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3 ABSTRACT

As a tool for feasibility studies in the choice of location

problem for public enterprises, a simple method for determining
the location of these enterprises is developed using indicators
of ceéntrality levels of places together with an area delineatics

scheame .,




A METEOQD POR DETERMIMING TEE LOCATIONM
OF PUBLIC ENTERDRIESES

by

C. Vo Miranda, Jr.

I. Introduction

~ The problem of the absence of choice of location criteria
for public enterpriges/projects is that it affords oo comparison
of feagihility studies for alternative sites. While it iz not
suggested here that feasibility studies must be made for all
posgible fites gince this is too broad and costly work, it iz how-
ever recommended that feasibility studies be made also at least for
2 few (say 2 or 3) other potential locations. The results of the
benefit—cost analysis then can be compared and, in the absence of
subjective factors, the gite that satizfies the optimality criteris
for feasibility studies wonld obwiously be the most preferred site.
It iz therefore apparent that an important initial comsideration in
feasibility studies must be the provision of some method or guide
in the choice of site or potential site with which feasibility

studies for the site and other alternative sites can then be made.

The objective of this paper is to provide a method that may
gerve ag guide in the choice of Iocation {or potential Iocations)
af the project in each of which feasibility studies may be made

and compared. First, on the baziz of central place theory, a



method for the determination of the hisrarchy of places is provided.
Then, with the pse of the centrality scores/indices and the distances
between nodez, a method for delineating areas using a simple "gravity
mﬂd&l.-"‘l that emables the identification of aresa clusters and their
respective centers will be provided. Finally, a scheme for choosing
the potential location{s) among the different area clusters is

provided .,

II. Hierarchy of Central Places

Centrality &s used in this study refers to the relative
importence of functions offered in a place vis-a—-vis those in other
places within a given area. Functions are measuyrsed in terms of

establishments from which goods and ﬂuir;gg are made available.

To arrive at some quantitative indicator of centrality,
t-iurﬂhnllz devized a system of indexing which proceeds from the
assumption that the level of centrality of a place is proportional
to' the pumber of establishments of a function in the entire system

{set of places) with a combined centrality valvpe of 100. A range

of the type of fuanstions is then defined. Given this AT ;

lE'ﬂr a discussion of gravity type models, a borrowing from
physics, see Harry W. Richardson, Regional Economics. (Mew York:
Fraeger: Publishers. 19eaY, ppo 132=1360 =

2 _
John M. Marshall, The Iocation of Serwvice Town. [(Toronto:
niversity of Toronts Press, 1962).




occurrence of the functions in a given set of places is tabulated

(presence or absence in absolute number) for each place.

Using the assumption that the total number of all functions
ip the entire system (i.e., all places) has a combined central ity
value of 100, the weight of a function j iz determined using

the eguation
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where C. = weight of the jth  function, J= By 2 E e My
in the system
t = the combined centrality value of 100
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i where fij iz the number of occcurrence

in the ith place of the 3jth function.

These welghts indicate the relative rarity or ubiquitousness
of a function in the system. The result is, given the range of the
type of functions present in the system, those freguently occurring
will have lower cemtrality values while rarer functions will have
higher walues. This is consistent with the notion in economics that
abundance is associated with lower values (weights) while scarcity

is associated with higher wvalues.



The weights are then applied correspondingly on the
tabulated occurrences of the various functions in each of the
places -in the system and sommed; ile., for the ith placa;
thu.pln:c:e's E'Elt;trﬂlit-}' Score of index is
.;E} A
5, o= jé;cjfij (TI-2)

sets of welighted centrality scores/indices per place per

, - function result from which an analysis of the sum of weighted

centrality scores/indices of each is made in the following manner.

a) The places (zay municipalities) are ranked on the bagis

of their respective sums of weighted centrality scores or indices, 5

b) The score differences of consecutively ranked places

{ztarting with the highest score) are computed.

