land a.valla.'blllty is handled
Rl S “in the model we assume it directly feeds in- -
- ol " to the level of cést of land, _
ae,tou Inﬂmmclﬁg Hardin :  Notice,’ we are trying to idéntily key fa.ctors L
.. A N . " that are going to be influencing the system. :
VAR ‘. Now, by putting land availabilipy as ‘internal or ex- :
terna]: is really irrelevant. What's important is wha.tb o

0l

the ‘constraints are. going to be.’ 7 o

\ . ~ \._\J ' ~ " .. ’ -:--_. -

. Co- . OPPORTUNITY COSTS AS A FACTGR. ‘IN” A U s ':4""%5

- : " RENTAL- HOUSING SUBSYSTEN . N ,;;:-* INGEIRES

cel . ﬁ S, . Ny .o .«,'.

I AP - v e gt
Re SR Comment. Oh, then a.nothgr constraint would be rate of e, ol

ita RN return 4o capital in-ell areas other than 55

A ‘Fental housing in the smasller towns, which I am &s um;:ng\ \

: N is consta.n This is the oppdr*uni’cy cost for the a.pi-\,%
To \\"tal . T e \

% ,“ng&in : The rate offreturn to the, other housing is.

constant. Now, that is an abstracticn if I

¥
»
b

T E ;».;};x»ave ever seen one. Why npt sta.rt out_ and .assume it ~,
. is constant. We know that the va.ris.tion is withir\t { \~
. C e \.
N /. - . s | ., _‘ e ‘< ;.:”.’ J/ s
*.-“.‘ . . R R . PR dg'_ a .
\ ° s .. . L B “? 4 . W& Ty
, ‘,.\ . ‘c 0“57 , ! R . “ . o .. v :".:,
\ oo T . « - ’ ¢ ;\f , . T o', P L. {‘ {x 8
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certain limits; but, to start our understanding, we will
hold the rate of return constant for a while. It is
imn&rtant -to recognize we made that assumntion. ) .

FkCTORS lIN PROFIT—-MAXIMIZING BEHAVIOR

_:.Comment: Then, the sum:ly function for production of
. . housing is a known function of the quantity
5, of housing which is produced during the intervening -
p time. For example, is you produce twice as many units ‘ N
{er ygar you yo d have to draw resources out of con-

e . - structyng othér T facilities and you would assume ration-
KR , ality%n profit-meximizing behavior. .
landfond Choice - The landlord has a decision to meke which will affect
! the annuel produciten of housing. He has the basic
e - decision of how much housing will be added to the com-
munity each year ; how much rentiel housing will be con-
structed? .
Herdin : Did you ssgy the landlord is an aggregate or

en individuel? - .
: Comment:* Well:, at this noint .the landlords are en.
aggregate. ‘
Hardin : Are we talking sbout én- aggregate decision of
* how iuch rental housing to bring in over :%
. perfod? The period of time being a year?- :
Trial Ruxt Abbump- \ Comment: That's right, end in the first trial min of
Zion 06 Populatwn . . the simulation the commmumity is dgssumped Lo «  °
. have a stable population. So the annusl :anrease in ‘
. . . rentel housing will be equal- to the amount of hous:l.ng
/ _ N T that is being condemned or destroyed because it hasn't.
o] . : . ' . been mainteined. .
Co - - ’ Comment: The weekness of this provision is that Vermont
/ o never destroys a house. .

/ ‘Y Destrhuction Rate Comment: Anyhow, we assume the rate at which houses are
/ o Ll e ' destroyed is the function of a lsndlord deev =~
o : ision which is an output of profit-meximizing. That is,

. . the destruction rate is equal to a mnction of their *
o . - . " maintenance expenditures on existing houses’y by age: and -
ﬁ\ S quality of housmg. .

