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INTRODUCTION

The Philippine economy performed poorly over the last three decades
compared to its Asian neighbors. The Philippines grew an average of 1.5

percent per annum over the period 1981-1992, far below the growth

performance of SingaPore, South Korea, Thailand, Malaysia, and Indonesia
(Figure 1). One of themajor reasons behind this.poor economic perform-

ance, as suggested in the literature on Philippine economic development,

is the deterioration in productivity.

The declining productivity over the years is borne out in a number of
productivity studies done at the macro level. Table 1 shows some of the

estimates of total factor productivity (TFP). For example, Wiliamson (1969)

estimated a declining TFP from 55 percent in the period 1947-1955 to 15

percent in ;1955-;1965. The results of Sanchez (1983) and Patalinghug

• (1984) showed relatively constant TFP growthin the 1960s up to the early

;I980s. However, the results of Austria and Martin (1-992)showed a big drop
in TFP growth in the period 1950-1987 of -11 percent. According to the

*ThisprojectwasfundedbytheDepartmentofScienceandTechnology(DOST)undertaken
bythePolicyandDevelopmentFoundation,Inc. ".

**PLDSFellow,andProjectTeamMembers,respectively.
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FIGURE 1

Growth Rate of GDP of Selected Asian Countries, 1981-1992
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Source: Asian Development Outlook, 1993.

authors, this drop in productivity growth can be explained by the inability of
the country to allocate its resources efficiently because of policies which
intervened in the process of resourceallocation.

Industry-level TFP estimates are rather limited. The last set of TFP
growth estimates at the level of Philippine manufacturing industries was
done by Hooley (1985), covering the period 1956-1980for 25 large estab-
lishments (or establishmentswhich employ 20 or more workers). The TFP

methodology used in the study was the traditional, neoclassical growth-ac-
counting approach, which according to the theoretical literature on TFP,
gives biased estimates of factor productivity.
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TABLE 1

Distribution of the Sources of Growth in the Philippines,
VariousStudies (In %)

Austria &

Williamson Sanchez Patalinghug Martin
(1969) (1983)* (1984) (1992)

1947- 1955- 1960- 1960- 1950-
Factors 1955 1965 1973 1982 1987"*

Capital 9 25 24 48 87

Labor 33 54 52 23 24

Land 3 5 n.a. n.a. n.a.

Education n.a. n,a. n,a. 6 n.a.

TFP 55 15 24 23 -11

Total 100 100 100 100 100

GDP growth 7.3 4,5 4.6 5.5 4.6

*Sanchez (1983) decomposedthe growth of the Philippines for the period 1960-1973only
to use the data in comparison with Korea.TFP growthduring this periodwas 1.1 percent,
higherthan her estimates of -0.8 percent for 1957- 1975.

**The output elasticities estimated from equation (5a) were multiplied by the average
growth rate of capital and labor to arrive at the contribution of each factor to GDP growth.
For the period 1950-1987, capital and labor grew at 6.2 and 3.0 percent, respectively.

Sources:Austria, Myrna and Will Martin, EconomicsDivisionWorking Papers,
Macroeconomic Instabilityand Growth in thePhilippines:A DynamicApproach.
Research Schoolof PacificStudies,AustralianNational University, 1992.



306 JOURNAL OF PHILIPPINE DEVELOPMENT

Hooley's results are shown in Table 2. On the whole, the results of the
study showed that "over the period 1956-1980, TFP decreased by 0.15
percent annually. Since 1975, TFP..hasbeen declining at an alarming rate
of 2 percent or more per year. Forthe manufacturing sector as a whole, the
data paint a very clear picture--one of slow TFP growth during the late
fifties and sixties, unmistakable retardationafter 1970,with rates of advance
after 1975assuming significantly larger negativedimensions. When certain

additional adjustments for labor quality improvements are made, the aver-
age rates are uniformly lower for the entire period as well as for all
subperiods."

There is, however, a few set of productivity studies estimated recently

by the Philippine Institutefor DevelopmentStudies (PIDS)under the project
Development Incentives Assessment (DIA) on selected Philippine manu-
facturing industries. The productivity analysis, however, did not focus on

TFP growth, but on a related concept called technical efficiency (TE).1
There are a number of approaches to TE estimation. In the PIDS-DIA

project, the TE methodology applied was a static linear programming,
deterministic approach. This approach, however,entails a major weakness
that results in a bias in the estimates of technical efficiency coefficients.2

Furthermore, although the PIDS-DIA estimates were done recently, the
period under study was rather outdated, 1983 and 1988.

Technical efficiency coefficients for six industries are available in the
PIDS-DIA study. Based on the technical efficiency coefficients, the major
conclusion of the studies are:

(1) Packaging Industry. "Technicalefficiency in the packaging industry
appears to have declined between 1983 and 1988. Even the metal-based
subsector, which was the only gainer in terms of technical efficiency
between 1983 and 1988,was not efficient.At the plant level, the proportion

1, To be discussed in detail in the section on Framework of Analysis.

2, The technical efficiency measures using this approach are susceptible to extreme obser-
rations and measurementerrors according to Forsund et aL (1980) and Kalirajan"(1994),
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TABLE 2 ;;0

Annual Growth Rate of Total Factor Productivity, by Industry, 1957-1980 (Hooley's estimates) _>
O
z

Industry Code 57-60 61-65 66-70 71-75 76-80 57-70 71-80 57-80

Food manufacturing 311-312 1.25 4.12 -1.48 -3.10 2.62 1.30 " -0.24 0.66 O
Beveraae 313 -1.80 1.76 3.00 7.28 -5.54 1.19 0.87 1.05 _>

r-

Tobacco 314 -0.65 3.88 5.38 5.98 4.74 3.12 5.36 4,05 -11

Textile 321 -3.05 -2.08 -0.62 -0.60 -0.98 -I .84 -0.79 -1.40

Wearing apparel 322 0.88 3.64 -1.32 5.56 11.40 1.08 8.48 4,16 O;0
Leather 323 -1.58 -4.72 1.42 0.16 -2.12 -1.63 -0.98 -1.36 -o

;o
Footwear 324 2.03 1.18 -3.76 -4.82 5.80 -0.34 0.49 0,00 O

EJ
Wood products 331 1.43 -1.54 -0.92 2.88 12.00 -0.47 7.44 2.83 cc)
Furniture and fixture 332 -0.63 -1.02 -6.08 1.12 -5.06 -2,71 -1.97 -2,40 __

Paper products :341 -0.55 -4.42 3.50 -0.76 3.98 -0,49 1.61 0.39 ._N

Print and publishing 342 3.45 0.50 0.86 -1.22 _3,62 1_47 12.42 _0 d 15

Industrial chemicals 351 -5.20 2.72 0.34 8.76 2.12 -0.39 5.44 2.04

Other chemicals 352 -0.10 -0.06 2.36 2.34 4.40 0.79 3.37 1,87

Petroleum products 353-354 0,00 -4.95 4.28 10.64 -5.80 0.18 2,42 1.36
(,3
O
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TABLE 2 (Continued)

Industry Code 57-60 61-65 66-70 71-75 76-80 57-70 71-80 57-80

Rubber products 355 1.13 -1.02 0.90 -0.94 0.38 028 -0.28 0.05

Plastic products 356 0.77 -0.64 0,50 3.62 4.06 0.t2 3.84 1.74

Non-metallic products 361, 3.10 4.28 -3.36 14.74 1.30 t .21 8.02 4.05
363,364 O

Glass products 362 1.60 -2.94 -1.42 -1.10 -5.04 -1.10 -3.07 -1.92 c_0
Steel 371 -3.10 -0.88 -2.50 -2.72 4.76 -1.82 1.02 -0.47 >z

Non-ferrous 372 5.20 -16.30 3.72 -10.48 -6.70 -5.25 -8.59 -6.84 r-.O

Fabricated metals 381 1.00 -1.32 0.16 1.18 -0.94 -0.13 0.12 -0.03 m-o

,-,o,,,,,,xL_'_"_';ne"' 382 6.05 -4.94 -1.74 -1.00 6.23 -0.66 2.21 0.47 __.i-

mac"=neTM,, ,y 383 0.73 -2.00 0.04 2.24 5.38 -0.49 3.81 1.30Electrical "O

Transport equipment 384 -3.20 -2.04 2.72 -0.26 -0.44 -0.67 -0.35 -Q54 -7m

1.22 -0.78 -1.90 0.51 -1.34 -0.261.18 -0.723ALL MANUFACTURING m
t-
O

Source: Hooley, Richard. "Productivity Growth in Philippine Manufacturing: Retrospect and Future Prospects." "O

PIDS Monograph Series No. 9. December 1985. <Zm
Z
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of efficient plants to the industry total dropped from 16 percent in 1983 to
only 9 percent in 1988" (Medilo 1994).

(2) Synthetic Resin and Plastic Industries. "There was a dramatic shift
toward technical efficiency between 1983 and 1988. The TE of the resin

industry went up to 75 percent in 1988 from 59 percent in 1983.The TE of
the plastic processing industrywent upto 99 percent from40 percent in the
same years" (Banzon 1994).

(3) Agricultural Machinery Industry. "The calculation obtained an aver-
age TE of 71.29 percent and 52.26 percentin 1983 and 1988,respectively.
The 1983average TE was just slightly belowthe qualified efficient range of
75-100 percent, suggesting that the industrywas not far from the industry's
'best practice'. Unfortunately, the picture changed differently in 1988
wherein the industry became technically inefficient" (Trabajo 1994).

(4) Textileand Garments industries. "Amongthe textiles-primary indus-
tries, the most technically efficient was weaving mills in 1983 and hand

weaving in 1988.The manufacture ofwomen's, girls', and babies'garments
proved to be not only the most competitive but also the most technically
efficient among the garments industries. The manufacture of men's and
boys' garments, and ready-made clothing also exhibited high technical
efficiency in 1988. Nevertheless, the industries which experienced an
improvement in technical efficiency were the same industries which had
attained comparative advantageor internationalcompetitiveness" (Austria,
1994).

(5) Appliance Industry. "The average technical efficiency of plants
dropped by more than half for the appliance industry from 61.28 percent in
1983 to 29.88 percent in 1988. For the radio-TV parts industry, there was
an increase from 56.93 percent in 1983 to 65.90 percent in 1988. The
number and proportion of technically efficient plants in the appliance
industry fell from six (or 12.5 percent of the total) to three (5.45 percent).
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For the radio and TV parts subsector, the number of efficient plants

increased from four to six" (Lapid 1994).

(6) Shipbuilding/Repairand Boatbuilding Industry. "The subsector's TE
showed a decrease from 39.46 percent in 1983 to only 29 percent in 1988.

This means that the sector's efficiency in maximizing its output, given its

resources, declined in spite of the fact that it became efficient in allocating

its resources. The number of technically efficient plants dwindled from

seven efficient plants in 1983 to only two plants in 1988" (Mendoza 1994).

