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OUTPUT., CAPITAL. LABOR AND POPULATION:

PROJECTIONS FROM THE SUPPLY-SIDE

by
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and
Roag Linda P. TFidalgo

In the following, projections are maﬁe of output, capital,
and labor in the context of future Philippine population growth
up to the year EEDU.- Economists should probably keep out of
projections too far out in time. A more complicated analysis
should bring in more factors and their interrelationships. A
general equilibrium treatment would regquire much work for which
we have no time at the moment. We shall confine ourselwves to
{

what we feel are reascnable hypotheses of orders of magnitudes.

We hope they are indeed better than mere conjectures.

Projections are not forecasts. Torecasts are predic-
tions from structural equations describing a specified economic
system. These equations are based on more sophisticated as-—

sumptions about basic interrelaticnships among certain variables,

*rhis paper was facilitated by a grant for faculty research
made by the Rockefeller Foundation tec the Secewemerrt of the Phil-
ippipes. As it is only considered tentative, this paper is not
to be guoted.




i derived from more direct estimates of certain parameters
ed from actual data. TIn cases of very long run periods
the future, probably the safest figures one could make are
projections. Very often, forecasts are made only for
periods in the futurs -- gne or tTwo years. So, even

2sts will be on foreign ground when dealing with the longer

There are essentially twe different approaches that can
be used in making very lomg run projections. One approach is
%o capitalize on making estimates of requirements on the demand

side. This involves making estimstes of the orders of magni-

tudes of, say, output and capital requirements that a growing

population requires from period o period. . The second approach

is to examine the supply side. Estimates are made of how much

output results from a growing labor force and a required growth

©f the capital stock from pericd to period.

We shall concentrate on the estimation of projected magni-
o ETo]

‘tudes from the supply side. To do this, we need an aggregate

Production function model of +“he @cunomy. Since the period of

the future considered is very long, we shall incorporate the

possible effects of technological prosress on the growth of out-

put.



Assume that total output is producible under a production
function at any time t, deseribed by

Q(t) = AC(E) F [K(%), L{t)]
e § is total output, 4 is a time dependent productivity index.
@ad F Is the production function having as arguments capital (X)
Zﬁ; labor {L].l If T is a Cobb-Douglas production function with
_Lﬁ-tant returns to scale, we can write the production function as
Q(e) = ACt) K(t)® Lit)l-=.
Fran=forming into logarithms, we have
in Q{t) = 1n A(t) + oln K(t) + (1-a) 1In L{t},
B8 teking rates of change with respect to time, we have the
miliar result

20 /O = AA /A +adK K+ (1-g) aL /L .
3 + t : i + *

the rate of growth of output (40/Q) is equal to the growth
Echnical progress (aA/A), the growth of laber {aAL/L), and
: (aK/K). Technical progress (AAfA) is of the neutral

piy

@isembodied") type, following Solow’ s early version.?

1The productivity index A defines any shift of the
Bfion function and this constifutes "technical change"
P Kind such as improvements in capital, in labor, and in
peral environment,

~ ZNeutrail technical change or shift in the production

“leaves the marginal rate of substitution between

Pl and L constant, i.e., with given inputs, output either
8 or decreases with technical change. The simplifying

n of disembodied technical progress means that improve-

85 not need to be embodied in new capital or do not require




cal change is estimated as a residual when aAQ/Q, AKSK,

and o are known. In the problem that we shall be considenrn-
mg, a first approximation is to make reascnable limits about

e and the rates of growth . of labor and of capital.

Given (1) some value of m, (2) an approximate grawfh_uf
Be labor input (even when some asaumPticnslabe made regarding
E?rhemplﬂymﬂnt of the total labor fﬂrceja {3} alternative growth
tl:"tﬂ of capital, and (4) somz notion of the neutral impact of
ological change, it is possible to make projections of the

growth of output.

Let Kt be capital stock at time €. WNet additions to

tal 1in time t, is fﬂt. The growth of capitﬁl iz given by

30 uF
Kt Kﬂe

® K is the initial value of capital, r the rate of growth
capital stock, and t time in vears. The rate of growth

Beapital, r, may be written as

ro= e AR

W capital. See R. Solow, "Technical Change and the Aggregate
wction Function," Review of Eeconomics and Statistic&.

= 39, no. 3 (Auwgust 1957), pp. 312-320. Solow's method of
fimating neutral: technical change varies Hllghtly from the

¢ described below. :



Hultiplying this equation by Y/Y and arranging and eliminating
terms, we get

r = AKSY o Y/K.
Futting K on the left-hand side of the eguation, we have

K =48K/Y . ¥/r.

This equation will De used in arriving at the initial value of -
the capital stock under varying assumptions. At the initial
year t=c, the national income seriés will give the value of IG,
the ratic aK/Y, and r can be assumed. K, is therefore easily

derivahle,

Ne known capital stock series exists for the Philippin&s,3
and therefore it is necessary for us to get a capital stock wvalue
at a given year. Since the concern of this paper is to make very
long run projections of econcmic magnitudes, obtaining a bench-
mark of the capital stock is all that is needed. Anyway, the
projections here are not critically dependent on any benchmark
figures as much as they are on the rates of change parameters

assumad.

