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LABOR QUALITY AND GROWTH ACCOUNTING:
THE PHILIPPINES

By Epictetus Patalinghug*

In recent years studies in human capital have been readily absorbed into
{li¢ larger body of economic knowledge, However, there is a scarcity of studies
i the value of education between sectors. This paper is an attempt to apply
\he growth accounting framework so as to determine the significance of educa-
{lon in manufacturing and agriculture sectors of the Philippine economy.

I

A weighted education per man index (where the weights are earnings by
yuirs of schooling) was employed in measuring human capital input and incor-
jorating it into the production function,

Empirical results indicate that education’s contribution to Philippine
(towth rate between 1960 and 1982 is only 17.34 per cent; capital is the domi-
Wint factor which accounts for 48.26 per cent of the growth rate during the

wriod. It seems that the role of education in improving the quality of the Phil-
pine labor force does not appear to be significantly substantial; on the con-
liury, the crucial role of physical capital (rather than human capital) in Philip-
Jlne economic growth is supported by the evidence.

1. Introduction

In recent years, studies in human capital have been readily ab-
jthed into the larger body of economic knowledge. However, no
{despread attempt has been made to consider the value of educa-
lon between sectors. This study attempts to apply the growth ac-
jounting framework in-determining the significance of education
ltross sectors in the Philippines. A sectoral analysis is made to see
ow each sector conforms to the expected relationship between the
ile of return to investment in education and human capital accu-

ation. The construction of the labor quality index is the focus of

We have taken what we consider to be a small but important
medial step which may lead to a deeper understanding of sectoral

* Associate Professor of Business Administration, University of the Philip-

lnes. Financial assistance, in the early part of this study, has been provided by |
he last-West Population Institute, The author is grateful for that support and

Meepts solé responsibility for any errors that the reader might find in the

Ahnlysis. The author also wishes to thank Vilma Bilano, Mildred Clemente,
il Filipinas Peria for their research assistance.
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growth as well as of the development process itself. Sectoral
parisons are always hazardous, because conditions vary g
among as well as within sectors for the period under considerl
and often, available data do not accurately reflect these diffy
ences. Such limitations inherent in comparisons of economic Vil
ble do not however prevent us from pursuing our research conue
in the belief that a study of this kind represents a positive M
needed step toward empirical verification of existing econom
models of growth accounting. Furthermore, the research begun ll.
can be readily extended once the relevant data,' such as the higl

scarce age-earnings-education profile, are available in the near fuli
2. Empirical Analysis

This section discusses the construction of a quality of lulk
index based on the changing distributions of the Philippine lul
force by years of school completed. Clearly, the main issue invil
gated in this paper is the relative contribution of formal education |
labor quality index. It can deal only with the level and changes in I
amount of formal education received by members of the labor f

not because non-formal education such as on-the-job training,?f
sure its contribution are limited.

Empirically, an estimation of the contribution of in
education to Philippine growth rate of output requires the consis
tion of an index of labor input quality which in turn requires i
on percentage distribution by years of school completed and Wi
differentials by each educational level. The underlying assumphk
of this analysis is that aggregate output can be explained by b
physical capital, land, and human capital inputs.> The task of mi
uring human capital input and incorporating it into the produgtl
function is the aim of this discussion. Thus, the labor quality indgs
a weighted education-per-man index where the weights are ea
by years of schooling. This is what Selowsky (1967) calls M
“index” method; we, however, refer to this as the factor sharei |

proach in this study.

The data employed here to construct the labor quality i )
refer only to the male labor force 10 years old and over. The
figures are taken from the labor force surveys of the Bureau of |

! There is still a scarcity of published data on age-earning-income profilé
Philippine labor as of early 1984, I

?See the Appendix for the specific methodology used,
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(Census and Statistics Survey of Households Bulletin or BCSSH
(May 1961 and October 1965 Labor Force Series).

