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ABSTRACT

The problems of planning for economic development
arise from the interplay of the political, social
and econcoic subsvstezs of a develooinz country.
These roblezs are characterized 5y the ur.cerctainty
pecessarily inherent in aav process of planning for
the future--unceftainzy arisirg Sotn frez the quan-
tity and qualizy of avuiliable data ancé from the
difficulties of fcrecasting hew a large-scale system
of copplex interactive and fcecback relationships
vill respond to pelicy fmputs. In this paper, we
discuss gereralized systen siculazion as an approach
to dealing victn these predlezs. we view this
approach as a rflexible, itercrive, prodlem-invest{-
gating process that fncludes problexz foraulation,
wmathecatical rodeling, testing and refine=cant of the
wodel, and codel application to prodlem solution--
811 1n close consultaticn vitn deciston takers.

This discussion vill be follcved v a brief des-
eription of a policy-oriented, svstez simulation
sodel of the Ni{gerian econccv. The rodel consists
of two detail :d regional apriculturai suboodels,

an sggr-gated national ncnagricuitural sudbzodel, and
coppon.nts which zocel Nigeria's population and the
interregional trade in food. The policy options

the current codel is capable of iavestigating in-
elude prograns to codermize agrticultural production
and varfous forss of tax and cor=odity marketing
board pricing policies. Finally, we outline how

the generalised system siculazicn aooroach could be
dmplemented vithin the development-planning and
policy-zaking process, tncluding the use of a hier-
srchical "library" of models,

THE PROBLEM

Coln and cclger(l) have defined development plan-
aing as:

o o o deliderate, rational, continuous efforts
by governments to accelerate the process of
developzent and to chanicl it into desired

30thar merbers of the sirulation team {nclude Tom
V. Carroll, “arvin L. Haverngza, Cuerek R. Bverlee,
Albert N. Halter, Kvong-Yuan Chzag and Glenn L.
Johnson, project director. The work reported here
vas perforeed under United States Agency for Inter-
netional Dcveloprent contvacss AlD/csd-15"7 and
AlID/csd-2975,

directions by ccans of the comprehensive and
detailed choice of objectives and the deter-
ninaticn and allocation of the resources pec-
essary for their achievezent.®* (p. 272)

This definition of developrent planning icplies a
whole range of cozplex problenms which have bedeviled
planners. The key words (ezpnasized above) stress
the notion thz: developcent planning 13 as =uch a
political effort 2s it {s a socioecononic cre.

The basic problen vhich cakes planning essential to
the developcent process is the allocation of scarce
resources in an uncertain envircnzent of cespiex
interactions acong physical, social, economic and
political forces.

Two principal types of uncertainey can be identified
in this context: state uncertainty ard process un-
certainty., State uncartainty arises frca a scarcity
of reliable knowvledge about precent acd past states
of the econozy and of the society fn general. In
this sftuation, it is difficult to {deacify and
ceasure needs accurately and to define zeaning:iul
objectives, State uncertainty {s oaeically a data
proble=.

Process uncertainty, on the other hand, is much rore
than a data probleo; {t is primar{ly a problea of
understanding how the socioeconoaic systez coerates
a3 a process, as an evolving behavioral phenocenon.
Certainly. in attexpting to explain hcw tne svstea
behaves and responds to external stizul!, knowiedge
of past etates {s nccessarv: but it is not surficieac.
Theoreticzl zodels of causal and structural relattco-
ships are also necessary. The process uncertainty
problecs encountered by development nlanrers and
policy makers make {t extrecely diffi~ulc to tore-
cast even the relative (ouch less absoiute) short-
and long-trun effects of alternative developeent
etrategies. In particular, the degrce to which
policies aiced at one set of ecodomic and soctal
phenorena may have unintended side efrects (“gcod"

or "bad") on other aspects of the society ic often
even more in doubt than the direct consequences.

In short, even 1f meaningful developeent objcctives
could be defined, the optirun path to the aztain-
cent of those objectives-~that 13, the caxinization
of “goods" and the minimfzation of "bads"--would lie
in darkness.

*Eophasis added.



supplies the larger model vith the decision vector
'€ over tire, vhile the larger codel gererates for
the LP the tice paths of the price vector C, the
sctivity catrix A and the constraint vector b.