€} The hierarchy of centers is determined on the basis of

sudden "jumps" or large gaps (differences) in the scores/indices, 5, .

The procedure explained above is applied to identify central
places in the area under comsideration. Information on the following
suggested type of fonctions shown in Table 1 maybe gathered for the
purposs, The lizt of functions in Table 1 does pot pretend to be
exhaustive. It is meant only to suggest the type of functions that

maybe relevant in conducting feasibility studies.
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Table 1

TYPE OF FUNCTIONS

Large Manufacturing Industries
Fublic and Private Markets
Warsehouse/Storage Facilities
HEnginEﬂ'iJig Industries

Industrial Estates

Commercial and Development Banks
Rural Hanks

Ice Plants/Fish Landing Facilities
S¢a Forts

Train Terminals

Agricultural Extension Canter
Technical Centers

Manpower Training Centers
Agricultural Schools

Hospitals |

Messanger ial. Services
TEleﬁhﬂnefTﬁlegraphic Services
schools {at least high sohool 1E?el},{:ullege:sfuni\f{:r.sitias

Water Supply Stations

Power Supply Staticns
Haste Disposal Facilities



IIT. Ares Clusters/Delineations and Cluscer Cencer

In determining the area clusters in a specific gecgraphic
Fspace or area {e.g. a province), all nodes or places down to the
fmallest unit {e.qg. poblaciones of municipalities or barrios/
barapgays/disctricts) are considered potential centers of the
specific geographic space. The ohjective is to identify area
clusters and their respective centers, based not on distance alnn&j
but a combination of the centrality scnrasﬂ and distance botween #he
nodes in the geographic space and/or distance between the nodes and
major provincial//regional centers, This comhination iz dene with

the use of a simple gravity model to capture the interaction between

the nodes.

3Th¢ idea behind the method was conceived sometime ago b
the author from Milton K. Haxvey's, "The Ifsatificatien of Dewvel-
cpment Regions: in Dovelopineg Countries,™ Fcomomic Geography.

48 (July 1372) in which the "adjacency matrix" (matriz of "edge
characteristics™ in this paper} is defined in terms of roads or
distances hetween the nodes. This definition has peen used, on
the author's swggestion, by his thesiz advizes, Juan M, Ragragio
in his Towards a Method for Delineating Regions for Flanning and .
Program Implementation. (M.A. Thesis, U.F. School of Economics,
May 1933). : -

4 - o

Instead of centrality indices/scores, one may use popu-—
lation or, perhaps, the best =ay be some measure of internocdal
trade wolume, the data for whi maybe wvery hard to obtain.
Centrality indices through, may suffice on the ground that these
may already caprure the effects of population or internodal trade. - '




Having identified the nodes or major market centers in the

area under consideration, the square "matrix" A is developed to

have antries uij sach that
SASE
L -l_lﬂ' A e e (ITT=1)
b 7, aij

wihere &.. = "edge characteristic,” in this case the index of
interaction betwesn the ith apd the Jth  nodes;
Si* ard E:‘.I‘ = the ith and the. jth nodes' respective

centrality indices; and,

s distance between the  ith and . the Jjth nodes.

Since regional c&nfers may alzo have a "pull" effect, we choose one
nearest potential raginn#l center to constitute one of the nodes
in the system. The diagonal of A has as yvet no entries (so. that
strictly speaking A is not a matrix but just to give it a name, B

iz here called a "matrix™).

Then, for the diagonal entries, choose for sach row ene
potential area center among the cell entries in the row (i.e. among

the nodes) according to the following rule:

le A= : (IITI-2)

143

g -
Bij max (o

b =0T

Thus for each row, Bij becomez the diagonal entry. %e call the

resulting matrix the cell entries of which are defined by (III-2)

matrix B.