"~ ' CONSUMER PREFERENCES

o Assume Househofds . - Further households are rational; How they set up
4 : ' ane_Rational preferences for housing, other goods and quality of
< P . housing is rational. In other words, if they could get ,
_ .. Onderning of° more ‘quality housing, they would take it. Also, we- ' '
- N Pregeiences - assume en ?rdering of perferences for the quality of
.- ‘ ) househodld. facilities which they buy or rent.
) N dee g Comment: What was the purpose of a.ssuxning an ordering ]

-

Nt "« = - - of preferences,
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QUALITY -VS. QUANTITY IN- HOUSING RREFERENCES
N y

Comment: Two things, how much, housing you are going -

.. to_ buy and what quality of housing are fyou
going 6 buy. This is from the contexﬁbe the tqtal .-
market because poorer households, given a reasonable .
set of preference functions, cannot compete as effect- .’
ively as richer households for new and higher quality
of housing. The next assumption is that householders,
when they negotiate with the landlord, are going to o
negotiate only on the quality of housing. They go to F
a particular landlord who has a ‘reputation for given '
conditions of households, either it is good or bad

" quality. They don t go to the Iahdlord and haggle -

over the amount of maintenance. Maintenance is [ e

. completely in his realm and geparate from the housing
.selection decision.

The net result when you work with some of these functions
is that you find that households are satiated more
quickly with quantity of housing than they-are with the
quality of housing: Rich households will get all the.
better quality housing. Poor households will get the

housing of'@fe!:ior qyality. f T i e
.- . ’ 4 P
- MODEL OUTPUT o e _
- \ . . 7
Comment: What is the output of the-mpdel’ ' AU

Comment: 'One of the outputs is the quantity and ¢
-~ + quality;of hoysing at ‘which each household ¢ s o _
of given income level will take the,housing Further,* »

® Y

. in out small towh, giveh “this model, the output is -

that péople with high -irtcome .tend to pufchase, new

' . rental hausing of a: high quality and larger quantity >

Comment: Are we only demons®rating the obvicus fact.- p
" that people who have,ﬁhre mpifey will get 2
better apartment? I thoughf we were saying something . - -
more. For example, I thought we,! were trying to pre- | g
dict the- probability that, householdaincome would be T

diverted into housing in this case, rather than into “'
some other good." .

. <
Comment: That cones later in the model ‘The*fact

.

that we come to a result ’hich 1s-obvious v
in itself doesn’t make the.model,suspect If it were '
'contrary to oyr expectdtions at that point we would -
throw out the model. So let's not get upset with that.
Haye we already stated as an output the quantity of
_housing that is.produced eachyear?

Hardin B Weill, according to your model, you are saying

* that the aggregate decisions of the indiv—

iduals is going to be such that they will build rental

s
k43

-

-housing only -to the extent that ‘we have destruction
. of old housing? . ) . y

0059~ o /\ L
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. rate, of return for his structure.

“Yould probably

That's right. Then, I postulate a function,
i that relates the’ destruction of old housing
to maintena.nce expenditures. )

1 4

MAINTENANCE EXPENDITURES AND PROFIT;MAXIM;ZIN&} BEHAVIOR

Comﬁen’t :

I didn't menti¢h it before but meintenance ex- . .
penditures are a function of profit maximizing behavzor
of the landlord. The landlord is trying to get ‘the méx-
im eturn on his investment- §o he i§s going to disw-
count net income flows for his property over time, The
net income flow will be a functi’on of price per year
that "he receives which turns out?to be & declining
function. Let's restate our asc'umptlon. The landlord
has to make a tradeoff between maintaining his structure,

"which will Keep the price function at a higher level

-over time, awd not maintaining the structure, If he
‘maintains the structure the price function will be a
Higher level over t;une. But at the same point, each period
he 'will be losing hlS ma.intenance expenditures. So, if
he puts too much into malntenance he will have a lower

-

. _" <
- N - ‘ i

Hardin . How -dbes zoning- affect hig costs?

Comment: Zoning would affect’ the lease cost of land.
Hard,in ¢ Could you manipula.te 1ncome apd property

A taxes? T
Comment: Yes, end in additlon you could mam.pulate

bu:Ll ing codes. Also, building inspections
ct the construction of houses. ’

- “riaei /




PRAGMATIC USE OF THE MODEL AND EFFECTIVE COMPLEXITY

Hardin: Let me domménﬁgsn the ‘use of the 'model. Could

’ you spend yourhtime more effectively by changing
one of the constraints? Typically, what you do with a
model is change one of the internal comstraints holding .
everythingelse constant.. And you will get a result. If
changing one constraint doesn't give you the results you
want, then you will change another one to see what tresults .
* you would then get. .

’

.

. Simple Models._

, . ‘ﬁote, once ydh‘have changed two of the constraints,you
- Versus Complex have really changed the third one. The third constraint
o Models is simply whether there is any interaction produced by

. changing two at the same time! This brings us to the
question of effective complexity. It is better to deal ",
with simple models initlally that have just basic con-
straints. Although the system you are trying to represent
may be more complex, try to woXk with that simple model.