Therefore, given the above productivity result gaps, the objectives of

the present study are: (a) to provide an updated set of estimates (free from

the possible estimate biases) of total factor productivity growth of the

Philippine manufacturing industries over the period 1956-1992; (b).to
decompose this industry productivity growth to technical progress and to
technical efficiency; and (c) to analyze the patterns of industry productivity

by looking at the possible determinants of TFP.

LIST OF INCLUDED INDUSTRIES

Table 3 shows the percent distribution of all Philippine manufacturing

industries in the 1988 Census of Establishments. There are a total of 32

industries. In terms of the number of establishments in each of the indus-

tries, 'other food' ranks top, with 18.2 percent share to the total. It is followed

by 'wearing apparel' with 14.1 percent share. In terms of the total value of
output, 'food' ranks first (13.0 percent), while 'petrole_um refineries' comes

in second (12.3 percent). The biggest employer among the manufacturing
industries is 'wearing apparel' which accounts for 16.9 percent of the total

employment in the manufacturing sector.
Table 3 also shows the ratio of establishment with 20 or more workers'

(or large establishments) to 'all establishments' (small and large estab-
lishments combined). It can be observed that the following industries are

large ones among the Philippine manufacturing industries: (1) sugar milling
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TABLE 3 O3o

Distribution of All Philippine Manufacturing Industries

1988 Census of Establishments (In percent) Oz

All establishments Ratio of 20 or more workers -1

(1988) with all establishments O
= >

r_
Total Total -rl

Cost of Cost of _>O
No. of Total Ending Interme- Total Ending Interme- -1

establish Total Employ- Book diate Total Employ- Book diate O

PSIC Industry Description -merits Output merit Value inputs Output merit Value inputs "13
7J
O

311 Food 8.3 13.0 7.8 6.9 13.9 96.6 90.6 93.5 96,6 £3C

312 Other food 18,2 9.5 10,8 9.4 8.8 95.8 82.4 97,1 95.4 C)-t

3123 Sugar milling and refining 0.5 3.8 3,2 5.3 3.2 100.0 99.6 I00.0 100.0 --I

313 Beverages 0.8 2,9 2,9 2.2 2,5 99,6 98.7 g9,8 99.6 -<

314 Tobacco 0.2 4.4 1.7 0,7 4.0 100.0 99.8 100,0 _00.0

321 Textiles 5.0 5,4 10.6 9.5 5.3 98,6 97.3 99.0 98.6

322 Apparelexcfuding footwear 14.1 4.1 16.9 1.7 3,2 92.7 92.4 92.1 95,7

323 Leather & leather products 1,1 0.1 0.6 0.1 0.1 88.6 85.9 86.9 90.1• co

324 Footwear excluding rubber 3.9 0.2 1.1 0.1 0.1 75.0 603 65.0 76.8



TABLE 3 (Continued) co
All establishments Ratio of 20 or more workers

(1988) with all establishments

Total Total
Cost of Cost of

No. of Total Ending lnterme- Total Ending Interme-
establish Total Employ- Book diate Total Employ- Book diate

PSIC Industry Description -merits Output merit Vatue Inputs Output merit Value Inputs

331 Wood and cork products 6,2 3.0 6.7 2.1 3.0 96.3 93.0 95.3 96.2,

332 Furniture and fixture excluding metal 6,2 1.1 4.9 0.7 0.9 91.7 88.6 86.6 92.1 Oc-"

341 Paper & paper products 1.5 2.8 1,8 2.6 2.5 98.6 95.2 95.6 98,3 ;;OZ

342 Printing & publishing 5,8 1.1 2,4 0.9 1.0 89.7 78.6 86.8 89.6 r'3>

351 Industrial chemicals 1,0 3.9 1.3 15,1 3.9 97.2 95,7 98.9 97.2 O'13

352 Other chemicals 2.7 8.3 3,5 4.0 7.7 98.7 95.9 98.1 98.7 -(3"1-"

353 Petroleum refineries 0,0 12.3 0.3 4.1 14.6 100.0 100.0 100.0 100.0' F

354 Misc. production of petroleum and coal 0.1 0.1 0,1 0.1 0.1 96.2 81.0 79,1 97.0 -O

355 Rubber products 1.2 1.8 2.8 1.4 1.4 97.3 97,2 95,3 98.1 ITI

356 Plastic products, n.e.c. 2,7 1.8 2,1 1.2 1.8 93.9 92,7 95.6 93.6 m
<
m361 Pottery china & earthenware 0.5 0.2 0,6 0.4 0.2 98.9 93.3 97.6 99.0 r'-

362 Glass and glass products 0,3 0.8 0.7 0.9 0,5 99.3 97.0 99.3 98.9 O

363 Cement 0,2 1.5 0.7 4.1 1.5 100.0 100.0 •100.0 100.0 ITI

369 Other non-metallic mineral products 3.2 0.5 1.3 0.8 0,5 90.3 78.6 83.7 90.4 --IZ

371 Iron and steel 1,2 5.4 1.9 9.7 5.9 99.7 97.6 99,9 99.7
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TABLE 3 (Continued) ,,__>
All establishments Ratio of 20or more workers --I

(1988) with all establishments O
Z
co
r--P

Total Total m__

Cost of Cost of --I
No. of Total Ending Jnterme- Total Ending Interme- O

establish Total Employ- Book diata Total Employ- Book diate
PSIC industryDescription -merits Output merit Value Inputs Output merit Value Inputs r-

-rl
>
O

372 Non-ferrousmetal 0.3 3.2 0.3 10.9 3.6 99.8 90.1 100.0 99.8 --I
O

381 Fabricatedmetal products 4.3 1.6 25 1.2 1.7 94.9 87.4 94.1 95.3 :;0
"O

382 Machineryexcluding electric 3.2 0.9 2.2 0.8 0.9 92.9 80.3 85.7 94.3 :;0
O

Electricatmachinery 2.0 7.0 6.5 5.5 7.0 99.7 98.7 99.6 99.7383 U
• C:

384 Transportequipment 2.1 2.4 1.7 2.3 2.7 98.1 90.8 97.4 98.4
385 Professonalscientific measuring& 0.1 0.2 0.5 0.2 0.1 98.8 98.1 99.8 98.7 <

controt instruments __

386 Furniture,metal 0.3 0.0 0.1 0.1 0.0 84.6 77.7 94.0 85.1

390 Other manufacturingindustries 3.1 0.7 2.7 0.3 0.5 94.1 91.3 89.8 94.1

100 100 100 100 100 97.6 91.5 97.7 97.9



314 JOURNAL OF PHILIPPINE DEVELOPMENT

and refining; (2) textiles; (3) petroleum refineries; and (4) cement. Their

ratios are all 100 percent, which means that all these four industries employ
20 or more workers. The relatively small ones are footwear (75_0 percent)

and metal furniture (84.6 percent),

Table 4 shows the list of manufacturing industries included in the study.

There are 25 industries considered in the present analysis. 3 Of the 32

Philippine manufacturing industries, the 25 industries considered in the

sample account for more than 90 percent of the total.

THE PHILIPPINE ECONOMY

Economic Performance

The growth of the Philippine economy decelerated over the past 40

years. In the period 1956_1970, real GDP grew an average of 4.7 percent

per annum (Table 5). This increased slightly to 5.9 percent per annum in
the period 1971-1980. However, it dropped drastically to 1.5 percent per

annum in the period 1981-1992.

Focusing on the last 15years, the economy had performed poorly, with

a prolonged recession experienced in the period 1984-1985 when real per

capita income contracted by -10.12 percent (Table 6). The recession was
caused mainly by two factors: political uncertainty and unstable macro-e-
conomic fundamentals. At the same time, the economy also proved to be

•highly unstable, with inflation rate surging to 35.2 percent.

During the first three years of the Aquino government, the economy
recovered. Such recovery, however, was not sustained when political

uncertainty and poor macroeconomic fundamentals once again plunged it
into nearly zero growth in the early 1990s. This is when significant realign-
ment and structural adjustments were installed.

There are now indications that the economy is starting to improve. In

1994 alone, the economy grew by 5 percent in real terms. It.is, however,

too early to tell whether the economy is now moving along a sustained

3. Notethatin thestudy"food"and"otherfood"are lumpedintooneindustrycalled"food."
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TABLE 4 ;o

Distributionof 20 or More Workers
1988 Census of Establishments (In percent) z

TotalCost of .'T

No, of Total Total Ending Book Intermediate _(_

PSIC Industry Descdption Establishments Output Employment Value Inputs
r--

"/1

311 Food 6.7 12.3 7.4 6.3 13.3 _>o
312 Otherfood 8.8 9.0 9.4 8.9 8.3 _)
3123 Sugar milling & refining 0.8 3.7 3.4 5.1 3.2 ;o
313 Beverages 1.5 2.8 3.0 2.1 2,4 -o:o

0.5 4.3 1.7 0.7 4.0 O314 Tobacco
321 Textiles 7.3 5.2 10.9 9.1 5.2 cCb

322 Apparel excluding footwear 13.2 3.8 16.5 1.5 3..0 -4<

323 Leather& leatherproducts 1.0 " 0.1 0.6 0.1 0.1 __
324 Footwearexcluding rubber 2.0 0.1 0.7 0,1 0.1
331 Wood and cork products 7.0 2.8 6.6 2.0 2.8
332 Furnitureand fixtures

excluding metal 5.6 0.9 4.6 0.6 0.8
341 Paper and paper products 2.2 2.7 1.8 2.4 2.5 co

O_
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TABLE 4 (Continued)
Total Cost of

No. of Total Output Total Ending Book tntermediate

PS1C Industry Description Establishments Employment Value Inputs

342 Printing & publishing 5.5 1.0 2.0 0.8 0.9
351 Industrial chemicals 1.7 3.7 1.3 14.5 3.8

352 Otherchemicafs 4.3 8.1 3.6 3.8 7.5 ,_

353 Petroleum refineries 0.1 12.1 0.3 4.0 14.4 Oc

355 Rubber products 1.8 1.5 2.9 t.3 1.4 _z

356 Ptastic products, n.e.c. 4.0 1.7 2.0 1.1 1.7

362 Glass and glass products 0.4 0.8 0.7 0.9 0.5 "nO
369 Other non-metallic mineral -u

products 2.5 0.5 1.1 0.6 0.4 r-
371 Iron & steel 2.1 5,3 1.9 9.4 5.9 "_-o

372 Non-ferrous metal 0.3 3.2 0.3 t0.5 36 -_

381 Fabricated metal products 4.6 1.5 2.3 1.1 t.6 _m

382 Machinery excluding etectric 5.0 0,8 19 0.7 0.8

383 Electrical machinery 3.4 6.9 6.8 5.3 69 r--mO

384 Transport equipment 2.5 2.4 1.6 2.2 2.6 ._
94.2 93.6 92.0 89.9 94.4 Em

z
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TABLE 5

Philippine Economy, 1956-1992

Period

Indicators 1956-1970 1971-1980 1981-1992

Real exports (growth in %) 3.5 103 4.2

Gross domestic product

(growth in %) 4.7 5.9 1.5

Ratio of budget deficit w/GDP

(in %) -0.1 -0.2 -2.7
Inflation rate 4.3 14,8 14.1

Sources:NationalStatisticalCoordinationBoard.
NationalStatisticsOffice.