Conceptually, a siculation codel of an econozic sys-
tem can bz vieved in the folloving gencrcl mathe-
matical torm:

$(e+l) = Flu(e), a(t), 8(c), v(t)]
w(t) = Gly(t), a(e), 8(¢), vkt)l
vhere:

v(e) » n . of varfables defining the state of
Lhe simulated systen at any given tice.
State var{ables may include such quanti-
t.es as production casacities, prices,
population by subgroups, levels of tech-
nology, etc.

2(t) = a set of output “-ariadles, including such
performance rcasares as proflit, incore,
growth rates, balance of trade, ecploycent,
.tc.

o(t) = & set of paraceters defining the structure
of the systco. These usually tinvolve
tates of change of variadles between levels
and input-output coctificicnts, such as
technical coefficients, behavioral response
paraceters, price elasticizies, =igration
trates, birth and death rates, etc.

g8(t) = a set of environzental variables, such as
vo~1d prices, veather; etc.

-y(t) ~ & get of pulicy instruzents, such as tax
policies, production cacpaigns, iovestoent
slternatives, etc,

The state equation i{s a gencral representation of
the difference equation forrulation of the systea
podel which desciibes the state of the system at
discrete points in tirce. The output cquation
geoerates the perforrance criteria = necessary in
the model applicaticn staze to cvaluate, in terzs
of the goals specificd in the prooiea definition,
the gerforcance of the systen over tice under vari-
ous policy alternatives.

Thia general forculation of a siculation codel {s
gealized {n the hundreds or even thousands of
parancters and structural relacionships (depending
on the size of the rodel) actually incorporated in
the model. Specification of the zodel, given the
problenm definiticn, requires: (1) precise descrip-
tion of the codel ccrponents; (2) explicit alge-
dxaic and difference cquations to represent the
structures and rechaniscs within ccoponents and the
14nbages betueen cerponcnts; and (3) prograzaing
Xz computer icplecentation,

In wodeling a sociceconomic system, ve note that
sany of the underlying processes of that system are
eontinuous in nature. Others, considered continuous
vhen vieved {n the aagregate, .re really zade up of
discrete events, Examples ot the forzer include
demographic processes of populatiors (of jeople,
trees or caottle) aging through tire.(id) an
exazple of the latter {s the socfal diffusion of

" and the tire constants t,, i=l,
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innovations, vhich cay be sodeled in the aggregate
as a continuous diffusion rodel (2} or on the nicro
level as the discrete decistions of {ndividual
entrepr:neurs.® i

Continuous processes may «fzen be described by
linear and nonlinear partial and ordinary differen-
tial equations. The follosing oversimplified codel
of a demographic process will illustrate this:

‘3’:;“) e ALD)R(E) + O(t)
P(e) = B(e)q(e)
-]
o) = ] ql(t)
1=1

vhere x(t) = (xl(t) x,(t) ... xq(t)]' 1s the state
vector of aggregate :aguratlon rates of the individ-
uals of the population being todeled (trees, cattle,
people, capital goods, etc.) through n stages of the
individuals' 1life span; u(t) = [ul(t)/t1 u,(e) /v,
ves u (t)/1_ )" 13 the vector of controls applied to
each Tifc stage, e.g., planting rates, investcent
decisions, liquidation rates, etc.;

r-(sltl-l)lt1 LPAPTAR oo ani“lxl

01,‘2 -llfz XX 0

A(t) = 0 8/t voe 0
| 0 eee ﬂn_l/7n -ll‘ﬂ _

1s the (possibly) tioe-varying matrix of coefficients;
8,(), =1, ..., n, are birth rates fron tte o life
sages, vhere 0 < 8, < 1; a,(t), i=1, ..., n-1, are
survival rates (surviving deaths, sales, etc.) to
succeeding stages, vhere 0 <o, < 1; 1., i*l, ...y B
are ocan caturation tices for each of the n life
stages; s(t) s the total nueser of {ndividuals in
the population; q(t) = {z,x, T,%, ... T x_]' is the
vector of the nucber of tndividials in edch 1ife
stage; p(t) {s the output vector of va=:iables vhich
depend upon the age distribution of the population,
3.g8., production froa trees, capital goods or live-
stock, or soclal services decanded by a hurman pop- .
ulation; and B(t) 1s the "input/output” matrix.