_ You come closer to seeing what € stem is really like
starting with a simple model. 4

s
1

Over Sx,mp!u.ﬁ&ca-

. ‘ tlon . | better to start out with a little morg complex system, v
T . : By over-simplifying you could isolapé your system to such
) - K ’ an extent that it would fit no real\situation. We need
. ° . ) to déal with something that possibily has some reality to __ _
- ) it. For example, keep the rdtiongdity.assumption. :
| Whether you could say that the tgwn has to be stable
might be too much. -

E ) ) GENERALIZING THE MODEL
, Comment: Is that a move to make it more -general? /
Model oo Hardin: Well, I am saying that at this stage your systém |,
Constrhained  looks .like it is very constrained. In order to
. Justlfy working with it you would have to get results you
Focus on Processes gouldn't get some other cheaper way. What have you learned-
: ’ abgut the procésses? Your key to the systems approach is

the focus on the processes.

1 r .

* - - -
- o

S L PROCESS IN HOUSING SUBSYSTEM

. cLon Rate of ) ommént: The process that is the most interesting is the

) Deten&onaixon : . . rate at which'housing detériorates. ” L .

, Hardin: = Well, what causes this deterioration? What is P,
. the process of deterioration? o

L -~ o , Comment: The economic forces of style obsolescepce and
. ’ - maintenance expenditures.
< Comment: Can we also say that there is an interactifh
- - . Co betqsén the characteristics of the occupants
e N . - _and the.level of maintenance expenditures? Further, in

»
- -
4 R .
.
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- style obsolescenice can we assume that the style will go
i * _ out?.Don't some styles'come back again?
Hardin: Let's leave that topic. Can we look at the
influences. of the renter and the landlord., 1If
Inéeﬂt‘”ﬂ L00p6 we put in a loop we are not going to get the same results.
Into the Syétem For example, in order .to learn how the system operates,
. 'R . we may+plug in a change in the renter's behavior and try
//%* to determine how_that would affect the landlord's behavior.

i

L

‘ . . MODEL GOMPLEXITY

—Hardin: On tHe other hand, if you run essentially what

you have, which.is a linear programming tech-

nique, you are maximizing certain conmstraints. If the

résults come close to what the system seems to be doing

then stop, don't go on. But if there are discrepancies

~ then you have to begin building more complex models and

. open up the constraints. That will open the system but

‘ . you will be getting more loops.

Feedback Mechanismé  The reason you want.tc increase the complexity of the
: model is so that you can understand the processes that
operate within it. You have td deal with the system no,
onger in-just a linear fashion where one thing‘follows
ba

other. but you h@qp to deal with it in terms of feed-

BUILD CONSTRAINTS sLowLY

If you want to/ﬁnderstand the processes that operate
in a compleX/éigiem then you have to build in your ¢on-
strainté/giowly. As you start working with a system you

___—afe attempting to understand the processes that go ‘on.
You get multiple outputs from the simulation because you
have multiple changes in various aspects of the system.
So, you aré no longer looking at just oné Gutput.

L n

Now the way you would build complexity” is to start
talking about inputs apd outputs. One output would feed’
into another subsystem within the same system or- feed in~ -
to an external.system which might feed back into the

first ‘one,

e} A Y

Now again'it will be a judgement that yeu will make
'as to what these‘ihput—output relationships are. You try’
fo build them upop what seems to be reasonable-and what
other people think is probably going ‘to. hold c;ue. T
’ APPLYING MODEL TO RURAL. NEW ENGLAND
o . . Sp
a . . " @ >,
Commentit How does this' model. apply to ar real community?

| To what extent is a nonmetropolitan New England

town li ely to: have people who build rentalAhouses, th@t

v'v
N \"'P
N

Al
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is build houses .specifically for iental gurposes. I
- have this fear that the housing/that is availdble for .
~. . rent in small towns is what somiebody built for himself ’
and then moved out of when h ‘got “a better-house. He-
_ doesn't really invest in rental housing, ’ '
Adapting the -Gomment: T had-thought that, the 'systems approach in the
Modet X form that it has been presented  today might be,
- - applied to homeowners. We would have to assume that -they
were profit maximizing ‘bandlords, but instead of renting
to someone mext ‘door, they are renting to themselves. Lo
If that requires the same.thought processes and making
. the.same tradeoffs, then this model might work for them
< alsqg. o ' - .