TABLE 6

Philippine Economic Indicators, 1956-1992

1980- 1984- 1986- 1990-

Indicators 1983 1985 1989 1992 1993 1994

GNP growth rate 3.04 -7.89 5,54 1.79 2.62 5,08

GNP per capita (real) 0.46 _10.12 3.07 0.8 0,12 2.59
Inflation rate 12.2 35.2 5.9 13.9 7.6 9

Savings-investment gap

(% GNP) -2.1 1_5 1.3 -3.5 -7.5 -6.14

Current account gap
(%GNP) _9.62 -2.0 -0.65 -3.37 -5.87 -4.6

Deficit

NG (%GNP) -3.09 -1.99 -3.18 -2.22 -1,44 1.03

CPSD (% GNP) -2.78 -4.05 -3.75 -3.0 -2.2 -2,2

Sources:NationalStatisticalCoordinationBoard.
NationalStatisticsOffice,



318 JOURNAL OF PHILIPPINE DEVELOPMENT

growth path or not because the process of readjustment has not yet been

completed and the effects of the process on the economy have not been
fully realized.

Industrial Structure/Policy

The present industrial structure of the Philippines remains dualistic. The

manufacturing sector, which enjoys high effective protection since the

1950s, employs Only a small fraction of the labor force. The bulk of the labor
force is employed either in backward agricultural sector or in urban centers
with very low productivity.

Tables 7 and 8 show the extreme dualism of the Philippine economy.

The manufacturing sector which contributes about 25 percent to gross
domestic product (GDP) employs only about 10 percent of the labor force.

About two-thirds of the labor force is employed in agriculture', or in "other
services" sector which contribute about one-fifth of GDP.

Industry, which in principle is supposed to absorb surplus labor from

agriculture, failed to generate enough jobs tOemploy a labor force that has
grown at almost 4 percent annually over the last decade. 4 In fact, the share

of industrial employment, particularly manufacturing, declined from 12.1
percent in 1960 to 9.7 percent in 1990. The reason for this is clear. The

manufacturing sector has not been able to grow at high rates to become a

lead sector. Its contribution to GDP has stagnated at about 25 percent over

the last 30 years.
However, the decline in the share of agriculture in total employment has

been significant. This development, together with the stagnant share of

industrial employment, implies that "it is services, a large part of which is
the so called 'informal sector', which served as the receptacle for labor shed

by agriculture but which industry failed to absorb. Therefore, the lack of

employment opportunities in industry condemns the majority of the labor

force to jobs with low productivity and poor pay" (De Dios 1992).

4. " Laborforce increasedfrom18.2millionin 1981to 25.2 millionin 1991,or 3.8 percent
annually.Thisincreaseismuchfasterthanthe populationgrowthrateof 2.5percent.
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TABLE 7

Sectoral Employment Shares (%)

Sector 1960 1965 1970 1975 1980 1985 1990

Agriculture 61,2 56.7 53,7 53.5 51.4 490 45.2

Industry 12.6 11.3 12,6 12.1 11.6 10.7 10.7

Manufacturing 12.1 10.9 11.9 11.4 10.6 9.7 9.7

Services 26.2 31.5 32.1 34,1 36.5 40,2 44,0

Source:PhilippineStatisticalYearbook,variousyears,

TABLE 8

Sectoral Output Shares (%)

Sector 1960 1965 1970 1975 1980 1985 1990

Agriculture 26.5 27.2 29.5 30.3 252 24.6 22.1

Industry 31.3 31.1 31.9 35.0 388 35.0 35.1

Manufacturing 24.5 23.6 24,9 25.7 25,7 25.1 25,4

Services 42.2 41.7 38,6 34.7 36.1 40.3 42.8

Source:NationalStatisticalCoordinationBoard.



320 JOURNAL OF PHILIPPINE DEVELOPMENT

The most important factor thatcontributed to this unfavorable economic
structure is that most Philippine industries remain oriented toward a limited
domestic market. This is especially true for the manufacturing sector which

enjoys high effective protection.
The export performance of the manufacturing sector is shown inTables

9 and 10. One can observe that exports of Philippine manufactured goods
have grown both as a share of total exports and as a share of GDP. In fact,
manufactured exports now contribute about 70 percent to total exports.

One might come to think that this is the effect of a major restructuring
effort of redirecting the economy away from import substitution and toward

the world market. Although this has been the objective of some policy
pronouncements, the direction toward this end has been very modest in

reality. This is because of the very high import content of Philippine
manufactured exports. Most manufactured exports consist of electronics
(primarily semiconductors) and garments. In both export goods, the Philip-
pines adds a thin slice of value added to import components, and then
re-export them, "Thus the manufactured export sector is in effect an

enclave with surprisingly little linkage to the domestic economy" (Krugman
et al. 1992).

As a result, the overall performance of Philippine export relative to its
ASEAN neighbors is poor. Tab!es 11 and 12 show that the Philippines is
fast losing market share in the world market. The Philippine share of total
ASEAN export in 1970 was 17.7 percent. In 1985, this dropped to 6.9
percent. This share further declined to 5.9 percent in 1990.

The country's declining market share in the world market is evident in
the comparative export performance of the Philippines and Thailand in the

last six years. In 1985,exports of Thailand amounted to US$7 billion, about
US$2.5 billion than that of the Philippines. In the last six years, exports of
Thailand grew rapidly, averaging 26.2 percent growth per year, leaving the

Philippines way behind. In 1991, Thailand's export was already US$28
billion, more than three times that of Philippine export value.

The presentindustrial structure is a result of a tradepolicy thatgenerally
provides strong incentives to import-substituting activities and heavy disin-
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TABLE 9

Trade and Outward Orientation (%)

Indicators 1980 1985 1992

Share of GNP:

Exports 17.9 19.2 18.3

Imports 23.9 26.6 27.0

Share of Exports:

Manufacturing 34.5 41.4 74.7

of which

Electronics 11.6 14.6 27.7

Garments 8.7 10.8 21.6'

Non-Manufacturing 65.5 59.6 25.3

Source:NationalStatisticalCoordinationBoard.

TABLE 10

Trade and Outward Orientation

•(in million US $)

Indicators 1980 1985 1992

Exports 5,788 5,722 9,824

Imports 7,727 7,946 14,520

Share of Exports

Manufacturing 1,996 2,369 7,337
Electronics 671 838 2,724

Garments 502 618 2,125

Source:NationalStatisticalCoordinationBoard.
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Asean Export Growth

(% per annum)
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TABLE 12

, ASEAN Export
(in million US$)

Country 1970 1975 1980 1985 1990

Philippines 1,064 2,263 5,788 4,629 8,186

Indonesia 1,173 6,888 21,795 18,527 26,807

Malaysia 1,640 3,784 12,868 15,133 28,956

Thailand 686 2,177 6,449 7,059 22,811

Singapore 1,447 5,110 18,200 21,533 50,684

TOTAL 6,010 20,222 65,100 66,881 137,444

Source : international Financial Statistics.

TABLE 13

100+EPR for Key Sectors

Key Sectors 1985 • 1988

Exports: Agriculture 77.3 863

Manufacturing 79.1 85.8

Imports: Manufacturing 171.7 156.6

Ratio (Manufacturing) 2.2 1.8

Source: Medalla (1990).
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centives to export_oriented production. This has been the policy of the
government since the 1950s. Although there were few changes imple-
mented in the early and middle of 1980s, the basic orientation of the trade

policy still favors import*substituting activities.
The bias against export trade is seen in the estimates of effective

protection rates for key sectors (Table 13). The ratio of 100+EPR in
export-oriented to that in import-replacing sectors is a rough guide to the
overall orientation of the trade regime.

One can observe from the estimates that while there has been a slight
move toward outward orientation, the overall picture remains the same:

Exports of both agriculture and manufactures have not been encouraged
strongly,while domestic production of manufactures for local consumption
has been favored. This structure is implied in the greater-than-one ratio of
EPRs.

Usually,countries that attempt to industrializeby providing manufactur:
ers with a protecteddomestic market end upwith an overvalued exchange
rate that discourages exports. The Philippines is one example. Although
the Philippine pesodepreciated, both in nominaland real terms, compared
to many developing countries, the depreciations were far less. in fact, the
Philippine peso is far out of line compared to these countries. This is seen
in Table 14.

TABLE 14

Real Exchange Rate Indices (1970=100)

Period Philippines Malaysia Thailand Indonesia S. Korea

1970 100.0 100.0 100.0 100.0 100.0

1980-1982 106.4 79.7 80.9 89.9 84:5

1989 72.3 '52.9 56.4 35..7 73.8

1990 69.9 " 51,4 54.4 35.7 72,8

Source: International Financial Statistics.
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The table shows that the Philippine real exchange rate was, on the

average, 6 percent stronger during the period 1980-1982 than it had been

in 1970, compared to 10 percent depreciation for Indonesia and 20 percent

depreciation for both Malaysia and Thailand. Since 1970, the peso has
depreciated by just 30 percent in real terms, compared with 46 percent for

Thailand, 49 percent for Malaysia, and 64 percent for Indonesia.

The overvaluation of the peso is clearly seen in Figure 2. One can

observe that while Thailand, Indonesia and other Asia nations depreciated
their currencies, the Philippines maintained an exchange rate of the peso

to the US dollar at a level considered by most analysts and the market to

be overvalued. In general, this policy stance was taken due to the prepom
derance of import-dependent industries id' the economy and thus their

pervasive influence on policy. The government was also very sensitive to

the nominal size of its dollar-denominated burden of foreign debt which have

ballooned in domestic currency terms with a devaluation of the peso.

Recent Economic Reforms

The generally depressed performance of the economy over an ex-

.tended period of time left the government with no choice but to introduce

reforms. The reforms were aimed at: (a) restructuring the economy; (b)

improving efficiency and competitiveness; and (c) building a solid founda-
tion for a sustained growth. In the period 1986-1994, the government

embarked on a series of major reforms in the following areas: fiscal,

financial, foreign exchange market, capital markets, foreign investment, and
competitive environment.