This wodel {s actually a luoped approximation to a
distributed paraceter process--the agirg of the
{ndividuale of a populaticn--which would othervise
be rodeled with parti~l differential cquatlons.(lz)
That is, a continuous age distribution is lucped
into n stages or cohorts. The nuober of stages n
.esy N, are chosen
to give » good fit to thé probability density func-
tion that describes the randoo life span of {ndivid-
uales. This codel structure rcalistically handles
the fact that all individuals in an aggregate pop-
ulation (the state variadbles are aqqrczativﬁ vari-
ables) do not mature at the sace rate. 1))

In generasl, developrent models rust contain doth

continuous tice and discrete tine variables (actions
0. decisfon nakers at micro and oacro leveis. tend to
be discrete {n tire). It has been found appropriate



This suggests another problea: 1t is virtually
dwpossible to define an objective function to be
optimized. The cormplex physical, social, econonmic
and political interactions involved generate multiple
and often conflicting developrent objectives which
can't all be reduced to a single interpersonally
valid common denominator for inclusion in an objec-
tive function, (Sore objectives cmight not even be
quantifiable.) Examples might be ermpioycent, price
stability, political stability, income ard incoce
distribution, nutrition, balance of pavrents, growth
of GDP, political participation, education, etc.

Iu the absence of a decision rule based on nathe-
matical optimizacicn, huran judgrent and corpromise
gust be used to arrive at a subiective (and poliz-
dcal) “epticun." Therefore, planners and decision
makers respensible for the allocatiun of scarce
developmenti. resources need inforration on the many
possible trade-offs among chiectives urder alter~
native policy conditions.

In.this paper, wve suggest the "generalized system
simulation” approach as a ceans of de'aling with these
problems of developzent planning and policy making.
Righlights of this approach, as ceveloped and
applied in Nigeria and Korea,{<+3) will be described
in the next section. This will be followed, for
41llustrative purposes, by an overview of the sim-
ulation codel developad at Michiean State Univer-
ity of the agricultural econoxzy of Nigeria.
Finally, ve will suggzest how this approach can be
{mplecented in the developzent-planning and pclicy-
waking process.

THE GENERALIZED SYSTEM SIMULATICN APPROACH

The formalized problem~-solving process contains three
distince phases: specificaticn of nceds and defini-
tion uf the preblenm, identificaticn of a set of
feasible solutions, and selection and icplementation
of a‘solution. Generalized system simulation con-
¢ributes to all phases of this process with the
construction of a rathezatical codel of the probleu
end the use of computer simulation techniques to
generate nurerical solutions of the model under
various assumptions and policy conditions. The
process--including problem definition and rmodel
duilding, testing, validation, and application--

de iterative in nature rather than strictly uni-
directional (Figure 1); that is, inforration gained
&t later stages may (probably will) indicate a need
to return and repeat earlier stages before con-
tinuing.

Central to the whole approach are the interactions
smong decision makers, researchers, consultants,
and_modelers and simulators. These creative inter-
actions are essential not only to preperly define
the most relevant developrent problers to be con-~
sidered by planners and policy makers but alsa to
specify meaningful policy sirulation experiments
and to interpret the results. As decisions are
made through these interactions, both normative and
non-normative (positive) information will be brought
Lo bear. Where it is felt such {nformation is de-
ficient, nev information will be sought.

. problen.

Mathematical Modeling e
Mathematical modeling, although in principle not
absolutely necessary to the problem-solving pro=-
cess, in practice is alrost indispensable, particu-
larly {f there 1s any degrec of cocplexity to the
Mathematical models may be constructed

and used as either analytical models or siculation
models. However, as the nuchber and the nonlinearity
of differential equations increase with the cocplex-
ity of the codel, analvtical solutions becoze
impossible given the present state of the cathemat-
ical art. Therefore, taking advantage of the capa-
bilities of large-scale digital co=puters, research-
ers(4,5,6,7) have turned to sirulaticn as a ceans of
generating nucerical solutions and, hence, of pro-
vidirg policy rakers with information about the
likely ccnseguences of alternative resource alloca-
tions, including the vector of criterion variables
needed to evaluate alternative cevelopzent strate-
gies. For an econonic develcpment codel, a vector
of relevant performance criteria cight include such
elerents as levels and growth rates of gross dcrestic
prcduct, ecpleyrent, total and per capita incexe,
nutrition, tax revenues, inccrce distribution, trade
balances, investcents, etc.