PROBLEMS OF OVER-SIMPLIFICATION

Communication ' Hardin : For those of you who want to make your mpdels
: © 7' too simple, remember you might have to ‘t&lE

. : ] other persons what the components are in your model. In

ST other words, if you go to some people and tell them some

' " of the assumptions you have made, well, they are not

. going tq believe you even though you get good results.

z o Comment: You know, that is a real problem,

%%‘n'” - . - Hardin : ° Well, it-is a constraint that you have to

= - 7 5 realize because your goal is to be able to in-

- I, .., fluence policies that,will change the community system.
R gehLevabLZLty of Comment: Is one of our comnstraints. the believability
" Model of our-madel?

” .

o _ oo . RESEARCH MODEL CONSTRAINT

~ - . Hardin : Well, it is not a constraint on your system
’ model; it is a constraint on ‘the research model.
] that you, are using. Possibly you will attempt to go from
B - a simple model to a complex model, What are the con-
o straints upon this pattern of operating? What is the
: believability of your technique? :
w0 ‘ ' . GREAT EXPECTATIONS. ) . o
- OQutput o Systems Let me comment on a related issue, I have had a
R i Approach . feeling for a while now that you expect the systems ap-
- proach o do too much. Basically, the systems approach
: gives you the framework around which to dd research.
.. . The framework sets up some questions like, what -is a ‘
B T : goal of a system?: What are the constraints om it that
s s you have to identify? What leével are you talking about?
- N [

I3

. . Nov':a by'thegiime you have answered thege queétiong__ )
S // . o you are_going-to choose your technique., The technique I

»
&
-~

. that we have just gone through is simulation where you

s . R < e 4
- T g use <4 type of systems analysis. This -helps you to see
’ o A ! i . - - * -
' R 4 o, . , -
PR - . , ’ r . - /.
. . e ot T N
‘I"". v . .
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s , Ay, ¢ N
R P 163
"\.'” ) :ﬁ" S ()ﬂ Ged ) .




A
.-

—

Reseanch Literature

. Ts0Lating

-

Diggerences

%

Prediction as

“ Test of Model

_cadian

£ -

.7

B . / . -
Testing Rationality
04 Buyerns

i "

v 55
L T . g -
- what you ake doing. As a research model, systems analysis
¢ helps you formulate your .research questions. For in- "¢
" stance, what is adequacy, effectiveness or effioiency fori\\
your model? You make general assumptions to find out how ..

: things are. )

1
e

TESTING ASSUMPTIONS o
Comment: An example of one of the assumptions we made

. "was the rationality of the buyer. We assumed
that buyers behave rationally. It could very well ‘be
that in our feedback process we might run across a socio-
logist that:says that the interaction is not rational. . So
you might want tc take a sub-research project that would
be to study the phenomena and relationship between land-
lord and tenant. 1Is it in:fact rational, and under what’
circumstances i& it rational, and under whau circumstances
is..it irrationdl. You cduld put some numbers with that
assumption and say‘93.7 percent of .the time it is rational.
Hardin : Or, you could just as easily go to the literature

" to see if there-is some other research that I

don't have to do. Where do I go to find out some research.
.that has possibly been done? Or where do.I go'to the. ‘
other departments to see if someone else has done som work
on that. <VYou don't have to do everything. By treatin
the research system as a totality, you can draw from the
other disciplines qQuite easily.

a

‘v
]

APPLYING,MODELS REGIONALLY
e [
Comment: Now, let's take a look at a model for region-
ality. If you want a model to be used region-
. ally what you do is take it ahd test it in_Pennsylvania,
West Virginia or-.wherever you want. See if it applies.
See if it works there. If-it werks there, then you can
,Start generalizing. )
Comment: If it works irn onz state and not in another,
’ _ we have to figure out why it ‘doesn't work.
Hardip : 1Is there a difference in constraints? Is
N there.a difference in inputs? In other words,
you've got a basis from which to ask why a model that
works over here is not functioning _over there. .
Comment: How do you tellAwhether a model.is working or
not?
_Hardin ¢ The only way I know to test”any model is to
: predict something from it and if the pre-
diction is right then it is highly likely that the model x

_~ is good. There is w6 way of teSting a model other than

a1
i

‘ ‘that, -
V’\_ﬁ_-—-—_ _‘___',_,JQ\‘H_ - - e -
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CRIIERIA FOR qUDGING PERFORMANCE 0)) THE SYSTEM

Output, in our terms, is our judge-of performance.
* The reason we have defined a system and are looking at
it is to show that in using effectiveness as one .of the
outputs, We_.can.improve the effectiveness of the systems.
But, are we talking about improving the effectiveness
of the ‘total service of the regton ‘or improving the
effectiveness for each individual state? ’ .