Corollarily, the government took an aggressive stance in 1986-1993 by

pursuing a unilateral trade liberalization program. To illustrate, the number

of regulated items was reduced drastically from 1,924 to only 183 within the

period. Moreover, in 1991, the government put in place a five-year tariff
reduction program that simplifies the tariff structure and puts a nine-band

tariff structure, with. most of the items concentrated at around 3, 1.0,20 and
50 pe_cent tariff rates. More recently, there has been anacceleration of the

tariff reduction on textiles, garments, and chemical inputs.
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One of the major changes in the fiscal sector is the tax reform program
which was institutedstarting the second halfof the 1980s.Among the major
objectives of the programare to improve the elasticity of the tax system, tax
administration and compliance by tax simplification; and to promote equity
and growth by reducing highly distortive taxes. Furthermore, the govern-
ment adopted the Value Added Tax (VAT)system in the second half of the
1980s which replaced several sales taxes.

To restructure the financial market, the government removed controls
on interest rates, rationalized the credit programs of the government so as
not to compete with the private financial institutions, privatized several
government-controlled banks, and liberalized bank entry, especially the
entry and scope of foreign banks. The government also initiated the
rehabilitation of the rural banking system, stopped the operation of weak
private commercial banks through either closure or merger with other
stronger banks. Moreover, the Central Bank abandoned its selective credit
control and instead imposed uniform rediscounting for all activities.

The old Central Bank (CB) was rehabilitatedto form what is now known
as the Bangko Sentral ng Pilipinas (BSP)which is "free" of the huge stock
of non-performing assets that almost crippled the old Central Bank. In
principle, the BSP should now be able to perform its mandated function of
maintaining stability in the economy.

A substantial number of controls in the foreign exchange market were

likewise removed in the hope of increasing the flow of funds between the
country and the rest of the world. For instance, exporters are no longer
required to surrender their export proceedsand to seek prior BSPapproval
for their other forex-related transactions. Controls on capital repatriation,
dividend.,and interest remittancewere also dismantled. Furthermore,over-
seas contract workers (OCWs) are no longer required to remit to the
Philippines a certain portion of their income. There are, however, still
existing controls with respect to foreign borrowing by both the private and

publicsectors, especially those thatare guaranteed by the national govern-
ment or government financial institutions.
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Four major policy reforms were introduced that have a direct bearing
on the development of capital. First, the double taxation of dividend income
was eliminated through the abolition of the tax on intercorporatedividends

and the gradual phase-out of the tax on shareholder's dividend income.
Second, the Security andExchange Commissionformally issued the"Rules

and Regulations Governing Investment Companies" in October 1989,
signalling the revival of mutual funds. Third, as part of the foreign exchange
deregulation program, rules and regulations covering foreign investments
in BSP-approved securities were relaxed. Fourth, the two stock exchanges
in the Philippines were unified, thereby eliminating inefficiencies such as
pricearbitrage in a situation where two markets are allowedto list the same
issue/company. All these changes are deemed to facilitate the inflow of
investment into the country:

The Foreign InvestmentAct of 1991liberalizesentry of foreign investors
within the provisions of the Constitutionof the Philippines.Asa general rule,
there are no restrictions on the extent of ownership of export enterprises

(defined as those exporting 60 percent of their output). As for enterprises
oriented to the domestic market, foreigners are allowed to invest as much

as 100percent, unlessthe participation is prohibitedor limited to a smaller
percentage by existing lawsand/or the provisionsof the Foreign investment
Act.

To promote competition in the domestic economy, the government
removed entry barriers in crucial industries such as telecommunications,
transportation (land, sea, and air), banking.and cement. At the same time,
the government aggressively pursued its privatization program. In 1993
alone, the government sold to the public 19 government-owned or control-
led corporations, including several major ones such as Petron, Philippine
Shipyard and Engineering Corp., and Oriental Petroleum and Minerals
Corp.

Although the economic reforms instituted thus far are already substan-
tial, they are still far from complete. Recent studies, for example, have

pointed out that in spite of the series of tariff reduction programs, the
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protection of local industries still remains relatively high5and the incidence
of tax evasion remains alarmingly high,6implying that substantial inefficien-
cies remain in the tax administration.Thus, more reforms are called for.

At present,the government is about to embark on a new tariff program
which will further reduce and simplify the tariff structure to an across-the-
board uniform tariff of 5 percent by the year 2004. The VATsystem will also
soon be expanded to cover other commoditiesandserviceswhich were not
included in the first adoption of the system, Furthermore,Congress is now
deliberating on a tax reform bill that will introduce more reforms to the
existing tax structure and administration.

FRAMEWORK OF ANALYSIS

There are generally two major approaches to measuring TFP:
(i) deterministic approach, and (ii) stochastic approach (Figure 3).7 The
deterministic approach may in turn be broken down into two branches: (a)
the indexnumberapproachwhich doesnot requireanyexplicit specification
of production functions, and (b) the growth-accounting approach which

requires the specification of production functions, The index number ap-
proach requires only the formulation of index numbers (usually based on
distance functions), while the growth-accountingapproach makes use of
either factor share calculations (i.e., production function parameters are
calculated as factor shares, using a given set of data), or programming

methods (i.e., the production.parametersare estimated usingprogramming
techniques within a deterministic framework).

5, Variousissues of PIDS Research Paper Series; Medalla, E. (1990), AYC Consultants,
(1995).

6, See Manasan R. (1993).

7, For a recent survey of the approaches and the list of references,see Kalirajan, Obwona
and Zhao (1994), and Kalirajan and Shand (1994),
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FIGURE 3

Total Factor Productivity Growth: Methods of Measurement
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The Growth-Accounting Approach
Further elaborationof the growth-accountingapproach is given below.

It will be oneof the methodsthatwillbe usedin the study.

Considera Cobb-Douglasproductionfunction

Qt = A(t) . ['[Kk=l(Xkt)_ko_k> 0. (1)

where Qt is output, A(t) is the catch-all variable which captures technical
progress, Xkt are factor inputs, _k are the factor shares.

Take the time derivative of (1), divide the result by Qt, and rearrange
terms

A(t+l )/A(t) = A/A (2)

= q/q - T. Kk=1 Sk Xk / Xk

wherethe dots representthe timederivatives,andthe Skrepresentsthe kth
the input'sshare of output.Usually,the time derivativesare proxiedby
perioddifferencesof logarithmicvaluesof Q andX, which are represented
bytheir small letters,q and x.The term in the left-handside of the equation
representsthe growth in total factor productivity,which is the difference
betweenthe growthof outputand theweightedgrowthof factor inputs.

In thisapproach,it isassumedthat the observedoutputisobtainedby
usingthegiventechnologyto itsfullpotential.This meansthat the realized
or observedoutputlevelisthe frontieroutput,whichis 100percenttechni-
callyefficient.Therefore,thegrowthinA(t) isinterpretedonlyas thechange
in technologyor shifts in the productionfunction,in reality,however,an
industry (or a firm, depending upon the unit of analysis) may not be
operating along the production frontier. In cases where the industry oper-
ates below the frontier (this is also called the "best practice" frontier) the
growth accounting method will givebiased estimates of technical change.8

8. As pointedout in Kalirajan,Obwona,and Zhao (1994),there are two possiblesourcesof

inefficiency:(1) technicalefficiency (i.e., productionbelowthe frontier):and (2) allocative
efficiency (thiswillbe reflectedinthe sharesusedto aggregateinputs).



332 JOURNAL OF PHILIPPINE DEVELOPMENT

Moreover, in the growth-accounting approach, factors of production are
assumed to be paid according to the values of their marginal products. If
this assumption does not hold, it can create another source of bias in the
estimates of total factor productivity growth.

Stochastic Frontier Production Function Approach

The major distinguishing feature of the stochastic frontier production
function approach to the growth-accounting method is the assumption
regarding the existence of an unobservable production frontier function.
This function corresponds to the set of maximum attainable output levels
for a given combination of inputs. For each industry, this frontier, or best
practice, production function can be represented asg,

QFt= f[ Xt, t ] (3)

where QFt iS the potential output level on along the frontier production
function at any particular time t, and X't is the vector of factor inputs. The

usual regularity conditions are assumed to be satisfied in f[.], i.e., f' > 0, and
f'<O.

Using (3), any actual or observed output Qt can be expressed as

Qt = QFt. exp(ut) = fD(t, t], exp(ut) (4)

where ut <_0 and exp(ut) (with 0 < exp(ut) < 1) is the level of technical
efficiency at the observed output Qt. The variable ut represents the com-
bined effects ofvarious nonprice andorganizationalfactors which constrain

the industry from obtaining its maximum possible output QFt.

When there are no socio-economic constraints affecting the industry,
uttakes the value of zero. On the other,when the industry faces constraints,
ut takes the value of less than zero. The actual value of ut depends on the

9. See Chyi and Wang (1994).
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extent to which the industryis affected by the constraints. Thus, a measure
of technical efficiency of the ith industry can be defined as

exp(ut) = Qe/oFt (5)
= (Actual output)/(Maximum possible outPut)

Equation (5) is the basic model that is generally used for measuring
technical efficiency. In this model, the numerator is observable, but the
denominator is not. Various methods using different assumptions have
been suggested in the literature to estimate the denominator.

Takingthe total derivative of the logarithmof Equation (4) with respect
to time yields the following growth accounting equation

Qt/Qt= fx • (xt/xt)+ ft + (ut) (6)

where fxand ft denote output elasticities (not partial derivatives) of f[.] with
respect to input X and time t, respectively.The variableswith dots indicate
time derivatives. Thus, equation (6) shows that output growth can be

decomposed into three main components:(i) the growth of inputs weighted
by their respective output elasticities; (ii) the rate of outward shift of the
best-practicefrontierfunction (whichalso indicatestechnological progress);
and (iii) the change in the level of technical efficiency at time t. Thus, the
total factor productivity growth of industryj at time t is

TFPjt= Qjt/Qjt- fx (xjt/xjt) 7)
= fit+ (Ujt)

ThusTFP growthisthe sumof technologicalprogressandthechange
in technicalefficiency.

The decomposition of TFP growth of an industry using the stochastic
approach is shown graphically in Figure 4.l° The industry faces two

10. Based on Kalirajan, Obwona,and Zhao (1994).
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production frontiers in periods 1 and 2:F1 and F2, respectively. If the industry
was technically efficient, output would be Q 1in period 1 and Q z' in.period

2. However, the industry's realized output is Q1in period 1.and Q2 in period

2, owing to technical inefficiency TI, Technical inefficiency is measured by

the distance between the frontier output and the realized output of a given

industry, i.e., TI1 in period 1 and TI2 in period 2. Therefore, the change in

technical efficiency over time is the difference between TI1 and TI2_On the

other hand, technical change, or technical progress, is measured by the

distance between F2 and F1, i.e., Q*2"- Q*2 (using)(2 input levels) or Q*I"-

Q*1 (using X1 input levels).