Once we start getting the value of the proportion of net

product, ¥, going to investment, or AK/Y, some data limitations

3Richard W. Hooley is presently engaged in this pesearch
o that in the future this statistical void will be filled up-



;'tu ba put to mind. First, the national income series for
_-{NEnt are very poor estimates. Therefore, we cannot fully
bv on their value. 3Second, it is well known that because of
%- ation peculiarities, even the levels of national product,

P, Bay not be good indicators of output 1e?3151h

In the estimates of Kﬂ, we shall assume that the output

7
usad, which iz the "net domestic pradu¢t1“5 is beyond

Lt

Eticn. The following demonstrates the manner in which AK/Y

XFK were computed.

For simplicity. we assume that net saving egquals net
nt. We use the net investment and net demestic product

1951 to 1960 as the respective magnitudes for AK and Y.

1960

rt

1851

1360
E HOE = ¥.
19651 E

FgG.P. Sicat, "On the Accuracy of Philippine National
junts ., "The Philippine Review of Bustness and Economicé,
% {October 1964), pp. 21-39,

‘domestic product is simply net national product
inet factor incomes from abroad.




Hooley's net domestic saving® and capital consumption

fes (see Table 1), the value of a¥K/Y is .0775.

The value of ¥Y/K will be zssumed. But reasons have to
put forward for these assumptions. Suppose we beginf:;EE-

" of the net incremental capital-output ratioc, or the ICOR.
2 are estimates made by the first'authcr of the TICOR,

8 on different assumptions about the nature of the magni-
of the growth of capital in the Philippines. These

- - T
itions are too complicated to spell out in this paper.

the ICOR is equal to the capital-ouwtput ratic, that is,
aK/aY = K/Y.

.IJK iz the inverse of the ICOR. Corresponding roughly

estimates shown on Table 2, we shall use the following

XK

(YIK}l = 0.50
fTHK}? = 0.60
EYIKEE = 0.75

above assumptions will give three different values
th of capital, r, from the equation

= (AXSYICESY).

P. Sicat, Some Aspects of Capital Formation in
i@, unpublished Ph.D. Thesis., Massachusetts
gchnology, 1963, Chapter 3.




Table 1

DERIVATION OF AK/Y VALUE

1
GDP - Capital : NDP '  Net Savings“
L at current ' consumption ' at current '[= Net Investment
larket pricesda ' allowancesP ‘'market pricesC ! {aK)]
fMillion P) : (Million P) ' (Million P) - (Million P}
B I I 1
7415 380.2 7034 .8 R T
7578 B4 .5 TLTY LS 583.5
8111 430.1 7680.9 526.4
5283 B7g.5 T 150.8
BR20 BlT.4 8302.6 459.1
9537 5T4.1 BSEZCE Falod
10119 B2 .1 HLE9.6 947.0
107749 AT 2 10891.8 §92.8
11506 728.8 10777.2 10083.7
12138 g o Frats g 13025
13960 1960
% = P BB679.7 I = P 6874.8
1853 1551
1980
Z (u) = .0775
1951 1360
. (3)
FB G

Wearbook of Vational Accounte Stgtietics, 1957, p.185;
L;H} Hooley, Savings in the Philippines, 1951-1360,

f1) — Column (2) = Column (3).

";a-"!' 3 ﬂ'frtr




Tabla 2

SOME ESTIMATES OF INCREMENTAL CAPITAL OUTPUT®

{Averzge, 1949-1958)

T 1 B 1

' Current ! ¥ Constant '

! Price ' TInverse ! Price ' Inverse

1 n 1 1
1.34 - To 1.08 e 1
1.40 e 118 . B5
1.66 BB E s « B
1.82 .55 1.43 -TH
2.08 LB o < 5b

“Thece are estimates of the first author.
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Peover, three different values of the initial capital stock,

oy in 15960 will also be found from the eguation
K = (aK/YI(Y /r),
0 o

Yﬂ is known from the income series and the three different

@lues of r derived from the above assumptions are used.

Table 3 shows the computation of the initial wvalue of the
sapital stock in 1960 prices. Table 4 shows the projected value
capital in the future in terms of 1960 prices. There are
anges in the estimates of the capital stock series after 1380
especially for those assumptions where the ¥/K is initially
iigher than 0.50. These latter twe assumptions imply that the
capital-cutput ratic is lower than 2. In general, it is not
ntainable that over long periodsthe overall capital-intensity
£ productive processes will not increase. This is especially
untenable with those projections based on low capital-
rEput ratios (i.e., relatively higher I/K). To correct for

8, the series for Kti and Kfﬁ

85, the rate of growth of capital needed to sustain relatively

were adjusted so that, after

same amount of output in earlier years had to increase.