2
I . . ~

‘} IS THE SYSTEM REGIONAL?

Comment 3 Y ve always got to come back to thg political

re . There are no "regional" services as
such, You ve got to optimize the delivery.of services
by states and in the process this will raise the, general y
level of the region, I would say. The state 14 asicallv +
the provider, there* ‘is no regiofial provider. .In other / -
.words, to think of a model for the systemsthat encompassesg
the region is not to be talking about a unit, that is in-
terested in its survival at thqt level. That is not the
right system,
Hardin : I think you said “that there is no. viable system

at the regional level and, therefore, to do ,
“research at the regional level may be meaningless. You've
got to go back tq each individual state and do ‘réseéarch.
Well, that doesn't mean that you can't come together and
hypothesize about research/procedures for the total regionm.
It may, however, mean th;ﬁ/to go out and do research for .
the total region is not practical. .

-
1

SPECIFYING THE OUTPUT OF ‘THE SYSTEM

Comment : Yes, but we will have. some difficulty with that,

.I am really having difficulty thinking of our
system as the consumers of community services in the North-
east. What is the output? -If that is our system, what
does that mgan? I can think of a provision.system of ‘com-
munity services in/the Northeast. It has an' output that
is consumed*by theypeople who live- in the Northeasti. If -

. you talk about systems or the output of systems being in*
puts to other systems now, the output of the system(under
analysis is services.» Then what is the  8ystem under
analysis? It is an aggregation of the service delivery & e

> systems. Well some of these service delivery systenis are
in fact or do inm fact have outputs that reach well écross
six, eight, ten,vtwelve, states. - o )

My feeling ‘is that we ‘are looking -for the creation of a
regional system.” In other4yords,\in this research, we
may be ‘hoping the states will get together across their -

< 0085 . .
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* Vertical dntegha-
tion Over Honi-
zontal Integra~
Xion

Goal: Improved
Services in Region

boundaries and cooperate to work-as a system at the re-~ .
gional level. That may not be the case at the present

.7 time, . We are looking for a system at the regional devely

-

Specifying Resewich
Goals

v

, Reseanch Comstnaints

. 7

-

in each of these service-areas which in some sense has

the survival attribute..

Hardin : What you may be trying to do is to verify the
hypothesis that if we could get the services

to cooperaté at the megional levelthen™ they wou;g"be

more effective. ' s * 7

Comment; I disagree. Let's’ 1ook at it another wa;

A These services-delivery systems Jperate through
politicalsystems through all of the states in the North-
east, "through each particular state, and through the local
area. So’'we have" .different control systems through' which
the sérvices-delivery systems, operate. Basicﬁlly,ﬂthey o
operate vertically with not very much contact horizontally
in’ terms of delivery. That is the kind of picture iof the

‘existing systems which now operate. Therefore,, I on't

think we can get into regional research inx volving regional |

systems: I don't think these systems can be defined.
Comment' Isn't what we are thinking about improving, for

P example, the adequacy of the health system
throughout our region and recognizing that ‘there are many -

. diffé¥ences in adéquacy throughout.the region? We, are

trying to bring about an. improved level throughout the
region. So, to that-extent, it is a regional system.

" Comment: - This system is not a regional system, it'is a
state system, that is, subsystems by state.

-

¥

THE: RESEARCH COMMITTEE ASJL.SYSTEM
. "l N .,\t ‘

Comment‘ I can sgee you two are not 'going to agree.‘ Can

. we start at another point,of analysis?: Rather
than starting out determining what “the system is with re--
gard to.the sexvices, maybe it would . help if wh' looked
at ourselvks, the~research committée, as’a system. De—
termine what our gecals are and what our constraints ate;
we, 31l know them, Then, given our constraints,processes,
inputs and outputs, we can mor > or- less define the max-
imum. system or the larger systemfthat we can deal with.
Otherwise we have got to start with the universe and go
down to the United States, then down to the region, etcy s
Once ye have stated what our processes, goals and con-
straints are, then we know exactly what the larger system .
is that we can begin with, . ¥

S . .