The total output growth of the industry using this framework can. be
decomposed into (i) input growth; (ii) technical change; and (iii) technical

efficiency change. Based on Figure 1, the decomposition is

b = Q2 - Q1 (8)
=A+B+C

= [Q*I - Q1].+ [Q*I"- Q*I] + [Q2. Q*I"]

= [Q*I - Q1] + [Q*I"- Q*I] + [Q2 _ Q*I"]

+{Q2"-Q'2"}
= (Q 1 - Q1) + (Q'I"- Q*I) - (Q*2" - Q2)

+ (Q 2"-Q*I")
=.[(Q*I '- Q1)- (Q*2"-Q2)] + (Q*I"- Q*I)

+ (Q 2"-Q*I")

= [TI I - TI2] + ATe + AQx

where

Q2- Q1 : productionoutput growth

TII__ TI2 : technical efficiency change

lrc : technical change or technical progress

A Qx : change in output production due to factor
input growth
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I.

FIGURE4

Decomposition of Output Growth into Technical Efficiency Change,
Technical Change, and input Growth
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From (8) total factor productivity growth consisting of changes in
technical efficiency over time and shifts in technology over time can be
measured by

TFP = A + B (9)

= [TI1- TI2] + &Tc

It is clear from these equations that the technical change component of

productivity growth captures shifts in the frontier technology.
The distinction betweentechnical progressand technical efficiencyhas

very important policy implications. "For a given technology, it may be
interesting to know whether the gap between the 'best-practice' technolo-
gies and realized production functions is diminishing orwidening over time.
Technical efficiency change can be substantial and may outweigh gains
from technical progress itself. It is therefore, important to know how far a
firm is off its frontier at any point in time, and how quickly it can reach the
frontier. For instance, in the case of developing economies which borrow
technology extensively from abroad, failures to acquire and adapt new
technology will be reflected in the lack of shifts in the frontier over time. The
movement of the frontier over time reflects the success of explicit policies
to facilitate the acquisition of new technologies. Similarly, changes in

technical efficiency over time and across individual firms will indicate the
success or failure of a number of important industrial or agricultural poli-
cies.,,11

MODEL SPECIFICATIONS

The original specification of Equation (4) involves a production function
with an error term with two components: one which accounts for random

11. See Kalirajan, Obwona and Zhao (1994).

Administrator
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effects, and another for technical inefficiency.12 The model can be ex-
pressed as

Qi = Xif_ + (Vi- U_, i= 1.....N (10)

where

• Qi: is the production (or logarithm of the production)
of the ith industry;

Xi: is the k'l vector of th transformations
of the input quantities of the ith industry;

13 is a vector of unknown parameters;
Vi: are random variables which are assumed

to be independent and identically distributed (iid)

as N(O,ov2).Also, this variable is independent of UL
Ui in turn are the non-negative randomvariables

which are assumed to account for technical

inefficiency in production and are often assumed

to be lid as N(O,c;u2).

In the literature, Equation (10) has been modified to a more general
form like13

Q_t=x_tf_+(v_t-ujt), i=1.....N;t=l ....T (11)
with

Uit= (U,exp(-n(t-T)))

where

Qit: is the production (or logarithm of the production)
of the ith industry in the tth period;

12. See Aigner, Lovell and Schrntdt(1977),Meeusen and vanden Broeck (1977), and Coelli
(1994).
13, See Batteseand Coelli(1992).
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Xit is the kXl vector of the transformations of the'input
quantities of the ith industry in the tth period;

13 is a vector of unknown parameters (as defined above);

Vit: are random variables which are assumed to be
independent and identically distributed (iid)

as N(O,(_v2).Also, this variable is independent of Uit.
Ui: in turn are the non-negative random variables

which are assumed to account for technical

inefficiency in productionand are often assumed

to be iid as N(O,(TU2).

In the parameterization of (11) (_v2and (_U2are replaced with (_2= (_V2+ (_U2

and y --_u2/(c_v2+ (_U2),respectively.14Equation (!1) can beestimated using
maximum-likelihood methods.

With (11) one can experiment with different assumptions on Uit. For

example, if rl is set to zero, technical efficiency does not vary with time. If

isset to zero, Uitwill have a half-normal. Inthe present study,four different
combinations of rl and _ were experimented.

(1) 11and p = 0, i.e, time-invariant and half-normal

(2) rl = 0 and p = O,i.e, time-invariant and truncated-normal
(3) q _ 0 and p.= O,i.el time-varying and half-normal
(4) ;1and _, O,i.e. time-varying and truncated-normal

An additional specification of Uit has been supplied by Battese and

Coelli (1993). The specification is the same as in (11), except that it is iid

N(mit,ou2),where

mit = 7-it8 (12)

14. See Battese and Corra (1977).
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where zit is a pxl vector of variables which may influence the efficiency of

an industry; and (5is a lx p vector of parameters to be estimated.
The specificationof the production, onthe otherhand, can takethe form

of the restrictiveCobb-Douglas production function,or the flexible Translog
production function. The Cobb-Douglas specification is

In(Qit)=130+ 1[31in(Lit)+ 1_21n(Kit)+ 1331n(RMit) (13)
+ (Vit- Uit )

where Qit, Lit, and RMit are output, labor, capital, and raw materials,
respectively of industry i at time t. The Translog production function speci-
fication, on the other hand, is

in(Q#) = _0 + f311n(Lit)+r321n(Kit)+1331n(RMit) (14)

+ 134(In(Lit))2 +_5(In(Kit))2 +135(In(RMit))2

+ 136In(Lit)In(Kit)+ _71n(Lit)In(RMit)+ p81n(Kit)In(RMit)
+(V_t-U_t)

In the present study, these different forms of the production function
and the technical efficiency were experimented using the computer soft-
ware "Frontier Version 4.1" developed by Coelli (1994) which computes for
the maximum-likelihood estimates (MLEs) of the parameters of the model
and the predictors for technical efficiencies.15The program uses a three-
step procedure: (1) it computes for the ordinary least squares (OLS)
estimates of the parameters of the productionfunction; (2) a grid search of
the p, q, andother parametersis conducted usingthe OLS estimatesofthe

13parameters; and (3) the values selected in the grid search are used as
starting values in an iterativeprocedureusingthe Davidson-Fletcher-Powell
method to obtain the final MLE estimates.

15. The Project Team gives spectal thanks to Tim Coelli of the University of New England
(Australia) who sent his recent Frontier Program (version 4.1) to us. Without the program, the
Team could not haveincorporatedthe stochasticfrontier approachto the TFPgrowth analysis,
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There is still one possible source of estimate bias left, though, in the
above stochastic frontier approach to TFP estimation. It employs a restric-

tive assumption of Hicks-neutral technical change. Kalirajan and Obwona
(1994) provide an alternative specification which relaxes this Hicks-neutral

shifts assumption in the production function. The alternative method is

called "stochastic.. coefficients frontier production function" approach

(SCFP). This method can also be implemented empirically using the

computer software, program developed by Kalirajan. Unfortunately, the
Project ream did not have the opportunity to get hold of the program.

RESEARCH RESULTS

This section presents two sets of TFP growth estimates for the 25

Philippine manufacturing industries. One set was derived using the growth-

accounting approach, while another set was estimated using the stochastic
frontier approach.

TFP Using Growth-Account Approach

This approach uses Equation (2) to estimate industry TFP growth. The

data set used in the estimation consisted of gross value of output, and three
factor inputs: labor, capital services, and raw materials (all expressed in real

per establishment basis). 16

The study focused on industry classification.which covers only '20 or

more workers', or what is considered as big Or large establishments. Hooley
(1985) presented two major reasons why one must focus on big or large

establishments in the analysis of industrial productivity. First, large estab-
lishments may serve as better approximation of firm production functions

than smaller ones. It was cited in the argument that "for very small firms, it

is reasonable to view the production decision as an integral part of the

household decision on the (household) allocation of time. In contrast, our

16. See Cororaton, et al. (lgg5). Capital services series for each industry was derived by

multiplying the computer capacity utilization index and the capital stock series.
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(Hooley's) model postulates the existence of an explicit production function

and maximization behavior within that context -- an assumption which is

reasonable for larger firms where production decisions are distinct from
household decisions." Second, information for large establishments are

likely to be of betterquality than small ones because the former are more

likely to keep accounting books "along conventional accounting lines,

yielding both better quality data and more detail on greater variety of
variables." It was further argued that these inferences are borne out of the

Survey: "data are available on a wider variety of variables for establishment

with 20 or more workers and, where error measures have been calculated

by the National Census and Statistical Office (NCSO),.they are smaller for

the larger establishments."
The factor shares used in Equation (2) were derived through the OLS

estimation of a Cobb-Douglas production function for each industry. 17The

results of the estimation are shown in Appendix 2.

Table 15 presents the industry TFP growth estimates for the period

1956-1992 using the growth-accounting approach. There are two sets of
period breakdown in the results: one is the five-year breakdown, and

another is the 10-year breakdown. Some industries do not have TFP

estimatesl especially in the 1960s and 1970s, because there are no industry

production data available. Also, there are no TFP growth estimates for two
industries: other chemicals, and non-ferrous metal. This is because of

severe data problems.

Focus was on the number of industries which registered negative TFP

growth. The number of industries with declining TFP growth increased

through time. In the period 1961-1965, there were only two industries with

negative TFP growth: wood products and furniture and fixtures. Since then,
there has been a significant increase in the number of industries with

negative TFP .growth. In fact, in the period 1991-1992, there were already

16 industries with contracting TFP growth. It is interesting to note that it was

17. Under certain assumptions, the factor elasticities of a Cobb-Douglas production represent

the shares of the factors to total output (see Appendix 1 for the derivation).
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TABLE 15

Average Growth Rate of Total Factor Productivity by Industry, 1957-1992

(Using Growth-Accounting Approach)

PSIC tndustry 57-60 61-65 66-70 71-75 .76-80 81-85 86-90 91-92 57-70 71-80 81-92

311- Food manufacturing " 1.49 2.31 0,21 -5.17 -2.60 -5,66 -3.79 -2.58 1,33 -3.74 -4.35
312 c-

O

3123 Sugar milling 8.78 3.33 -7.99 7.35 1.68 . 7.41 0.01 C_0

313 Beverages -7.96 3.66 _O.68 -0,83 -0.71 -6,74 -4.39 • 0,11 -1.21 -0,77 -4.42 Z>

314 Tobacco products -4.18 7.74 7.34 10.36 -1.99 2.53 • 2.42 -3,66 4.19 4.18 1.45 r-: " O

321 Textiles -1.39 4.21 3.31 -0,43 -0.92 -1.51 -0,82 -1.51 2,29 -0.67 -1.22 -rl
"O

322 Wearing apparel -11.88 -2,75 3.21 -8.52 6.91 -6.17 -1,06 I

323 Leather products. 7.51 6.65 4.93 -0.93 3,46 1.26 0.36 -I .16 6.28 1:27 0.49 _O

324 Footwear -8.83 2.68 -2,73 -8.56 5,35 -3,18 -5.12 5.39 -2.54 -t.61 -2.56
131

331 Wood products 0.52 -0.08 6.73 1.57 -2.39 -0.37 0.37 -0.30 2,52 -0.41 -0.05 U
1"13

332 Furniture and fixtures -1.14 -2.85 5.87 0.35 7.31 0.75 3.44 4.58 0.75 3,44 4.58 <
m

341 Paper and paper products -12.44 9.71 -0,10 2.31 0.32 4,99 0.52 -4.99 .0.12 1.32 1,47 t_

342 Printing and publishing • 6.37 4.76 7.07 0.62 5.92 0.64 3,85. -3.98 6.04 3.27 1,21 "_
m
Z
--t
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TABLE 15 (Continued) O
>