Something should be said about the nature of Eziéas used

these projections. We naturally suppose that all prices
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Table 3

ALTERNATIVE INITIAL CAPITAL {Kﬁ} VALUES

T

T

Ko -

1 ]
1 1
T 1 ] b
(¥/K) A 0. e T REE i R, Y in Vo= X S 3 AKSY)
+ ¥ ¥ S S ¥ o &
- - . (Million )
T 1 ]
{Tfﬂil = a2l «HFEH 293 0000 22711.8
{YEK)E = .ED LORES 24l 312.9 18926.5
foK}E = .75 SR E L A 15825
Hote:
= = piRl ad o= i i 55.
Yo = Tosen NDP at current market price ¥i1. 3559

million.
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Table &

QUINQUENNIAL CAPITAL SERTES, 19£0-2000

(Millicn P)

| [ r F
| L K T K T K
' i tl 1 tE i t3
! I r_t g v . . r_t
Year ' t ' (=K a1 ' K e 2% 1 I
f i ﬂl t ﬂ? 1 'E.‘la
| 1 . b b
1] ;| T 1
1960 ] 22711 .8 . 18926.5 153125
1965 5 27567.0 23880.5 20259.,2
137D 10 3IYE1.9 30131.9 27078.56
1975 15 BOELY .4 38019.0 36211.8
1980 20 L9299 .4 LT7969.2 LAL2y .5
1985 25 59837.1 BOSZ5.4 EHTET.lb
1390 20 72630.6 76369.42 81707.3%
1995 35 88159.3 92695,.37 99174 ,13¢%
2000 L0 107006.6 lliﬁlﬁ.ﬂa 170381.4%
.t
aK_ &~ 4 t = o for 198%
1985
77
by 2 ;
1880 [ e = o for 1980
I‘3t
CK . T = o for I985



Figure I

QUINGUENNIAL CAPITAL SERIES
(1960 — 2000)
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referring to capital are in terms of 1960 prices. In the as-
sumptions made, the price level is assumed to be the same.
Should there be any price level changes in the future {(as we
would all expect), some deflating mechanism should be kept in
mind so that the magnitudes revealed here are those that one
would expect to hold in real terms. For the output projections,

we use GNE of 1960, measured in 1955 pricea-a

bor

The rate of increase of the labor forece, AL/L, can be
assumed aqual to the natural rate of increase of population, n,
T T

Al =

The population at t 1s given by

¥ = nt
Fy PGE

3

where 15 is the population initially.

8We could have easily used common deflators, but since
the two years are not too far apart and that the prn]ectlnns
are for very long periods, the use of common base year prices
is not too critical.
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Our labor projection shall be based on the "modal" popu-

3 His three

lation projection {(i.e., Hypothesis C) of Lorimer.
projections have the same assumption of a moderately declining
mortality rate. They differ though in the assumption regarding
fertility rate. Hypothesis A assumes a constant fertility rate
{that of 1960), Hypothesis B assumes a sharp decline of fertility
rate through 1970 and a sharper decline from 1975 through 2000,

and Hypothesis C assumes an average of the fertility rate assump-

tions of Hypotheses A and B.

Let us foecus our attention on the population projection
for Hypothesis C. Due to the nature of the mortality and fer-
tility rates assumptions, the rate of growth of population
taken as the difference between the birth rate and the death
rate varies gquinguennially as shown in column 2, Table 6.
Likewise an exponential rate of growth such as n computed from
the population projection is shown by column 3 of the same

table.

IDr. Lorimer made population projections based on the
1960 census returns in connection with a monograph that the
FPoepulation Institute, University of the Philippines intends to
publish by the end of 19865.
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Table 5

PCPULATION PROJECTIONSS

{1360-2000)

TOTAL POPULATION

- ek v o o

Year {thousand)
] T
(Hypothesis A) : (Hypothesis C) : (Hypothesis B}

1360 27087F.7 P L o e 27087.7
1965 31646.4 ALA4E B 31B4E .4
1370 B ATH02, 2 37133 .6
1375 R5T776.0 L3872.1 $3022,9
1980 S341k B S14906.8 L8978.1
1985 E3805.4 BO1%Y,. 5 o001 1
14930 TE654 0 63800.2 E1000.9
1935 921649._2 80281.5 56794.1
2000 111138.8 BY683.5 72732.7

“In these projections of Dr. Frank Lorimer, his 3 hypotheses
have the same assumption of a moderately declining mortality rate
but differ in the fertility rate assumption:
constant fertility rate as of 1960, hypothesis B - sharp decline of
fertility rate through 1970 and a sharper decline from 1975

hypotheses A and E.

nypothesis A -

through

2000, and hypothesis C - average of fertility rate assumptions of



{1 THopsARgs)
2o

]
=
o
i
>
i
E
o
i
5

| F

Pigure I
POPULATION PROJECTIONS
(1960 - 2000)

P FEA T

wipoTHESE F oY

s
u -
s
|
i L - | — —aE i i — Lt
(Ll | SBE 19 1TE 1B LEE- 1 1940 =10 Flar

NEAR




=R =

Table &

RATES OF GROWTH OF POPULATION

1) (2) (3)
T
. Rate of Growth of Population
: (Hypothesis C)
L]
] T
Year : .
' (Birth Rate - Death Rate) T Exponential Rate
' * of Growth
L] ]
1960-1965 -0340 0324
1965=-1370 0323 i
1870-1975 L0320 0319
1375=-1980 L0318 =3 LT
19B80-1985 L0317 031y
1985-1990 »031k 0298
1990-1995 .0237 -0280
1985-2000 .0265 LO2EE
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Labor force in the Philippines is usually defined as the
number of perscns 10 years and over who are actually at work or
seeking work during a specified time. Therefore for each five-
year age-grouping (10 years and over) there corresponds a labor
force participation rate which indicates the percentage of the
total number of persons in that age class that belongs to the
labor force. The age specific labor force participation rates
for the Philippines based on 1960 Census returns are chown in
Table 7. To compute for the labor force at other times these
participation rates are applied to the population series by sex-

age classcas.