The approach 1s generalized on two accounts. First,
©odels ray incluce, but are not limited to, such
specialized techniques as linrear and nonlinear pro-
grarming, dvnamic progracr=ing, prograa evaluation
and review techniques (PERT), and (as coc=only used
in econoretric riodels) sets of statistically esti-
wmated sirmultaneous equilibriua equaticns. Secondly,
there is flexibility in the data sources wnich can
be tapped. That 1is, although tirce series and cross-
sectional data, where available, mav be used to
estimate parameters, the approach is not limited to
this source and may rely heavily on estinations by
taechnical experts, perhaps via the Delphi method,

or on ''guesstimates.”

As regards mathematical progracming techniques,
effective use for public policy prescriptions is
precluded at least until the problecs discussed
earlier have been overcome. Progracming models may,
however, have application in representing the pri-
vate decislon~making process. At the latter level,
interpersonal validity is not a problem and it ray
be possible to specify a meaningful and realistic .
objective functicn or si * of pricrity-ordered cbijec=
tive functions,(8) although aggregation proble=s do
rerain if one wishes to cwodel a sector or region
rather than an individual decisicn-making unit.

In spite of their problems (e.g., aggregation, choice
of objective functions, cocputer execution tire),

such models rmay be the onlyv feasible way to determine
the simultaneous allocation of several resources to

a large nucber of activities subject to a large number
of resource and behavioral constraints. For exacple,
delaen and Lee(9) have proposed a linear prograzning
model for Korean agriculture rhat allocates land,
labor and capital in each of three regicons to 39
activities subject to 27 rescurce and behavioral con-
straints (A% [(<, =, >} b) so as to maxirize farvers'
expected net revenues (Z = X}, The model i3 re-
cursive in that {t interacts with a larger sizulation
model of the Xorean agricultural sector. The LP model
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cotmodity, questions can be answered regarding the
1{kely conscquences these policics vill have on pro-
duction levels, foreign exchange carnings, agricul-
tural {incoce, and other rclevant econozic perfor-
gance criteria.

Pinally, various tax policies, particularly income
and export tcx rates, =ay be specified and their
consequences projecied.

IMPLEMENTATION

The ulticate objcctive of develooing a sioulation
wodel such as descrited absve fs o i{-olecent {t as
an intcgral part of the general prebles-solving pro-
cess outlircd carlter (Figure 1). Althcuch in the
present case we arce concerned with problezs of de-
velopeent pleannina and osolicy raking, the aoproach

is applicable to a brcad rence of prodblex areas, such
a8 hcalth-care delivery, envirenrental quality, urban
society, and transportatic .,

In the developzent context, there are’ pricarily tvo
vays in vhich this tvpe cf <wsten sirulatien can be
fosti{tuticnalized fcr {mplerentazicn. (re veuld in-
eorporate the zcdel (and the vhole atpreacn) vithia
8 national placning unit of 3 cevwelening countrv,*®
vhile the other weculd charse 3 dener azengy--suca as
the Unitcd States aAcency internatienal Develop-
gent, the Fecod and Agriceleure Qroanizazicn of the

[ d
FENR ¢

Upitcd Nat.cns, the Intemnatiznal Zari for fecen-
structicn and ?u:clopr'.' an -l‘turnl and
gultilateral deonzr and srantar arenc! -vitn tutld-
ing and rafnzaining sizulzzicn tooels and coolving
then to the policy questiens cf scecific countries
88 requested or FCLLvd. In c¢fther case, a lidbrary

of wodels can provide a focus for {zplecrentation
efforts.

Expericnce with actual applicaticrs of the YNigerian
podel described atove has shown that even in fts
current, preuinirary form the sedel (s cuite uscful
for analyscs of the specific polizices (e.g., prcduc-

tion carpaigns and erice and tax colicirs) and the

specific prCch: areas feresg and caztle) fer vhickh
NS

1t vas destpned. (370030 50)  saiever, there are Tany

televant pollctc' and prebles arcas--e¢lacwiere in
agriculture and {n renasriculture--wnicn were nec-
-eesatrily excluded the scope of this rocel,
These range all the wav fren the verv ricro (c.g.,
farw dectston unfts as produzer fi17s ard cepsuzer
households) to the wverv racro (e.e., gezeral (nfla-
tfon). Developrent bedine an eveluticnary process,
the concerns of planners and voltey rarcers will
range over this whole spectrun ol problen areas with
eophasis changing over tice.