PSIC
Industry 57-60 81-65 66-70 71-75 78-80 81-85 86-90 91-92 57-70 71-80 81-92 _)

Z

351 Industdalchemicals -10.55 3.93 -0.20 4.19 5.90 1.60 -5.58 0.41 -I.68 5.04 -1.59
.°

353 Petroleumproducts 0r17 --9.53 --1.75 --0.20 --20.16 --5.89 --4.18 --I
O

355 Rubber products -7.11 0.85 4,02 -2.69 0.24 1.85 4.06 0.66 0.84 -t.22 2,57 --t

356 Ptasticproducts -1.26 0.53 0,28 -3.75 -_[.74 -0.23 -1.74 r-
-13

362 Glass products 3.60 2.63 -7.0_ -2.83 -4.60 2.90 -4.86 _>C)

369 Non-metallicmineral products 3.64 2.86 -2.4"r 1.03 -1.42 -4,55 -1.06 -1.70 1.01 -0.33 -2,45 (_

371 Iron and steelbasic industries 8.49 6.96 -8.44 0.60 -8,44 -0.63 -3.24 -3.98 0.80 -4.42 -2.27 "O

381 Fabricated metal products 0.77 7.01 2.89 3.75 4.47 6.17 1.39 -2.38 3,75 4.11 2.75 O

382 Machinery 6.82 4,36 _.10 1,80 0.61 -0.44 -8.99 5.587" 1.45 -1.43 C
O

383 E_ectricmachinery . 2.68 1.78 6.97 4,16 4.78 -5.65 15.54 -6.49 3.89 4.47 3,04 ' _1

384 Transport equipment -5,56 1.75 3.32 1.00 -100 -0,70 -0.20 -4.32 0.22 0.00 -1.09

No. of industrieswl declining TFP -<

growth 9 2 6 8 10 12 13 16 4 12 14

Maximum 8.49 9.71 7.34 10.36 7.31 6.17 15.54 6.91 6.28 7.41 4.58

Minimum -12.44 -2.85 -8.44 -11.88 -9.53 -7.99 -8.52 -20.16 -2.54 -6.17 -4.86

C,)
j:=
co
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during the second half of the 1980s and early 1990s when the TFP growth
of the manufacturing industries deteriorated. It was also during this period
when the government implemented a series of structural and macroe-
conomic adjustment policies to check the chronic macroeconomic imbal-
ances of the economy. Off hand, it may be hard to tell whether the decline

in productivity was due to these policies, but it would certainly be an
interesting research topic to pursue.

In the period 1981-1992, the industries with the biggest drop in TFP
growth are: food manufacturing,beverages, petroleum products, and glass
products. TFP of these industries shrunk by more than 4 percent per year.
On the other hand, industries with the largest increase in TFP growth are:
furniture and fixtures (4.58 percent per year), electrical machinery (3.04
percent), fabricated metal products (2.75 percent), and rubber products
(2.57 percent).

TFP Using Stochastic Frontier Approach

Equation (11) was estimated using five different assumptions on the
variable which accounted for the technical inefficiency parameter, As dis-
cussed above, five assumptions can be tested:

(a) time-invariant and half-normal distribution
(b) time-invariant and truncated-normal
(c) time-varying and half-normal
(d) time-varying and truncated-normal
(e) Equation (12)
Furthermore, two types of production functions were tested: Cobb-

Douglas and translog production functions. The results of the estimations

were compared using the likelihood ratio testswhich are chi-square distrib-
uted. The results of the experiments are presented in Appendix 3.

It can be observed that all specifications have generally high likelihood
test ratios. The Cobb-Doulgas specifications have higher likelihood test
ratios than the translog.

The likelihood test ratios are at least 400. This means that all of the

assumptions cannot be rejected, i.e., assumptions are statistically signifi-
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cant. Given this, the question is: how does one choose the specification to
use among the statistically significant specifications? The Team decided to
select Model H for two reasons: one, it is based on a translog production
function (this specification is a lot flexible than the restrictive Cobb
Douglas),18 and two, the technical efficiency is time-varying, i.e., the
technical efficiency coefficient varies throughtime. Thus, all of the remain-
ing discussions in the paper will be based on Model J. The technical
efficiency estimates derived usingthis model are presented inAppendix 4.

To reiterate, technical efficiency shown in the results are ratios of the
actual industry outputand the maximum possibleoutput [see Equation (5)].
Thus, the higher is the ratio,the nearer is the industryto the frontier or 'best
practice' curve. In the extreme case, if the industry operates along the
frontier, then it is 100percenttechnicallyefficient.Table16shows theperiod
averages (1956-1992 for some industries, and 1972-1992for a few indus-
tries) of the technical efficiencycoefficients of the industries. Based on the
results, the top three technically efficient industries are: '.foodmanufactur-
ing', and 'sugar', with technical efficient of above 80 percent. The least
technically efficient industries are: 'wearing apparel' and 'furniture and

fixtures', with technical efficiency coefficient of below 55 percent.
The TFP growth estimates using the stochastic frontier approach are

shown in Table 17. Generally, the same declining productivity appears in
the results. Through time, the numberof industrieswhich registered nega-
tive or contracting TFP growth increased. In the period 1956-1970, there
were three industries with negative TFP growth_In the period 1971-1980,
the number increased to nine industries. In the period 1981-1992, the
number of industrieswith declining TFP growth increased further to 10.

Comparison Between the Two TFP Estimates

As discussed above, TFP growth estimates usingthe growth-account-
ing approach are biased because the method assumes that industries
operate along the production frontier.This problem is well addressed in the

18. See Chdstensen, Jorgensen, and Lau (1973)..
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TABLE 16

Average Technical Efficiency Coefficient and Ranking, 1956-1992

Industry

No, Industry Description TEC* Rank

1 Food manufacturing 0.870 1

2 Sugar 0.809 2

11 Paper and paper products 0.769 3

18 Glass, products 0.759 4

16 Plastic products 0.740 • 5

3 Beverages 0.738 6

13 Industrial chemicals 0.732 7

23 Transport equipment 0.728 8

15 Rubber products 0.713 9

4 Tobacco products 0.708 10

5 Textiles 0.707 11

17 Non-metallic mineral 0.682 12

19 Iron and steel basic industry 0.665 13

7 Leather products 0.655 14

21 Machinery 0.650 ' 15

9 Wood products 0.647 16
14 Other chemicals 0.633 17

20 Fabricated metal products 0.603 18

12 Printing and publishing 0.598 19

8 Footwear 0.575 20

22 Electrical machinery 0.564 21

6 Wearing apparel 0.541 • 22
10 Furniture and fixtures 0.509 23

* Technical Efficiency Coefficient
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TABLE 17

Total Factor Productivity Growth, Using Stochastic

Frontier Approach

1956- 1971- 1981- 1956-

Industry Description 1970 1980 1992 1992

Food manufacturing 1.42 0.43 2,41 1.49

Sugar milling 1.45 -0,15 0.38*

Beverages 2.30 2.76 -0.47 1.56
Tobacco products 3.08 -0,24 -3.51 0.25
Textiles 4.08 0.63 0.56 1.77

Wearing apparel -9.47 -0.68 -4,56*
Leather products 3.29 0.75 -4.74 0.09
Footwear 0,42 0.24 3,61 1,34

Wood products 5.18 -0,10 0.88 2.38
Furniture and fixtures 1.76 9,51 2_58 4,23

Paper and paper products 2.70 0.58 1.65 1.81

Printing and publishing 5.91 2.57 1.16 3.43
industrial chemicals -0.28 5.17 -0.22 1.39

Other chemicals -1.24 2.30 0.94*

Rubber products 1.18 -0,48 1,48 0.76
Plastic products -7.25 -1.75 -3.95*

Non-metallic mineral products °5.08 2.50 2.06 -0,01
Glass products -4,78 -3,24 -4.12"

-- Iron and steel basic industries 1.80 -0.87 -1.52 0,43

Fabricated metal products 3.61 3.63 2.59 3.24

Machinery 5.92 3,08 0,15 3.40

Electric machinery 4.21 4.52 2.90 3.78

Transport equipment -0.34 -1,63 -3,29 -1,79
No, of industries

wl declining TFP growth 3 9 10 5
Maximum 5.92 9.51 3.61 4.23

Minimum -5.08 -9.47 -4.74 -4.56

"1972-1992
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FIGURE 5

Growth Accounting vs. Stochastic (56-70)
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Growth Accounting vs. Stochastic (71-80)
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FIGURE 7

Growth Accounting vs. Stochastic (81-92)
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stochastic frontierapproach.Thus it wouldbe interestingto comparethe
twosetsof estimates.

Figures5 to 7 show the comparisonbetween the two sets. The
comparisonwas doneona per period.Figure5 showsthatthe TFP growth
estimatesfortheperiod1956-70usingbothapproachesmovegenerallyin
thesame direction.In fact,thecorrelationcoefficientbetweenthe twosets
is0.625.

In the period 1971-80, the correlationcoefficientis somewhatlower,
0.538. Thus, the twosets of estimatesstarted to diverge in this period.

Figure6 showsthis.
Inthelastperiod,thecorrelationcoefficientismuchlower,0.262.Figure

7 showsthat the two sets differa lot. The technicalexplanationfor the

divergenceof the two setsof TFP growthestimates,especiallyin the last
period,is the very restrictiveassumptionused in the growth-accounting
approachwhichrequiresthat all industriesoperatealong the frontier.This
impliesthatallindustriesare 100percenttechnicallyefficient.Thisassump-
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tion is indeed too restrictive considering the fact that the economy was
highly unstable during the 1980s and early 1990s. The foreign exchange
crisis in the mid-1980s put to an almost halt a number of heavily import
dependent industries. A few car assembly companies, for example, closed
shop during this period because of the shortage of foreign exchange. The
foreign exchange crisis and the import levy in the early 1990salso impacted

negatively on a numberof local industries.The economicconstraints during
this period therefore must haveadversely affected the productivity perform-
ance of the local industries. The 100 percent technical efficiency assump-
tion under the growth-accounting approach is therefore unrealistic and

presents a big bias in the estimates of industry TFP growth. Thus, the
succeeding discussion will be based on the estimates derived using the
stochastic frontier approach.