The basic data on the distribution of the male labor force by
years of school completed for 1956, 1961, 1965, and 1970 are sum-
marized in Table 1 which shows the sharp drop in the percentage of
the labor force with no schooling from 28.6 per cent in 1956 to
12.36 per cent in 1970. The percentage completing high school is
nlso shown to have approximately doubled from 1956 to 1970, not
Lo mention the increasing percentages observed for those with col-
lege education. Column (1) of Table 1 presents the 1966 earnings
estimated by Williamson (1969) by years of school completed as
derived from the survey data for a small town (Imus, Cavite) south
of Manila. The Williamson estimates are referred to as Earnings 1 in
Table 1. Similarly, column (2) of Table 1 presents the 1971 ILO
(1974) income estimates by years of school completed as derived
from the BCSSH 1971 Family Income and Expenditure Survey.
The ILO estimates are referred to as Earnings 2 in Table 1. For the
gchooling levels which the ILO figures do not provide, the corres-
ponding estimates under Earnings 1 are used to generate the Earnings
2 estimates. Using the basic ingredients in Table 1, the index of
labor quality and its annual percentage change are shown in the
lower part of Table 1. The interesting aspect of the results shown in
Table 1 is that regardless of which earnings data are used, the pat-
tern of the movement of the index of labor quality is the same: It

increases at a diminishing rate over the period examined. Note that

the percentage of those with no schooling dropped sharply between
1956 and 1961 but did not move in the same fast pace in the later
years. This specific empirical result reinforces the inference that
mass education in the Philippines, liberally introduced and sub-
yidized since the American occupation in the beginning of this cen-
\ury, may have in fact reached its maximum attainable point. The
'marginal product of an educated worker is expected to drop rela-
live to its previous level if the rate of increase of factors that are
‘complementary to an educated worker is outpaced by the rate of
[nerease of the number of educated workers. To the extent that this
‘peculation is true, the proposal of the government to restructure
'the present Philippine educational system to achieve its output and
smployment goals demands the utmost consideration. The increas-
ing allocation of scarce government resources to satisfy the social
(lemand for education should be reexamined from the supply side to
(letermine which investment option generates the highest alterna-
tive rate of return.

We now move on to estimate the contribution of education to
| Philippine growth during the period considered as dictated by the
|
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LABOR QUALITY

nvailable data shown in Table 2. For this purpose, the growth rate of
. output for the 1960-82 period is needed. Likewise, the growth ac-
. counting approach requires the corresponding estimates of the elas-
ticities of output with respect to labor and capital, respectively. Fol-
lowing conventional procedure, labor shares are used as alternative
. pstimates for the elasticity of output with respect to labor. Moreover,
as has been suggested, the contribution of education to growth due
o changes in the relative distribution of labor by years of school
completed is distinguished from the contribution to output of the
increase in the labor force which is required to maintain a constant
distribution by years of school completed (Selowsky calls this the
“maintenance” factor). The contribution of the “maintenance” com-
ponent is the percentage of the earnings of those with no schooling
lo the weighted average earnings; the weights of the latter are the
schooling distribution (Selowsky, 1967). Table 2 presents the output
and input figures from 1960 to 1982 in constant 1972 prices. The
growth rates noted at the bottom of Table 2 indicate the average an-
nual rate of growth of GDP, capital, and labor between 1960 and
1982. Capital actually grows at a higher rate than that of GDP be-
cause of abnormally high rates of capital growth for the periods
' 1962-1963 and 1972-1973. However, after smoothing out this erra-
lic capital series, capital grows at an annual average rate of 4.069
| hetween 1960 and 1982. The growth rate of labor is based on the
growth of the employed labor as compiled in the Philippine Statis-
tical Yearbook (NEDA).

In Table 8, the sources of growth of the Philippine economy
for the 1960-1982 period are examined. It shows, in actual percent-
age points, the breakdown of the output growth rate among the fac-
tors which incorporate quality adjustments in the labor input. The
proportion of the payments due to human capital embodied in the
labor with respect to the total contribution of the labor input is esti-
mated to be approximately 50 per cent.

In Table 4, the percentage contribution of each factor to th

! growth rate of output is derived from the figures generated in Table
3. Table 4 indicates that education has probably contributed appro-
' ximately 17 per cent of the growth rate between 1960 and 1982, the
main contribution of which is explained by the “maintenance”
factor. The role of education in improving the quality of the Philip-
pine labor force does not appear to be significantly substantial in the
(levelopment process for the period 1960-1982. In fact, its contribu-
lion for the period is only 6 per cent. Furthermore, approximately
11 per cent of the growth rate is explained by the growth of capital
nnd labor of constant quality; the contribution of capital is more
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Table 2 — Growth of Output, Capital Stock and Labor Foree,
Philippines, 1960-1982