On the basis of this projection the exponential rates
of labor force growth are computed for successive quinquennials}ﬂ
Within the period under consideration the rates of labor force
growth are fairly constant, more so than the rates of population

growth. TﬁlE_iS due to the lag in the influence of changes in
fertility on the trend of the adult population, as conirasted
with total numbers, including children. So the assumption of a
constant labor foree growth rate invelves relatively small error,

and it greatly simplifies the analysis. We then assume that

n = AL/L has a constant value, namely .032.

lDEea polunn 5§ of Table 8.
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Table 7

AGE SPECIFIC LABOR FORCE PARTICIPATION EATES,
1360 CENSUS

Age Specifie Labor Force Participation Rate (%)

- o e =] m = o

S T

Apge Group : J '
Male : Female : Both
10-14 13.3 10.1 15.2
15-19 59.3 29.6 L.y
Z0=24 BO.8 28.9 5h.3
25-29 S 25.1 57.9
30=34 k.5 26.3 28.7
35-39 25.5 26.8 79.7
LO-4u 25.4 : VR 51.2
L5-49 95.1 Z8.9 62.4
S0-54 83 .5 29.0 £1.8
25-59 91.7 28.3 60.7
BEl-G6L 86 .14 25.5 58.5
€5 and 66.8 L 33.7

orerr

TOTAL 71.1 24,y i 47.8

Source: 1960 Census returns used for computation by. the
Population Institute, University of the Philippines.
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Table 8

LABOR. FORCE PROJECTION

(1960-2000)

- £ {3} (4 r (5)
' 'Labor Force -
; ( thousand) ' Exponential Rate of Growth
: . : : of Labor Foree
: Male : Female : Bath :
E821.2 2178.2 8589.4
- 29b1 .0 103k3.9 .0330
8878.2 3021.7 11999.9 0336
10647.1 357L .2 FQF2T .3 L03k0
l?ﬁEE.l Lrz7.49 16850.0 ~0339
18933.8 B986.2 189920.0 - 335
17622.0 SB65.5 23487 .5 L0325
20733 .3 68856 Z27R18.9 LO3Zn

24791 .38 B04%3.9 323357 0315
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Qutput
Output O shall be defined by the equation

where ﬂﬂ is the initial wvalue of output, m is AQ/Q, and t time
in years.

The initial value of output (Q,) is GNF (at 1955 pwices)
for year 1960. As for the rate of growth of output (m), an

upper and loweyr value of .05 and .04 are assumed. 1l

On the
basiz of these assumptions we have two output projectiomns shown

in Table 9.

s-Value

The elasticity of output with respect to capital, o,
in the Tobb-Douglas production function implies the distribution
of output in general. In an earlier study of the projection
function for manufacturing in the Philippines the value of o= 0.70.

In the US, the value of o = D.35 has often been mentioned.

1lyjzing the formula

1860
m=aQ/Q= I Q. -Q)
1951 £+l T/ 1960

Rt
1963 *©
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Considering the very long run nature of the projections and our
igrorance of the future, we shall just make three assumptions’
about a, which appear reascnable for the Philippines. These

three values are:

o, = D.B0
EE = D-!E'ﬂ
ﬂ.a = ﬂ-l-ﬂ&

These values of a give relatively more weight to the share of

capital than to labor. Capital will be a relatively more scarce

—_— L -

{EEtDP than labor in the ﬁhilippings. The demographic factors
det;;miggﬁg the growth of the laber force are pretiy well set by
noneconomic forces. The more important variable for the gpawth
of output, aside from technical progress, is the growth of the

capital stock. Economic forces will determine the distribution

of output between the two major inputs in the production funetion,

capital and labor.

where Q iz GNP at 1955 prices, m = .0uB7.

The value of m is .0505 when it is computed according to l

= mt
G = "k
where Q is also GNP at 1955 prices from 1951 to 1960.

So on the basis of these historical m's our assumed v=luc. i
for m cover the range well encugh. '
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Table 9

OUTPUT PROJECTIONS

(1260-2000)

; QUTRUT

20 e
= : {Hlll}nn B

P

1. = =

: ml 05 mz +0%
1?50 l1080u.0 10804 .0
14965 132872.3 13196.0
19740 1781 2.8 16117 .48
14975 2ZBT2.1 ISBEE.O
1980 29368 .5 2uihn 3
1335 A7709.2 29368.5
19490 EL20.3 35870.4%
13495 62172.7 B3812.4
2009 79831.8 E3CNT 7
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aynthesis

The original eguation
A = MASA + AKK + (1 - o) AL/L
can be simplified to look as follows:

m o= HT + opr 4+ {(l-o}n.