Decomposition Analysis

Table 18 presents the decomposition of industry TFP growth. The
growth of TFP is decomposed into two growth components: technical
progress (TP) and technical efficiency (TE). To reiterate, TP implies shifts
in the frontier. In the literature on productivity, in the case of developing
countries which borrow technology extensively from abroad, the lack of
shifts in the frontier over time will indicate the failure to acquire and adapt
new technology. Furthermore, .the movement of the frontier over time
reflects the success of explicit policies to facilitate the acquisition of new
technology. On the other hand, changes in the TE over time and across

industrieswill indicate the success or failure of important industrial policies.
One can observe from the results that, in terms of absolute TP growth,

there has been indeed a deterioration in technical progress. In the period
1956-1970, there were eight industries with negative TP growth. In the
period 1971-1980,the number increased to 17industries. Inthe last period,
1980-1992, the number of industries with dropping TP growth further
increased to 21. Overall, there has not been a shift in the frontier in the

Philippine manufacturing sector. This set of results implies that there has

•been a big gap or failure in the approach to acquiring and adapting new
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TABLE 18 O
x}

Decomposition of Total Factor Productivity Growth Using Stochastic-Frontier Approach: TFP, TP and TE
O
z

1956-1970 1971-1980 1981-1992 1956-1992 ¢D
,.<.

Q_
Industry Description TFP TP TE TFP TP TE TFP TP TE TFP TP TE ..

-t
O

Foodmanufacturing 1.42 -0.17 t .59 0.43 -2.19 2,63 2.41 -0.14 2.54 1.49 -0.70 2.19 ,_>
Sugarmilling t .45 -0.26 1.71 -0.15 -2.95 2.80 0.38 -2.10 2.46 * r---I"t

Beverages 2.30 0.59 1.71 2,76 0,35 2.41 -0.47 -2.86 2.39 1.56 -0,57 2,13

Tobaccoproducts 3,08 1.34 1.74 -0.24 -2.41 2.17 -3.51 -5.59 2.08 0.25 - 1,73 1.97 (_
Textiles 4.08 2.62 1.46 0.63 -2.16 2.79 0.56 -2.11 2.68 1.77 -0.46 2,23 ;O

Wearingapparel -9.47 -11.79 2.32 -0.68 -5.59 4.90 -4.56 -8.43 3.87 "O_O
LeatherProducts 3.29 -0,;15 3.44 0.75 -2.39 3,14 -4.74 -7.23 2.49 0.09 -2.95 3.04 O

Footwear 0,42 -t .34 1,76 0,24 -2,85 3.09 3.61 1.75 1.85 1.34 -0,82 2,16 C
C)

Wood products 5.18 3.74 t ,44 -0,10 -2,91 2.80 0.88 -2.18 3.06 2.38 0.02 2,36 --I

Furnitureandfixtures 1.76 -1.49 3.25 9.51 7,77 1.74 2,58 -0.18 2.76 4.23 lr56 2.67 _--_"--1
Paperand paper products 2,70 1.05 1.66 0.58 -133 2.41 165 -0.64 2.29 1.81 -0.26 2.08 -<

Printingandpublishing 5.91 3.50 2.41 2.57 -0,31 2.88 1,16 -1.57 2.74 3.43 0.76 2.65

Industrialchemicals -0.28 -2A8 2.20 5.17 3.36 1.81 -0.22 -3.20 2.98 1.39 -096 2.35

Otherchemicals -I .24 -4.57 334 2.30 -0.51 2.81 0.94 -2.07 3.00"

Rubberproducts 1.18 -1.64 232 -0.48 -3.57 3.09 1,48 -0.83 2.31 0.76 -1.96 2.72*

Plasticproducts -7.25 -9.92 2.67 -1.75 -4.65 2.90 -3.95 -6,76 2.81 r_
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TABLE 18 (Continued)

1956-1970 1971-1980 1981-1992 1956-1992

Industry Description TFP TP TE TFP TP TE TFP TP TE TFP TP TE

Non-metallic mineral products -5,08 -7.18 2.10 2.50 -0.06 2.57 2.06 -0.46 2.52 -0.01 -2.38 2.37

Glass products -4.78 -7.41 2.63 -3.24 -6.43 3.19 -4,12 -7.09 2,97* t._

Iron and steel basic industries 1.80 0.87 0.93 -0.87 -4.10 3.23 -1.52 -4,38 2,85 0.43 -1.86 2.29 CO

Fabricated metal products 3.61 0.69 2.92 3.63 1,26 2.38 2.59 -0.41 2.99 3.24 0.45 2.79 Z_3

3,23 2.68 3.08 1.02 2.07 0.15 -254 2.69 3.40 0.90 2.505.92Machinery

EEectric machinery 4.21 2.53 1.68 4.52 2.79 1.73 2.90 0.58 2.32 3.78 1.88 1.91 O"33

Transport equipment -0.34 -2.02 1.68 -1.63 -3,36 1.73 -3.29 -5.61 2.32 -1.79 -3.69 1.91 "O
T

Number of industries F

with declining TFP growth 3 8 0 9 17 0 10 21 0 5 17 0

Maximum 5.92 3.74 3.44 9.51 7.77 3.34 3.61 1.76 4.90 4.23 1.88 3.87 -----Z
Minimum -5.08 -7.18 0.93 -9.47 -11.79 1.71 -4.74 -7.23 1.85 -4.56 -8.43 1.91 ITI

m
<

"1972-1992 ITI
TFP- Total Factor Productivity J--O
TP - Technical Progress "I:)

E
TE - Technical EfflcLency m

Z
--t
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technology or foreign technology. This could be the main reason why the
Philippines has constantly been lagging behind Asian "tigers" in terms of
economic growth through the years.

The results on the absolute TE growth, on the other hand, point

otherwise. All industries have registered positive TE growth through the
years.

Table 19 shows the period difference of the growth of TFP.The results
in this table can indicate how the growth of TFP,TP and TE changed over
time.

The declining productivity in the manufacturing sector again shows up
in the results. However, three interesting points can be observed: One,
although all of the industries have registered positive TE growth through
the years, their growththrough timedecelerated. Forexample, in the period
1956-1980, there were five industries with decelerating TE growth. How-
ever, in the period 1971-1992, the number of industries with decelerating
TE growth increased to 12. Two, wearing apparel (one of the country's
leading export item) showed negativeTFP growth over the years. Interest-
ingly, in terms of the rate of changeof TFP,TP and TE growth through the
years, the wearing apparel is the top performer.This implies that although
the productivity indices are still negative for the industry, there has been a
drastic improvement in productivityover the years. Three,electric machin-
ery (which includes semi-conductor, another leading export item of the
countryat present) registered positiveTFPgrowth overthe years. However,
the growth has been tapering off. This is shown in the negative period
difference of TFP growth, and TP growth in the period 1971-1992for the
industry. In the period, TFP growth decelerated by -1.62 percent per year,
while TP growth by -2.21 percent per year.

Decomposition of Output Growth
Table20 showsthedecompositionof industryoutputgrowth(alsocalled

sourcesof growth) into five components:(a) labor, (b) capital, (c) raw
materials,(d) technicalprogress,and (e) technicalefficiency.The period
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TABLE 19 '_

Period Differenceof TotalFactor Productivity

(1980-197il - 11956-19701 11981-19921- (1971-1980)

Industry Description TFP TP TE TFP TP TE

Food manufacturing -0.98 -2.02 1.04 1.97 2.06 - 0.08 ¢_
0

Sugar milling -1.60 -2.69 1.09 _-;o
Beverages 0.46 -0.25 0.71 -3.23 -3.21 -0.02 z

Tobacco products -3.32 -3.75 O.42 -3.26 -3.17 -0.09 r-0
Textiles -3,45 -4.78 1.33 -0.07 0.05 -0.11 'n-o
Wearing apparel 8.79 6.21 2.58 •r"-

Leather products -2.54 -2.24 -0.30 -5.49 -4.84 -0,65 -o"13

Footwear -0.18 -1.51 1,33 3,37 4,61 -1.24 zm
Wood products -5.29 -6.65 1.36 0.99 0.73 0.26 m
Furniture and fixtures 7.75 9.26 -1.51 -6.93 -7.95 1.02 <m

i--
Paper and paper products -2.12 -2.87 0.75 1.06 1.19 -0.12 0-o
Printing and publishing -3.34 -3.82 0.48 -1.40 -1.26 -0.14 _"m
Industrial chemicals 5.44 5,84 -0.39 -5.39 -6.56 1.17 z
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TABLE 19 (Continued) O

:;0
O

|1980-1971) - 11956-1970} i1981-1992) - (1971-1980)
0
Z

Industry Description TFP TP TE TFP TP TE

Other chemicals 3.54 4.06 -052 O-_
/

Rubber products -1,66 -1.93 0.28 1.96 2.74 -0.78 r-

products - - 5.50 5.27 0.23 mPIastic

Non-metallic mineral products 7.59 7.12 0.47 -0,44 -0.39 • -0.05 O
Gtass products - - - 1.53 0,97 0.56 ::o

-o
Iron and steeJ basic industries -2.67 -4.97 2.30 -0,66 -0.28 -0.38 ;o

O
Fabricated metaJproducts 0.03 0.57 -0.54 -1.05 -1,66 0,62 oc
Machinery -2.83 -2,22 -0.61 -2.93 -3.55 0.62 c)--I

Electric machinery 0.3t 0.26 0,05 -1.62 -2,21 0.59 <_

Transport equipment -1.29 - 1.34 0.05 -1.66 - 2.25 0.59 "<

No. of industries with declining TFP growth 12 13 5 14 13 12

Maximum 7.75 9.26 2.30 8.79 6.21 2.58

Minimum -5.29 -6.65 -1.51 -6.93 -7.95 -1.24 coO1
O'1
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TABLE 20 (A)

Decomposition of Output Growth

1956-1970 1971-1980

Raw Raw

industry Description Output Labor Capital Materials TP TE Output Labor Capital Materials TP TE
¢_..