GDP Capital Labor Labor 8 i“
Year (In million Pesos at  (In Thousands) (Per cont )
1972 Prices)
) ) iy @)
1960 30874 5297 8539 38.6 “f,
1961 32602 5814 9095
1962 34163 5678 9603
1963 36541 7853 9764
1964 37810 8243 105672 -
1965 39792 8712 10101 3'?.--11'
1966 41560 9287 10936
1967 44093 9542 10867
1968 46544 9350 10471
1969 48779 9810 11235 |
1970 51014 10670 11358 30.0
1971 53526 11176 12543
1972 56075 11817 12582
1973 60931 15742 13865
1974 64139 15096 13824
1975 68361 15879 14517
1976 72962 16371 14238
1977 77990 18561 14323
1978 82797 19353 16668
1979 88346 22601 16267
1980 92706 22146 16749
1981 96184 22211 17559
1982 99031 21070 17653
Average
Annual
Rate of
Growth  5.45% 4.07% 3.48%

Sources: Columns (1), (2) and (3): Philippine Statistical Yearbook, Mj
National Economic and Deve (3§

Authority (1975-1983). it |

Column (4): Leonardo Sta. Romana III, A Study |

perty and Entrepreneurial Incomy |

Philippines, 1956-1972. M.A. Thosls,

versity of the Philippines, 1975, I
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| than twice that of labor which evidently confirms that the role of

the improved labor quality due to education is less important during
~ the period studied. On the contrary, the crucial role of physical
capital accumulation in explaining Philippine economic growth in
this period is supported by the evidence.

The contribution of each educational level can be analyzed by
comparing the per capita growth of the educational capital embodied

. 'T'able 3 — Sources of Growth: Contribution to Yearly Growth Rate

(Percentages)
Average Labor Share 35.33
(1) Growth Rate of GDP 5.45
(2) Capital 2.63
(3) Labor: Brute Force 0.615
Maintenance 0.615
(4) Improved Education 0.33

(6) Residual 1.26

Hources: Row (1): From Table 2

Row (2): From Table 2; capital growth multiplied by share of
capital in national income

Row (3): From Table 2; labor growth multiplied by share of labor
in national income

Row (4): Labor share multiplied by the growth rate of index of
quality of labor

Row (5): Row (1) —((Row (2) + Row (3) + Row (4)).

T'able 4 — Sources of Growth: Contribution of Each Factor to the

Growth Rate (Percentages)
Average Labor Share 35.33

(1) Growth Rate of GDP 100.00
(2) Capital _ 48.26
(#) Labor: Brute Force 11.28

Maintenance 11.28
(1) Improved Education 6.06
() Residual 23.12

-

Hource:  Table 3
Note: Figures represent the contribution of each factor as a percentage
of the growth rate (5.45%).
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in the labor force at each educational level with the internal rai#
return corresponding to each educational level. Table 5 provida
evidence. It apparently does not fully explain the low contribull
of increased education to growth because those educational lay |
particularly high school and college education — that have
higher internal rates of return have likewise experienced hig
growth rates of educational capital per head. The ILO rate of rol

of elementary education shows a high rate of return. Thouy
estimates for educational capital per head need to be disaggrf
further, the figure pertaining to the elementary level sugges

It must be pointed out that the two sets of rate of return estim
shown in Table 6 have differed on the relative profitability
vestment in secondary education, probably because the estimuli
Williamson and DeVoretz have been claimed to be the resull, ()
underestimate of public expenditure on secondary education, |
Williamson and DeVoretz, 1969; ILO, 1974). In any case, assull
that the Williamson-DeVoretz estimate of the high school ruf
return has been overestimated, resource allocative considoril
suggest that the appropriate investment strategy from the vie
of efficiency is towards physical capital formation. This is sup
by the high opportunity cost of physical capital investment W
presented by the net returns (net profit after tax as a percent '
net worth) to equity capital in manufacturing in practically all
years within the period examined in this study. Even if the pii
and social rates of returns are lower in the education sector reli
to the opportunity cost in the outside sectors, such as manu
ing, Philippine schooling is still profitable to people who ¢ill
afford high return but expensive investment options. In fact, §0l
ing investment provides a relatively attractive yield relative to Vil
assets within reach of average Filipino households.’