From [ITI=2) it is clear. that in & given row; the row's

cell ‘antries £, cannot be greater than the row's Jdiagonal

i}
entry E;j, i.e. for that row

; III-2
Bys € BL _ (111-3)

From this we can form a simple condition for clusterimg:
any of the 3 =1, 2; 3, ..., n nodes in the ith row woumld

choose for its cluster that which would satisfy the equality

L.
. ij .
and define a diagonal matrix = guch that itz cell entries are:

condition of (III-3). Call the ratic =— in (III-3) c? 5

_T_ =
C;- = F"—" i=3 [(ITI-4)
= i3

:‘J;_jlﬂ, i#73

Finally, matrix D is obtained as the product of matrices

Cand B, i.a. -
D = CxB : (II1-5)
which will hawe cell entries

f1)
Bz, B (III-6)
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Bence for any given ¥ow i where [(III-3} bolds, either




o el (IZII-7)
or d,, =]

Thas for esach row in D the cell entries {any of the
i= 1,2y 33 ..y B nodes) in that row that satisfies dij s
will belong to a common cluster. The cluster center may then be

determined by using either the centrality or the nodal interaction

sindices.

The resulting area clusters may overlap, There iz however
no-apparent reason why the area delimeation should be strictly non—
overlapping in exactly the same manner that market areas could not
have a zoune of indifference. Since the objective here is to define
potential sites where feasibility studies mav be made, the problem

concerning the overlapping of area clusters maybe disregarded.

If, ‘howewer, it iz degired that the orea clusterz are
strictly nonoverlapping, the ways of eliminating the orvarlap maybe:
(1} central functions may be considered in determining the rela-
ticnship of & place to the different clusters, [2} consideration of
the indices of interaction, and, (3} congideration of other econ-—
omic {g.g. trade volume) and historical relationships between the

nodes in the clusters in the cluster centers.



Finally, the guestion is: which of the area centers [(with
their corresponding —lusters) may be chosen as the potentially
ideal site{s)? Here we may sum upp the nodasl interaction indices
in each of the clusters, rank theze indices and the choice 1=
made fID:!-‘u among the clusters with the largest sumz of nodal inter=
action indices. The potential location(s) will then be in the
centar Qf the chosen cluster{s). To pinprint the exact lacat}pn
of the project, the process described in the method is re;.reajt-pfi!_,

this time however applving it to the cluster area's center in

witich. the nodez are the Iowest order places.

IV. Correspondence with Agro-production Based Delineations

IF it 3z desired -I:n see the EDF].?EEFEMEDGE of the area
aeliéeatiﬂns resuliting frﬁm the previous method too agricultural
prﬂdﬁcti.!:m for the PUIPﬂ-i-';E! of looking into the extent of rural-
urban linkages, we may use Librerc's ecological approach to area
delineations. - He :alls.-ﬁhe r&gu.itim;c delineations “area imiaé:'m"S
These areas, bounded by mountain ridgelines in fact m:-rrespml;ﬁ to

watersheds with defined catchment areas.

-

It is, of course, possible that the area clusters generated

by the method developed in this paper and Librerc's area isclates

=

*F. Librero, Arsa Iszolates: Implementing a Concept, Third
Approximation. (University of the Philippines at Los Banos,
Laguna) , 1979).
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may overlap, i.e. they may contain pore of less the zsame places
{e.g. monicipalities). The extent of the correspondence between
tha two different methods, howaver, maybe measured.

Let L be 3 given gecgraphic areas [(#.9. .8 provincel;
¥, an avea isolate, and ¥, an area cluster, both being subsets

ol Ga We want to see the extent of gimilarity (owverlap], i,

betwéen X Tand . ¥Y.T Thus we set
T Tt 1 iy A

Ther, whichdver of X and ¥ contains more places,.
the number of places becomes tha denominator of the following

measure of -r:urre'g@-@qa&m& h-ttwtl:n .thg.' Pr T :'E'_. s
k]
Z = E {100%)

where I = correspondence coefficient which will vary between
0 and 100%
U = mnumber of the same places contained in both X
and ¥

v = mnmmber of places in either x or Y

Thas the higher the coefficient; the clozer is the result

of the two approaches.
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