The only term which has not been discussed at length is KT[= BASAY,
which stands for the rate of disembodied technical progress. It

; is easily derived as a residual given the estimates or assumptions
about m, &, r, and n. Therefore,

KT =W = oy = {1-ol¥m.

Summarizing, the fellewing are the alternative assumptions
about rate of growth of income (m), elasticity of output with

respect to capital (a4}, rate of growth of capital (r), and rate

of growth of labor (n):

mi 5 Ty n
m1 = 05 ﬂl = B0 Pl = ,.058 32
My = .Ou ﬂz = .50 TE = .0OU4E
[ r ARt 1= r = 033
2 3

Their different combinations will wyvield different KT'E as shown

in Table 10. The HT values range from 0148 to zepo, L2

121+ is plausible to assume that ¥ > 0. A nagative
value of implies a degenerate technicai change. Total out-
put falls DBecause of adopting new technology. This is a
situation which is hardly economically rational.
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Table 1D
RATE OF TECHNICAL PROGRESS (X ) MATRIX
Tﬂi-::l.EI'.tIt
T ]
T 1
= ; 5
' m. = .05 L m, = .0Y
L. ' 1 1 Z
(1 I:S!'Tt]- : ;

[nlrl * (1l-a;)n] = .0u76 0025 {.0076)%
[a;x, + (1-g,)n] = .0404 .0096 (.000L)%
+ (1- =03 .0138 ' 3

[ulra ( ul)n] 0362 1 0038
+ - = 0% . A e
[:r.zrl {1 uz'#n] 0usp D050 (.0050)
Eﬁzrz + (l-ﬁ?}n] = .0390 0110 ' 0010
[a ¢ + (l-a IJn] = .0355 0145 .oous
2 3 2
- = LOu37 x . &
[uﬁrl + (1 a,)n] J43 0063 {.0037)
[l:l:EI,‘_l"EL * (1-a Jn] = .0383 0117 -0017
{:ar3 + t1~u3}n] = .0352 L0143 .Dous

*Equal to zZero by assumption,




ol

Instead of working at the problem as if we know m, or
how total output will grow, let us assume that the rate of
technical progress, Aps 18 known. Depending on the value of
o assumed, we may get different values of KT. In the US, the
rate of technical progress {HT} has been estimated to be from
1.7 to 2.5 per cent per year, depending on the assumpticns
about the elasticity of output with respect to capital (o) and
the rate of growth of output Cm).la Let us just assume that,
given our earlier assumptions about &, r, and n, the rate of

technical progress (¥p} takes on different values, which we

label with adjectives designed to CONVEey our guessas:

optimistic: Xp. = -020
Xp = 015
"modal” :
2{3 = 010
pessimistie: Xy = .000.

These assumptions about X7 are independent of the way the wvalues

of o, n, and r are determined.

185ece B. Nelsan, "Aggregate Production Functions and
Medium-Range Growth Projections," dmerican Feonomia Review,
vol. 54, no. 5 (September 19 ‘], pP. S8Y9.
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Qur alternative assumptions then are the following:

KT us Pt T
}i,'.T = g9n -11 = G0 '_r'l = ,058 .03z
HT I i . uE = 5 PE = OB

e i | =
KT 014 ua o ra 039
KT = ~Ean

Table 11 shows the rate of growth of output (m) matrix. For
positive KT‘E, m values range from .0E7E to .0452. When there
is no teehnical change (RT = 0) and the elasticity Gfrautput
with respect to capital (%) and the rate of growth of capital
(r} are lowest, the rate of growth of output (m) reaches its
lowest walue of .035. It may well be that this already very low
growth rate of 3.5 per cent per annum is too low. In relative
terms, this is slightly higher than the natural grewth rate of
the population. In short, the most pessimistic result still
makes it possible to have a positive, but very small growth of
per capita income. However, judged from the said magnitude,

this is almost equivalent to economic stagnation.

FPotential Output

The preceding discussion was on output of the econcmy

withont indicaticn as to whether the level iz that of fnll-
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Table 11

RATE OF GROWTH OF OUTBUT (my o ;. .p) MATRIX

T : 1 ] g 1
XT T T T 1

L 1 T 1
& " X, = .0207 X, = .015' X_ = .010' X = .000

r o P (.

T 1 ] 1
+ (l-= )n] = .0u76 L0676 .0626 .0578 L0478
* (1-a )n] = .ouos 060k 0554 .050u 040y -
+ (1-a;)n] = .0362 0562 .0512 .02 .0362
+ [lmazﬂn] = .0uS50 -0E5 060 055 045
+ {l—uz}n] = .0390 059 05k 049 .039
+ {l—azﬁnl = 0355 <0555 -0505 0455 .0355
*# (1-a_Jn] = .0u37 .0637 .0587 .0537 0137

iy

+ {1-u3}n1 = .0383 . 0583 .0533 .DBB3 .0383

+ {lhnainl = .03az? 0552 0502 0452 0352




= anae

employment or mnot. In ctheglyﬂ:da‘ the projections of output
referred to are actual output. The concept of output at pro-
ductive capacity, i.e., potential output, is helpful for policy
considerations. The potential output projections are related
to an employment concepi, which is deemed desirable as a policy

objective.