3. Sectoral Comparison

In Table 7, the educational distribution of the labor forg
tween agriculture and manufacturing by years of school compl
for 1961, 1965, and 1970 (manufacturing data are availabl
for 1961 and 1965) is shown. The 1970 data for agriculture

3See Miao (1971). She argues that for the social classes whigh
afford to attend the expensive religious and public institutions, privata (W
ment in proprietary institutions yields higher returns to financial optioni |
reach of these households.
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Table 6 — Rates of Return to Educational and Physical Capl
il

Rate of
Return
(percents
Williamson Estimates (1966)"
Elementary over no schooling 8.0
High School over elementary 21.0
College over high school [ 11.0
ILO Estimates (1971)*
Elementary 1-4 years over no schooling 5.0
Elementary 5-6 years over 1-4 elementary 6.5
High School 1-3 years over 5-6 elementary 4.0
High School 4 years over 5-6 elementary 6.0
College 1-3 years over 4 high school 5.0
College 4 years over 4 high school 7.5
College 5 or more years over 4 high school 7.8
Net Returns to Equity Return on Averaj
Year Capital in Manufactur- Worth in the B
ing (percentages)® Inrxdu.zsi:ry‘i
1961 15.8 1973
1962 141 1974
1963 13.6 1975
1964 14.2 1976
1965 114 1977
1966 13.5 10.0 1978
1967 14.9 10.0 1979
1968 17.6 11.0 1980
1969 16.1 10.0 1981
1970 15.6 12.0 1982
1971 10.5 12.0
1972 - 12.0
Sources:

! Williamson and DeVoretz, op. cit., Table 5.3.1, p. 162.

*1L0, Sharing in Development, op. cit., Table 156, p. 635.

3 Ibid, Table 138, p. 571.

4 Cesar Saldafia, “The Philippine Commercial Banking System: 8
Performance and the Impact of the Capital Buildup Program of 1972
sion Paper No, 84-1, College of Business Administration, University of thy |
ippines, February 1984, | |
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. 1975); the rest of the years are taken from the BCSSH labor surveys
in those years. With this brief explanation, let us turn to discuss the
information provided by the latter table. The sectoral percentage dis-
Iribution between 1961 and 1965, for instance, indicates that within
the no-schooling category, those in agriculture declined by 1.9 per-
centage point which is approximately 10 per cent of its 1961 distri-
bution while its counterpart in manufacturing dropped by 1.5 per-

- ¢entage points which is in turn approximately 20.5 per cent of its

- 1961 distribution. Clearly, the concentration of educated labor force
Is in the manufacturing sector. The rural-urban migration of educated
labor might have contributed to the deteriorating skills of the agri-
tultural labor force. This is partly supported by the slight decline
of the size of the completed school year in agriculture between 1961
und 1965.

The lower part of Table 7 shows that the average annual per-
centage rate of growth of the index of labor quality is definitely
' much faster in manufacturing than in agriculture between 1961 and
1965, regardless of which earnings data are employed. As shown in
Table 5, the sectoral growth of educational capital per head in agri-
culture indicates the negative growth of the educational levels (high
ichool and college education) that have experienced higher rates of
return. On the other hand, elementary education which has a lower
rate of return experiences a faster growth of educational capital per
head. This explains the low contribution of increased education to
growth in agriculture. In contrast, the profitable high school and col-
lege investments have shown the highest growth of educational capi-
tal per head in manufacturing, an appropriate investment strategy
that accounts for the faster growth of the labor quality index in
manufacturing. However, education is a factor that is hardly con-
pidered as technologically neutral in the sense that more education
lends to complement work requiring adaptation to change.

Table 7 — Sectoral Educational Distribution of the Labor Force
(Males 10 years old and over in per cent)

Agﬁcdtme Manufacturing

1961 1965 1970 1961 1965

- No schooling 18.9 17.0 17.82 7.3 5.8
' lillementary 1-4 41.4 40.8 38.89 23.7 20.8
| Elementary 5-7 29.1 31.6 30.47 27.2 28.6

 High School 1-3 6.8 6.8 7.86 16.2 15.1
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Table 7 (continued)

i
Agriculture Manufacit !’