Our goals are stated in our project output.” Our c¢on-
- 'straints are the number of people we have and the.fact
that none “of us -can go too far outside .of our state, or
the region, We have the region as a boundary. “He are
limited gt this time to three ¢ mmunity services. We
have several states in our regfon which are not repre-

& .
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‘way. .

.Our metropolitan restriction, was only a means of defining -
. g6éing: to study. ~And once we made that/definition, the non-

“ other than that the consumers-may receive some of these.

- 2 i

VR T R
WHAT ARE THE OUTPUTS OF THE SERVICE~DELIVERY SYSTEM?

Hardin : I still think you have to face how you are going ¢
to judge the service outputs of your reglon. ’

You've got'constraints and within these you must plan your

research, - But, as a reséarch system or group you, still

have to be. able to specify what output you are looking

ern 1 . S 2 *

] . -
¢ \\\‘ N 4

POiNT OF PROVISION AND POINT OF UTILIZAIION'

P

L2 "

Comment Tha%ais the véry thing Scott ﬂrqnhart apd -~ ) L
\ Garrey Carruthers wrestled #ith in the pap¢$1 PR
they wrote, [Some Methodological Considerations for X

Rural Community Services Research],” Remember they. . .
talked about studying service-delivery systems at the
point of provision or at the,point of utilizationg i.e.,

.where the seréges were generated, the provider peint

or where they weip consumed, the point of utiliZation.

A point of utilization was the household and the study

they did’ this summexr- [1972] wentyinto the latter point

of view., In other words, they said the output from the
service-delivery 8ystems-is consumed by households, and
this influenced their subsequent andlysis. If you define -
the output as being inputs to .family systems or households
then thi$ says that adequacy has got to be defined that

o »

oGTPUT SPECIFICATION NECESSARX 'FOR RESEARCH
Hardin': It is hard to research adequacy unt#l you know
how you are going td‘judge output. | -@nce you
determine how you are going to~judge the system s output,
it leads you to what you are,goingfto Jook at o; how ydu
can investigate it. .« . -

2

TENTA'?IVE DEFINITTON: OF THE MOPEL ., -

Comment¢ Me may have assumed that our objective was very
similar to. what Garrey: Carruthers stated. The -

ultimate condumers “of the services were tlre \gmilies or

individuals who receive them and that: our objective

was, first of all, to détermine- the adequacy and quality .

of the services that they. receive and, then, to determine ;

ways which would" improve the’ quality of these services.
who or -which of the infinite. number of consumers we were
metropolitan versus metrOpolitan has no particular relevance%

!serviceés in areas that we -define as metropolitan ratherovlil' "
than nonmetropolitan./’ . . ook

oo T o - .
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<" System vggznw ]

X /N

" / , oin nonmetropolitan areas.’ i v ‘.a.\§$
. .. Comment: Does that create-a sampling problem? °
’ —— Comment: Yes, there is a very teal sampling problem,
- 2 Je - h ° s ° o
R < ot } CONCRETIZING THE MODEL 7. * « ‘- "

)

S ' ' g
. ‘1 _\ . : 59 .":Q,
[N fe . 7: ' \l, : . >
o Comment'v Then dre we sayingithat our broad system 1g -
° + all consuming households? ‘ .
Comment' , Well, .the’ irputs should be for all consuming
: houseHolds in°nonmetropolitan areas“~0ur
finding should be applicable o a&l consuming “households

S

-— Lem Deﬂ&n&t&on Comment The major system we want to ,study in the tena
o /-Rg ined " state area is all of the nonmetropolitan con-

- Systems

h “*K' ° .

Yoo qufpuz:@edéZ£ned output, {s how effective or a-,~

R what the system processes~are and whatyshould be the

suming households and all.of the. providers of those .
« things consumed.
-~ Comment: And, we arbitrarily said for onﬁy three
services.
A Comment: The system we will research is made up of, or

* has boundaries which 1nc1ude,4a11 consuming )
households within nonmetropolitan areas of ten northeast -
states and the providers of, the three com%Vnity services.

e

' ’°ADDITION OF SEASONAL HOUSEHOLDS AND TRANSIENTSk.