Okun has devised a method of measuring potential out-

1E

putaLi Full-employment in terms of labor is defined as an

acceptable or "desired" level of unemployment (set at 4 per

cent per year). His approach assumes that the unemployment

rate variable incorporates all the ways in which idle resources
affect output such as the effect of the level of economic
activity on average hours worked, labor force participation

and manhour productivity.

We shall use Okun's method as a first approximation of

potential output in the Philippines. How good such an approxi-
mation would be depends on how close the "desired" unemployment

rate of labor assumed approaches capital full-employment. This

is determined by the substitutability of labor for capital.

—

luﬁ. Okun, "Potential GNF: Its Measurement and
Significance," American Statistical Association Proceedings
Business and Economic Statistical Secticon, 1962, pp. 98-10k.
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Siven the capital stock, the greater the extent of this substi-
tutabllity the more it is possible to assume a higher rate of

employment of the labor force.

Due to the extreme paucity of useful data, we shall bhe
much more imprecise inp applying Okun's method of measuring
potential ocutput. Whereas Okun's Euesses were based on actual
computations, the guesses offered here are largely subjective

a priori guesses of the first author.

Following Okun (but altering his notation to suit ours),

let
QA actual olitput

Qp potential output
n employment rate
n potential employment rate where np = 100 - u*

u* being the rate of unemployment which is considered
4 desirable minimum

¥ rate of growth of Qg
Ukun shows that

log B log EnFtIQPG} + B log Q&t - {gpit

can be derived as a regression equation and yields parameters
QPG (given nF} and £, which is the elasticity of output with
respect to the employment rate. Given data about employment

rate (n) and actual output {qﬁ}, g can be estimated. We have




=
data on QA {NNP or GNP), but tha series for n is not reliable. i

In view of this, we shall not estimate B but make assumptions : ;

about its value.

Okun reports a "subjectively weighted average" value
of B = 3.2 per cent (i.e., in pure number, 0.032). In his model
where "desired unemployment®™ is equal to % per cent (for the
U.3.}, he shows that given his estimate,

q?

where U is the existing unemployment rate.

= Q, T1* 0.032 (U - 1)]

In our case, let I* he the tolerable unemployment rate
of the labor force, so that U - U¥* is the actual unemployment

rate of the economy. Thus we have the eguation

Gp = Q, [1 + B(U - Ux))

= # =
EE-1 U%, then QP Qﬂ
actual output at the unemployment rate U. If U > U¥, potential

» i.e., potential output is equal to

cutput will be larger than actual output, or Op DA‘ If U <Ux,

then QP-:QH. All the above is evident from the equation.

Since what we need iz employed labor, ocur labor foree
projection is not sufficient. This is where the major dif-

ficulty lies; the employment series in the Philippines is
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highly unreliable and it does not begin until 1956. Because

of changes in sample size and other difficulties traceable to

concepts used, the series (which is based on sample surveys of

the laber force) reflects a very highly irregular pattern of
unemployment. However, making an assumption about the level of
employment is better than giving up entirely. This assumption
¢an be based on an average unemployment figure taken from the
available series.

Let

ny = ' employment rate with underemploved not
considered employed

g = employment rate, with the underemployed
given a weight of 1/2? compared to the
employed,

Fhilippine labor force statistics in Table 12 yield some light

on the reasonable magnitude of I,

& rough interpretation of the data gives us scme likely
magnitude of the value of 1 and n.. Thus, an approximation of

these magnitudes iz that over 1957-62,

My = B8BE-85 per cent so that
T.r:L = 100 = nl =12 to 15 per cent
M, = 92-B8 per cent

UE = B to 12 per cent.
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Table 12

UNEMPLOYMENT RATES

T ] L T
P T 1 1
Hooth Year ' B, F 9 vl ugb ey ol L g o
T r & P T (T i t
i ] T | 3
October 1957 8,829 7.1 3.4 1035
November 1958 B,376 = L a3 11,5
October 1559 9,116 5.9 2.5 8.5
October 1960 3,116 6.3 257 : 8.4
Jctober 19B1 9,713 Bl 1.6 7.6
October 1862 10,268 5.5 250 8.5

*Totally unemployed
Puyith a job, not at work™ = underemployed

SFulltime workers are those reported as having worked at
least 40 hours during the survey week.

Source: PSSH, Series No. 13: Labor Force and Digability Data,

October 1962. Bureau of the Census and Statistics,
P X oriy

!
1
|
:




For our proiections, average values will he used, i.e., ny <

B6.5 per cent and Ay = 80 per cent implying a Uy = 13.5 per cent

and a UE = 10 per cent, respectively. Using our labor force
projections, we can compute two employment series as shown by
Table 13.