T
Ll

1961 1965 1970

High School 4 27 2.9 3.31
College 1-3 0.9 0.7 1.18
College 4 or more 0.3 0.4 0.5

Annual Percentage Change of Labor |
Quality, 1961-65 y

Using Earnings 1~ . Using Earnings 4

Agriculture 0.18%
Manufacturing 0.93%

||
Source: Bureau of the Census and Statistics, Survey of Households B .}-
Labor Force, May 1961 and October 1965: 1970 Census of Pop i

and Housing, National Summary, Vol II, National Census and Stal
Office, Manila, Philippines. '

As new technological developments arise, persistent flexili
is needed in the modern sectors such as manufacturing. Thus, edt
tion is relevant to sectors having a higher rate of modernizatio il
demanding adaptation to changing environment. Returns on hil:
ment in human capital are high because of the increasing econ
value of human time (Schultz, 1972). The other implicati(
that in the absence of modernization in agriculture, farm -'”'
have no incentive to invest in schooling unless they wish to mi

mum level of schooling has not exceeded the elementary lew

that the improvement of the economic value of education in
sector has a long way to go,
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APPENDIX

The Analytical Framework of Growth Accounting
of Labor Quality

The particular specification of the contribution of education
lo sectoral growth adopted in the preceding analysis follows the
Selowsky (1969) approach.! We begin by describing the aggregate
production process:

) Y= b L. . ]

where Y is aggregate output; K is the flow of services of the physical -
capital stock; and Ly, Ly, . . ., L, are labor inputs with 0,1, ..., n
- years of schooling, respectively. '

Differentiating (1) with respect to time, we get:

(@ dY  dK +dLoL+dL1 i +aILnL
GO it ¢ il il e
where fK is the marginal product of capital; and fL,, fL,, ... fL,
we the marginal products of the members of the labor force with
0, 1, ..., n years of schooling, respectively. If we assume that wages
reflect marginal productivities, we can rewrite (2) as:

dK dLi
= — fK+3

|13) dt dt i Wi dt

where wi is the real wage of individual with i years of schooling. De-

2 .. dL dLi ! -
fine L = ¥ Li, so that ——=Zi - Equation (3) then can be writ-
. |F dt dt
len as:
dy dK dL dLi
1) ——=fK — —  + Z(wi—wo) —=
) oty fwe n g o)

dK
where fk —gf Is the contribution of physical capital to growth;

dL
Wwo ar is the contribution of the uneducated (brute force) com-

I'l"nr further reference to the literature on the link between human capital
ind growth in national income, see e.g., Denison (1962), Griliches (1964),
fichultz (1961), and Selowsky (1969).
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S dLi ||
ponent of the members of the labor force, and { (wi-wo) dt i )

contribution of education.

dai ; -
If we define ai = Li/L, then z Tt! = 0, and the contributl
of education can be broken down into two components:

dai
(wi-wo) al.+ L El wi b

dbi | dL 'y
] dt

Z s St
(5) i(w;-wo) SRk

The first term on the right-hand side of equation (5) is the o
tribution to growth of changes in the relative distribution of work ¢
by years of education; the second term is the contribution to oulfs
coming from the educational resources used in maintaining congf
the relative distribution of the labor force by years of educalii
Selowsky (1969) calls the latter term as the “contribution of |

maintenance component.”
Equation (4) can also be written as:
dY dK

dL dai
iR sl Dt ; 4T By
~(6) 1t it + [wo + ¢ (wi-wo) ai] 3t L wi !

The average wage w is equal to ? wiai. In order to have at |

II
left-hand side the more familiar concept of the average annual‘ (!
of growth of output (gy ), equation (6) can therefore be rewr L

it TIE N RIS MR 187

s Al =l Py i
(7) S EET ¥ i fk + ¥ " di ffo+£(szfLo)al
1 dai
+-}',-LE1.fL;. il
or

(8) gy =apgr +(aptag)gy +ayg + R

where:
gy - the rate of growth of output

K
2F -f-k? the share of capital in total output
gr - the rate of growth of capital il
ag : wo L/Y the share of uneducated labor in total outpuf
g, : the rate of growth of the labor input |
ap ¢ (w-wo) L/Y the share of educational inputs in total

put
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LABOR QUALITY
@y, = ap +ap = the share of labor in total output

— . 'dai
e ? (wi/w) the relative change in the index of the
quality of the labor force
R = a residual or the contribution of other factors to the
growth rate.

The total contribution of education to the growth rate is equal
to apgy + arg, (from Equation (8)) which is the sum of the con-

tribution of the maintenance factor and the contribution of increases
in the quality of the labor force due to education, respectively.
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