fonm
HR gt

Sfnce no sinpls rcdel can hope to econcnically cover
everythin: of currenz and jotentfal vrelevance to
policy cabers--tecause of li=izat:izns of hu=zn and
corputer resoutrces--{-plemcataticn of the svaten
sfeulation approach as deacrited fa this paver would
probably fequlre the cevelepent and une ot a hier-
archical "lbrary” of peneralteed z2aele, (<2,23)
Models would be selected 1iveaty at
levels of cratepatton wnd used In concert as

fren the virioun

l'\;‘:;):\l-

#Such an frple-entattcn §s curreatly under vay in
Scuth Korea under USAID contract AlD/csad-2978.
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priate for a specific application; that is, we vould
choose one or tore disaggregate rocdels to consider
intcractions with rclated arcas, and cven rore -3-
gregate rodele to cover the rest of the cconcey.

A nucber of prcconditions tay be cnvisiored for
successful application of the approvach to predlezs
in the develeping countries. First, a centinuing
capacity to develcp the generalized systez sizula-
tion spproach nust be rmaintained. Further cevelep-
ment of the approach will largelv depend uvpen pracs
tical expericnce applying siculaticn zcdels to veal=-
vorld problers and fssues wizh sudstartial inter-
action betwecen inwestirators and policy zakers.,
Sccondlv, {t w111 be essenttal te -the full develep-
zent and application of the aoproach that persons
and acencies or {nstitutions resocnsible to {ndi-
vidual grouns of decisicn cakers have cerzand over
the usce of codels and theilr cecmzeonents and trat nost
country capacity to butld, wcdify, extead and erply
these rodels be developed., Ta addttion, it vill be
necessary for agencies using the acproach to have
access to substantial ceoputer capacity 1€ large,

ccrolex sector rodels are contecplated, Herve th
reguired size of <he cezputer facilizy will be great-
ly deoendent upen the cczolexity of the systea under
study, the degree of detail required, and the skill
of the rodel develcpzent teas in efficiently utiliz-
ing availedble facilities.

CONCLUSICNS

The svstez sizutation approach, as part of the pro-
blem-solving process (Ficure 1), can provide ‘coer-
tant ccntrituzicns to three broad aspects of develoo-
sent planning and polizy =aking: understanding the
sociocconozic systez, formulating developrent poli-
cies, and fccusing research activitics. These as-
pects are screvhat overlapping; for exacple, both
rescarch and an increased understanding of the prod-
lea certainly contribute to icproved policy forrula-
tions,

Detafled analyses of the behavior of a siculation
=ccel of the svsten under a range of data and struc-
tural assuzpticns and policy conditions provide a
cocprehensive view of the cecplex and dvnacic soclo-
ccononic systen under studv. This, cordined with the
rodel-butlding prccess ftself--particularly the iden~
tiffcation of cavsal and structural relaticnshios--
can ceatribute sudstantially to an imeroved under-

standing of, and sharvecec ‘ntulticns resardtne, the
developrent precess in peneral as well as the par-
ticular sociocconc=ic svsten of corcern. Fer exarcle,
scnsitivity tests will pinpoint sensicive parz-=eters,
and the analyses carrfed cut to explain the sirulated
conscquences of parazeter changes will hisnlivnt con-
plex {nteractisas of the si~ulated svstem,'** in-
sofar as the stmulated svaten fatthfullv renresents
relevant behaviorad-oattesns of the renl syszes, the
hefshtened understanding can be a valuable asse? In
reducing soce of tlic uncertainty policy makers necc-
essarily face.

A rere direct {nrat ta the
the copabilf{es of 1 .
codel to evpiare the &g RYORINE TN
of a vide ran,e of develepseat poliov o
Jecting tiecc paths of relevant output variahics u=der
slternative corbinations of policies., Using the saze

rolicv-=1ring ptecese s
rorasiced enaten qisaliotion
Vloacion,

1tleeg Ly rro-
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data as is available for other approaches and tech-
niques, the nodel takes account of many more corplex
policies and {nteracticns than can be done by hand
or vith codcls necessarily stcolified by the con-
straints of the specialfzed techniques used. In this
vay, 8 food dcal of the uncertainty ccncerning the
systea's dircct and indirect responscs ta various
policies can be reduced. Ancther f=rorzant appli-
catfon of such a codel to policy fer-ulation is in
dealing vith the uncertainty inherent {n the quality
of the ava{lable data, Sens{z{vity tests, where

key parazeters are varied {n each ¢f a nu=ber of
alternative pclicy sftuations, can be used to evalu-
ate the scensitivity cf policies to data uncercainty,
Alternatively, the =céel zan be run {n a Yonte Carlo
pode vhere uncertain paraccters are dssigned proba-
bility distributicns, a nuzber of runs are zade vith
observations frox these distributéons, and output
statistics are generated. This ¢s {nformation’essen-
tial in the scarch for szable pclictes, chat ‘s,
polfcies which vill kave the interced results even
though projections were based on poor daca.