Now to justify our value of the elasticity of output

with respect +o the employment rate (8}, the first author sug-

gests that such an elasticity is less than Okun's. Some reasons

for this may be offered. The elasticity of output with respect
to the employment rate depicts how much additional output can
be expected from the employment of additional workers. In the
US, the employment of an additional worker can lead to a rate
of output in accordance with Okun's number because labor is
relatively more efficient, being endowed with more amount of
complementary capital goeds. In the Philippines as in most
less developed countries with a large labor force, the most
econcmical used of labor and capital inputs are found generally
in labor intensive activities. Therefore, the additional
employment of a worker need not lead directly +to a rate of

output as much as Okun's. In fact, it may be offered that,

—-3f anything, it must be at most 1/2 the value assumed for the

United States. In accordance with this, we assume that a

most optimistic value for the elasticity of cutput with respect

=R -

= "
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to the employment rate (8) is 0.01% (or 1.5 per cent). The
alternative assumptions of g used in this paper, together with
the adjeectives describing our own assessment of their plaunsi-

bility are:

“Optimistic™ 5 = g._p1s
"Modal™ B, = 0.010
= D.005,

"Pessimigtich Ea
Summarizing, the equation for potential cutput is given

e 1% g, {if - %}
% Qﬂi [ B, (U : 1

whera

i = refers to assumptions about Qﬂ, actual ouiput deterp-—
mined by assumption of m (= QAFQA}

3 = refers to dassumptions about g, elasticity of output
with respect to the employment rate

k = refers to assumptions about U, existing unemployment
rate

refers to assumptions about U*, "desired" rate of
unemployment.

j=i
]

There shall be as many QP*E a3 the number of combinations

Possible with the fellowing assumptions:

; U
. 3 “k .
1
= .05 = .0 x o = 0
ﬁAl for m as X 15 U, = 13.5% u; 3
*
QA for mz = .0y 32 = .010 U2 = 10% UE = 10%
2

EE = g5
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We shall present only itwo sets of the many possible
potential output series that may be computed from the wvarious
assumptions we have made. Each set will correspond to the two

assumptions about the growth rate of output, The first

A"
involves an assumed growth rate of output equal to § per cent
and the other a growth rate of 4 per cent. Tor each set, there
will be three estimates -- "optimistic," "modal.," and "pes-
simistic." Tables 14 and 15 show the different potential output
figures for these two sets of assumptions. When graphed on
paper, the results become more revealing. An "optimistic" as-
sumption based on the pessimistic rate of growth of output may
come out inferior to the most "pessimistic” assumption based
on the sanguine rate of output growth. This situation is
depicted by the wide distance between pessimistic QP and
optimistic QPE. -

The advantage of presenting these projected values of
gutput is not so much the fact that we are able to tell exactly
how much cutput definitely results from a given set of assump-

tions. It is the fact that we are able to place limits on the

gset of possibilities, no matter how many they are.

The projections of potential output may be recast in
per capita terms. This is done by dividing the potential out-

put computed and the population projected. Table 15 and
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Table 14

PCTENTIAL OUTPUT (Qp )} PROJECTIONS®
1

Uz

T |
r 1 L
, : 55
T T T 1 1
. ' "Optimistie" T "Modal" ' "Pessimistic"
: e - I (Q e oy yd
. ! 1E21 . g B vl . 1112
TErTa et ) : : i ye
' =y ' ' ' 1212
| t t T { ) I
l:‘:'IF‘
Yoime =-.0%8) 1 - : T332
e - TR mil. P ' mil. P ' mil. P
1960 10804.0 11857 .4 11290.7 -
15965 13872.13 15224.6 14495, 5
19790 17812.6 19549.3 1861Y.2
1975 22872.1 25107 .3 23901.3
1980 29368.5 32231.9 30690.1
1985 37709.2 41385.8 39406.1 Q,
1
1930 4BL7D.3 53141.3 50599,2
1395 &2172.7 BEZ3%.5 E4970.5
2000 79831.8 B7615.k 8342y ,2
“Baged on an actual output rate of growth my = .05, which gives a
series of actual output Q& .
1
b " =] C- S
= 1+ B8 (U -0 = 1+ i P | ol
qFllil Qﬁl [ 3P s U P12132 Q-!*hl{ o o
e ks :
g =Q: [E+elu - Uu)] = = 1.+ g.{0 - )
_ Pr1a1 iy 11 1 qualg Qﬁlf c s ]
d ke,
¢ = Q. [REpii - 0]
Fy117 Ay 1 S | 2
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Table 15
ESTIMATES OF POTENTIAL OUTPUT (g, )3
3
] ¥
T T ﬂ' &
' 1 P?Ejulul
] | ] T
2 " "Optimistie™ T MMagal™ ' "Pessimistic”
Year ! Q, ’ EQF 1h "ol ¥= X {QP 3d
' 2 ' 2121 ' o111 d 2112
i T t 1 cq jl
" (m= .04) ! r ' Paz12
r il T 1 ' {QP ]f
R R I i B
1960 10804 .0 11857.4 11290.2
1965 13196.0 14482 5 13789.8
1570 16117.4 17688.8 16842.7
1975 19686.0 21605.1k 20571.9
1980 2R04Y4 , 3 26388.6 25126.3 = Q,
i
1885 29368.5 32231.9 30690.1
1990 35870.4 39367.8 37484 .6
1595 53812.%4 48084.1 45784 .0
2000 £3512.2 56729.6 55920, 2

2Based on an actual output
series of actual output Qa .
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Figure IV

ACTUAL & POTENTIAL OUTPUT PROJECTIONS
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Figure V show the magnitudes of these projected per capita out-
put, when the population projection for Hypothesis C is used.
The resulting per capita ocutputs increase more rapidly with the
set of assumptions based unﬁfugﬁﬁﬁﬁfiate of 5 per cent. The
results are less promising whon besed on thafzggﬁﬁi rate of
output of ¥ per cent. In addition, the nature of the estimate
will depend on whether the set of parameters chosen are

"optimistic" or not.