AN - . \‘

Comment: We should eﬁpand this to include a11 year
round .and seasonal ‘houseliolds. We should in-
clude all year round and transient peopleﬁg

o LINKAGE__SYSTEMS&?~‘*, . Y C e
- ' ' .

like to suggest that what we arejreally in-
terested in is the linkage between the system of pro- o
viders and the system of consumerss For examp 1e, we are in-
terested in the output of. households in te of the tax -
payments as an input into the provider sysfzz. We are
rot interested in all outputs of ; %ﬁe consumi ng house-
holds. We are not interested in}all outputs of the pro-
. vider systems., We are interestéd"In simpIy those outputs
: that link the consumer nnd*prov1der systems,
. Comment: But,. what ig the outputﬁof EQE*tftal system? °
- - 1 ‘%7”“" :,-'\

i « OUTPUT IS EFFECTIVENESS OF DELIVERY SYSTEMS

e Hardin : Wel&, the system they are ;alkiné about in-L
: cludes the providers of these services and how

vthe ‘Bervices get to the ‘consumer, Thegoutput of the

Ltnkfagc Between Comment:  What is the output of that syste?’ I would,

3

/

4

»

' < system they were talking about is helping us determihe N o

P

criteria of judguent for how the system>is3doing. Thé
atg the to'tal process
is for services, ¥ow, how O «éfm'asure this output?
This question is imnortant\b~ g€ 1f you gtart change i
you've got to be able to measure: ~what happened. ..

.78
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[ i -3 - e\. ) ) ¢ - e
e R o Y v ¢ - ! - ' K""“w-'""\ ’ ’ \6 0 ' M
g ‘ ) i £ . ’ R 3 \,,/
) T Pnobzemq oy Comment : Well, j to expand pn what you are saying, )
A ¢« Meusuring Effec- . " the only\ reason to ®Brudy the consumer is to
- - {téve Service . ~ be able to evaluatd the output, If we were talking
‘ ) abqut the productiofy and marketing of potatoes we would
. . . go_to the store. counter. The potatoes would be chere
' ' ¢ and we could grade them ardd see what their quality wa
. o But, because we are :talking about a service, we can t -

the people have who live jn a g
ircumscribed drea. Another role has to do w
unity decisior-making impact on the nature. of se
livery system., So, I think you areI/rong when you -7
that the only reaspn you. want/tO' ok at consumérs
/ ¢ is\to judge the quality of the geérvice itself You
have to consid eir role in the service-delivery
The same ‘consumers may also be making provider-
: . ecisions..” | .
Cornelation with \ Comment: Also, if we conceptualize as our éystem, the

NE-89 . communi ty services and households who consume*
- Qe " the seryices,.then maybé NE-80 [#rocesses of -Rural Economic
. 2 s, - Change the.Northeast] can pick up our output, The V
: - ’ P output of our system is employable, ‘healthy, housed,

educated,persons, This output becomes the input fot_;he NE-
+ 80 erployer system, Their output is-expendable income.

°l

N

N

\ ®
‘ larger
at_you are -.toncerned with, otherwise you couldh t
. communicate or talk about this system. TIf you
- / going to predict or try to change a subsystem you
< r hage to judge it upon, the larger system, because although
N “ithe P/ anned change may prove beneficial for the health
ervices area, it might’prove detrimental to the _edu~
: cational area. v . .- 8
. i . K . » . .
e Defining Criteria Now fo;e_gekcan saﬁ what subsystems are.worthy v of re-

-

search.ana at what levél we want to look at the system’

" or éubsystems we need to find'the criteria upon which
we Willobe judging the system, * "That means we have to -
have some measure OF :some concept of output.>For in- -
tance, do we wantﬁEe“rmprove the’ sefﬁd%es? If‘so, in. 7,
¥ Y at-way? “Are we going to do: it for the.individual?

N . N . is that gqing to be’ our griteria for judgment ‘or do we.
ubsystems-Refated | wany to do it for groups or for states?  Once yob have
to Larger Syétem decided that, Bhen you can go down to the subsystems and

relate it to the 1arger system, oy : N s

LY
.

PR

W oy Key: EétabéAA%Lng Xour sutcess depends on setting up your problem,. or -
s R A eurnoblem © your system correctly, The heardest part is getting
Sty 3 down clearly what:, system you are talking abéut
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