A third contributicn the svsten sizulation approach
can make to developrent plarnisng {s as a focus for
rescarch activities. There are prizarily three wvayvs
in vhich use of a sf{zulation zodel can provide a
central thezc to-.coordinate and guide rescarch.
Pirst, scnsitivity analyses will sugrest data col-
lection prioriczies to {zorove the avaiiable esticazes
of the rost seasftive paracccers and ccefficients of
the codel. Sccondly, the zodel's anplication will
potivate fnvestigaticns into structural relatica-
ships anong, and the Senhavier of, co-oenent elecents
Of the soclocccrozic svste=. 7These cffor:s vill bde
necessary to provide theoretical cccéels for the con-
tinual {cprovescnt and updating of the si{=ulation
wodel’s (or ccdels', {n the case of a lidrary) as-
suxptions and represcntations of the real systeo ard
to keep 1t (then) relevant to the needs and concerns
of policy cakers ¢n a chanzing vorld, tirally,
technological rescarch cav be suzzested by policy
TVu.e speculating on the likelv ccasequences of the
introduction of an frnovation which 3y not actually
ke developed at the cozent. Of course, the pro-
Jected consequ :nces wculd have to indicate that the
expense of undertaking such research and developzent
was varranted.,

As regards the construction and use of libraries of
models, the Nigerian codel {rdicates how generalized
models can be butlt and then assccbled 23 reeded for
spplication to a particular predles situacion ia a
psrticular ceuntry. Cecpenents of the Nigerian codel
as presented here can be taken aoart ard reuvsed to
eivulate and analvze other ontire anricultural sec-
tors. The ncnazricultural ceczerent ftself can be
generally useful in relatfng the aer{cultural eco-
gop{es of various countrics to their ronagricultural
economics. Sc:e of the Nigerifan corconents have
already found application in Korea.\d’

In additfon to being uaeful in censtructing models
of the entirc ngricultural eccorceyv of different
ecountrics, the co-menents are potentially useful {n
designing, ana'~:z{nz and evaluat:ng er-cri-s ang
wore detafled prejects at the avricultural sutsector
Jevel. 1hus, the serenntal Crips coroerents cevel-
oped tn rodel the Nilserian cecoa, rutber and palm
subsectors have widcspread applicability in codeling

corresponding subsectors of other countries. Thege
perennial crop co=pecaents also have potencial ap-
plications in the developed vorld--possibly {(n
todeling the vineyards of Caltfornia, France and
Chile, and the cherry orchards or Michizan., The
dezographic cerponents used for zmedeling the
Nigerfan cattle herd arc alrcady being extenced

and applicd {n Venezucla and Colerdia., In shore,
the cocponents doveloped ‘or Nigeria are gencrally
applicadble i{n many countrics and {n rany subsectors
of the agricultural scctor of those countrics. Such
applicaticns will fnevitadly (nvolve tuch ficld vorxk
and a great dcal of interaction vith decisfon =2hers.

In conclusfon, the gencralized system sirulatice
approach can be a useful and valuable tool i{n the
battle against uncertainty in the develeprent-
planning process, providing a cocprchensive view of
a covplex, dynacic systea while at the saze tise
facilitating policy experizentazicn and cctlivating
research, The approach is charactertzec dy high
iInftial costs (reflecting the costs of data accuisi-
tion and codeling) dut rclazively locw recurrent
costs as rodels arc used to explore a zyriad of
policy cpticrs. It zust be rezecdercd, ncwever,
that siculaticn rodeis, while potentially an irnte-
gral and {zportant part of the decision-zaxinz pro=~
cess, vill not replace the decision raker. TIney
will, hcwever, give him zore inforcation, helop to
identify nev and ecornozically feasible policy op-
tions, and sharpen his {ntuition--thus caxing for
better decisions,
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