Conclusion

1. This paper should be viewed as no more than an
exercise showing how the magnitides of output, capital, labor
and population in the Philippines would look like between the
years 1360 and 2000, a period of 4 decades. A&n attempt was
made to show the guinguenmial values of these economic magni-
tudes. FProjections, to be meaningful, should be based on some
model. The model chosen here iz that of an aggregative pro-
ductien function having as its two inputs capital and labor and
as an additional variable a tira dependent productivity index
associated with technical progress. We emphazize that we are
not making forecasts. Even forscasts, incidentally, would
hardly call it a fair jeb to have %o say something on what will

happen to all the above magnitudes for a period of 40 vears.

F
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The most that they would probably be willing to do is forecast
5 Yyears hence.

2. That a lot of guesswork is involved can be found by
the fact that many of the resulting values computed are based on
"likely" or reascnable econcmic magnitudes of the values of the
key parameters studied. Even if it were possible to estimate
these key parameters for +the present period, much guesswork s+ill
would have been involved. For how is one to know that a para-
meter of this year will not change one or two decades hence?

It is hoped, however, that the hypotheses offered here are more
redsonable than mere conjectures.

3. The projections are in the spirit of highly aggre-
gative models. What we have attempted to do is pick out certain
economic aggregates and project their time profile for &4 decades.
We have not attempted to say anything more about the way eertain
sectors of the economy will move. To try to look at the economy
in a multi-seector fashion i= not at all impossible. But this
would have required a more involved discussion. In fact, to make
the projecticns more interesting, it would have been necassary
To study the demand requirements of the economy as it grow,
since most of these demand magnitudes would invelve more sectors
of the econemy and would bring in estimates of growth per sector

on the basis of income elasticities of demand for certain types
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of output. These interesting details are deserving of more in-
tensive study, but as we have stressed in the beginning, we ere
not ready to get more involved than the way we have chosen.

#. We can say a number of interesting concluding remarks
on the basis of the aggregate production function model used.

a) Firstly, we have to take as datum the rate of growth
of the labor force (or of the population). Demographic factors
determine this magnitude If the rate of population growth
remains & datum, the only other erucial input in the production
function is the ecapital input. The Ligher the rate of growth of
capital is, the greater will be the growth of output. To the
extent that the production function itself shifts only in terms
of the productivity component (neutral technical change) , having
more capital inputs helps in increasing the level of output.

The need to encourage the rate of growth of the capital stock
18 therefore self-evident. In fact, much of the discussion of
economic development in the literature has always emphasized
the importance of capital accumulation. This is still an
important diectum of growth, despite the fact that more atten-
tion lately has been shifted to the role of technological
Progress as a generator of growth, to which we shall address

ourselves secondly.
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b} In the production function, in this study, techno-
logical progress is the term which Wwe associated with a time-
Tdependent productivity index. A1l +he changes in productivity
that accrue to the economy or those that make inputs more
Productive are subsumed under the name of disembodied technical
change. It is clear, therefore, that technical change is as
important a component of +he growth process as capital formation.
Policy oriented decisions that direct themselves to the problem
‘of imgrc?ing.the general conomic enviromment, improving the
efficiency of the inputs, labor and capital, and the like will
push the rate of growth of cutput upward,

c) Finally, scme thought can be given to policy objectives
regarding what we consider "fulj employment” or an "optimum
employment policy.” 1TIn the two-factor world of capital and labe:
and one output (the kind we investigate here), the factor which
is relatively abundant would tend to suffer from unemployment.
_Iﬂ.the Fhilippines, labor &s the more abundant factor. The
amployment statistics noted show the high percentage of the popu-
lation in the labor force which is classified as unemployed. By
using a potential output series given at a level of tnemployment
that policy makers would wish +o censider as "desirable in the
view of the circumstances," it is possible to draw a profile of

total cutput over time that meets some employment target criteria.
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In view of this, some notion of a desivable employment level
that ought to be complemented by growth of the capital stock
and by productivity changes makes policy makers aware of the
optimum cutput target achievable.

5. We end with a note stressing again that the magnitudes
of output, potential output, capital, labor and population in
this paper are no more than projections. Between the most
"optimistic® of the optimistic time profiles of these magnitudes
and the most "pessimistic” of the pessimistic profiles is pro-
bably the more likely order of magnitude to be expecited. But
as ohe can see, the farther away we are from 1365, the greater
iz the absolute margin between the two extremes of the two time
profiles. Although this is more of a negative note, no scientist
can ¢laim to have an infallible estimate of magnitudes like
gross national product orf the population to the year 2000, with-

out scme probability l1imits in mind.