Food manufacturing 9.02 1.79 2.46 3.34 -O,17 1,59 1.93 -0,19 0.56 1.11 -2,19 2.63 OC

Sugar milling 0,32 -0.05 -0,04 -1.04 -0.26 1.71 ;OZ

2.35 0,59 1.71 6.08 1.68 1.69 1.95 0,35 2.419. 17 1 m4 8 3 .O5
Beverages

Tobacco products 10,52 2,27 1.76 3,41 1.34 1,74 9.90 0,66 0.56 8,93 -2.41 2.17 O-r_

Textiles 14.58 5.00 0,55 4.95 2.62 1.46 2,48 0,97 -0.01 0.89 -2.16 2.79 "O

apparel 10.15 3.08 1.96 14,59 -11.79 2.32 _r-Wearing

Lealher products 2.60 0.19 -1,88 1.00 -0,15 3.44 1.87 1.08 -0.39 0.43 -2,39 3.14 • "13

Footwear 8.25 1.97 5,55 0,32 -1,34 1.76 7.41 0.29 4.78 2.10 -2.85 3,09 ITI

pro-uc'sat 10.60 1.28 3.24 0.90 3,74 1.44 3.14 0.99 0,89 1,37 -2.91 2.80 m[]Wood <
Furniture and fixtures 2.44 0.40 0.75 -0.47 -1,49 3,25 I2.65 0.70 1.40 1,03 7,77 1.74 t-tll

Paper and paper products 9,10 1.21 3.0l 2,18 t .05 1.66 " 7.56 0.81 0.60 5,57 -1,83 2.41 -oO

Printing and Publishing 6.00 -0.04 0,01 0.12 3,50 2,41 3.00 -0.26 0.16 0.53 -0.31 2.88 _'ITIZ
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TABLE 20 (A) (Continued) O_0
3>
-4

1958-1970 197'f-1980 O
z
(p

Raw Raw ___

Industry Description Output Labor Capital Materials TP TE Output Labor Capital Materials TP TE -/
O

industrialchemicals 593 0,89 4,29 1.03 -2,48 2,20 10.76 0,77 1.66 3._6 3.36 1.81 3>--ir-
Otherchemicals 0.73 1.45 0.00 0.51 -4,57 3.34 -rf

3>
1.92. -0.49 1.05 0.19 -1.64 2.82 1,68 2.08 -1,57 1.64 -3.57 3.09 C),,Rubber products

4.07 2,45 4.74 4.14 -9.92 2.67 OPtasticproducts

Non-metaUicmineral "O

products 6.98 1.42 862 2.02 -7.18 2.10 4.71 0.43 0.91 0.87 -0.06 2.57 P0O

Glassproducts 19.29 7.31 0.t8 16.57 -7.41 2.63 C
(3

fron and steerbasic --I
industries 12,96 0.74 5.40 5.01 0.87 0.93 2.50 1.36 -0.34 2.34 -4.10 3.23

--I
Fabricatedmetal "<

products 3.74 0.24 -0.55 0.44 0.69 2.92 5.19 1.12 -0.27 0.71 1,26 2.38

Machinery 9,11 0.95 1.27 0.97 3.23 2.68 1.59 -0.26 -0,20 -1.03 1.02 2.07

Electricalmachinery 11.92 2.80 1.81 3.10 2.53 1.68 10.90 1.96 0.81 3.62 2.79 1.73

Transportequipment 0.88 -0.12 0.43 0.91 -2.02 1.68 -11.61 3.35 3,91. 5.98 -3.36 1.73
co
ol

*1972-1992
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TABLE 20 (B)

Decomposition of Output Growth

1981-1992 1956-1992

Industry Description Output Labor Capital Raw TP TE Output Labor Capital Raw TP TE
Materials Materials

¢_

FoodmanuPacturin9 4.66 0.19 1.15 0.91 -0.14 2.54 5.60 0,72 1.44 1.95 -0.70 2,19 OC

Sugarmilling 2_00 -1,19 0.15 3.19 -2.95 2.80 1.44 -0 80 0.06 _.80 -2.10 2,48* Z_0

Beverages 4:14 0,42 1.09 3.10 -2.86 2.39 7,19 1.19 1.96 2,48 -0,57 2.13 r--_>

Tobaccoproducts 8.62 _,77 0,32 10.03 -5.59 2.08 9.71 1.69 0,91 6,67 -1.73 1.97 O_rl

Textiles 2.54 1.11 -0,23 1,09 -2.11 2,68 7,21 2.63 0.10 2.70 --0r46 2.23 --O"1"

Wearing apparel -0.38 0.66 0.39 -0.74 -5,59 4.90 3,84 1,64 0.99 5.76 -8,43 3.87* r-"O

Leatherproducts 5.49 1.26 3,55 5.42 -7.23 2.49 3,36 0.83 O,15 2,29 -2.95 3,04 -OZ
Footwear 13.63 1.29 8.08 0.65 1.76 1.85 9.81 1.25 6,27 0.95 -0,82 2.16 I"11

0.44 -0.59 0.51 -0.36 -2.18 3.06 5.14 0.55 1.59 0.62 0.02 2.36Wood products

Furniture and f'_ures 4.73 -0.37 -0.64 3.15 -0.18 2.76 6.04 0..21 0.49 1.11 1.56 2.67 Illr--

Paperandpaperproducts 4.29 _,.16 0.64 0.84 -0.64 2.29 7.07 1.09 1.46 2.71 -0.26 2.08 O..o

Printingand Publishing 3.04 -0.05 1.83 0.10 -1.57 2.74 4.18 -0.11 0.63 0.23 0.78 2.65 I"11
Z
--i
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TABLE20 (B)(Continued) >
1@81-1992 1956-1992 --1o

-- Z

Industry Description Output Labor Capital Raw TP TE Output Labor Capital Raw TP TE
Materials Materials m_.

+ ,

-H

Industrialchemicals 0.91 0.t 7 1,15 -0,19 -3.20 2,98 5.60 0.62 2.36 1,23 -0.96 2.35

Otherchemicals 2,87 -0.50 -0.04 1.12 -0.5t 2r81 2.09 0.27 --0.02 0 89 --2,07 3.00*

Rubberproducts 3.92 0.61 0.99 0,84 -0.83 2,31 2,52 0,65 0.28 083 -I,96 2.72 _TIC)

1,15 0.57 1.12 1.21 -4.65 2.90 2.32 1.35 2.52 2.40 ' -6.76 2.81 *Plastic products v

Non-metallicmineral _3

products 4.39 0.23 1.40 0.70 -0,46 2.52 5.49 0.72 3.50 1.28 -238 2.37 "0

Glass products -0.30 0.37 0,01 2.56 -6,43 3.19 7.53 3.26 0.06 8.34 -7.09 2.97* E30
CE

Iron and stee_basic £3
industries " 3.86 -0.07 1,08 • 4,38 -4.38 2.85 702 0.68 1.78 4.13 -1.86 2,29 --I

<
Fabricatedmeta4 --I

products 0,81 -O.28 -1.08 -0.42 -0,41 2.99 3.17 0,32 -0,64 0.24 0 45 2.79 -<

Machinery 6.94 -0,44 5,87 1.36 -2.54 2.69 6.28 0.17 2.16 0.55 0 90 2.50

Electricalmachinery 907 1.74 1.12 3.30 0.58 2.32 1069 2.25 1.31 3.34 " 1.88 1.91

Transportequipment 5.53 0.73 2,18 5,91 -5.61 2.32 5.4t 1.10 2.28 3.82 -3.69 1.91

CO
C_

"1972-1992 ¢.o
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differences of these growth are interesting, especially the results for labor
and capital. The differences are shown in Table 21.

The period difference shows that under labor for the period 1956-1980,
there were 11 industries with negative values. This implies that there were
11industries with declining labor contribution to output growth. The results

under capital show that there were 13 industries with negative values.
However, when onecompares these results with the succeeding period,
1971-1992,one cansee that the numberfor labor increased to 16 industries

with negativevalues,whereas for capital it decreased to 12.Thus, over time
the contribution of labor to industry growth has declined, whereas the
contribution of capital increased. These results support our earlier discus-

sion on the Philippine economy that the manufacturing sector as a whole
failed to absorb the growing labor force.

Productivity vs. Protection Rate

This section compares the productivity results of the industrieswith the
degree of protection afforded to them and their index of comparative
advantage.

The level of protection is indicated by the effective rate of protection
(EPR). The EPR is defined as the proportionate increase in domestic value
added over free trade value added, and as such it measures the extent to

which protection policy raises domestic pricesabove free trade prices, i.e.,
through tariffs, advance sales taxes on imports, mark-ups, and other
non-tariff or quantitative trade barriers. A higher EPR thus means a higher
level of protection.

On the other hand, index of comparative advantage is measured by
domestic resource cost (DRC) and shadow exchange rate (SER). DRC is
a cost-benefit ratio representing the social valuation of domestic resources
used per unit of foreign exchange earned (or saved) by the export (or import
substitution) of a given product (Bautista andPower 1979).When compared
with the shadow exchange rate (SER), or the social value of foreign
exchange, the DRC/SER ratio serves as a measureof allocative efficiency
and comparative advantage, A DRC/SER ratio less than or equal to one
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TABLE 21 ;o

Period Difference of Output Growth O
3>

(1971-1980)- (1956-1970) (1981-1992) - (1971-1980) 0Z

Industry Description Output Labor Capital Materials TP TE Output Labor Capital Materiats TP TE go

-- --I
O

-2.02 1.04 2.73 0.39 0.57 -020 2.06 -0.08 ._>-7.09 m I ml m_O -2.23FOodmanufacturing

Sugar milling 1.69 -1.14 0.19 4.23 -2,69 1.09* r-"13

Beverages -1.09 0,20 -1.36 -0.39 -0.25 0.71 -394 -1.26 -0,60 1.t5 -3.21 -0.02 _>

Tobaccoproducts -0.62 -t.6t -1,20 5.51 -3.75 0.42 -1.28 1.12 -0.24 1.11 -3.17 -0.09 (_

Textik_s -t2.10 -4.03 -0.56 -4,06 -4.78 1.33 0.05 0.14 -0.22 0.20 0.05 -0.1t _0"O
Wearingappare¢ -10.53 -2.42 -t.58 -15.32 6,21 2.58* .;0

-2.24 -0.30 3.62 0.18 3.94 4.99 -4.84 -0.65-0.72 0.90 1,49 _0m57

Leather products

Footwear -0.84 -1,67 -0,77 1.79 -1.51 1,33 6.22 1.00 3,30 -1.45 4.6t -1.24 CC)

Wood products ' -7.45 -0.28 -2.35 0,47 -6.65 1,36 -2,70 -1.59 -0.37 -1.73 0.73 0.26 ,_-'t
0.31 0.65 150 9.26 -1.51 -7,92 -1.07 -2.04 2,12 -7.95 1.02 _._10.21Furnitureand fixtures

.<
Paperandpaperpmduc_s -1,54 -0.40 -2.41 3,39 -2.87 0.75 -3.28 0.35 0.04 -4,73 1,19 -0.12

Printingandpublishing -3.00 -0.22 0.15 0.41 -3.82 0.48 0.04 0,21 1.67 -0.43 -1.26 -0.14

Industrialchemicals 4.84 -0.12 -2.63 2.14 5,84 -0.39 -9.85 -0.60 -0.52 -3.35 -6.56 1.17

Other chemicals 2.14 -1.96 -0.05 0.61 4.06 -0.52*

cb
.--%
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TABLE 21 (Continued)

1981-1992 1956-92

lndustry Description Output Labor Capital Materials TP TE Output Labor Capital Materials TP TE

Rubber products .-0,24 2.57 -2,6t 1.46 • -193 0.28 2.24 -1.47 2,56 -0.80 2.74 -0.78

Plastic products -2.93 -1.88 -3.62 -2,92 5.27 0.23*

Non-metallic mineral -2,28 -I ,00 -7.71 -1.15 7.12 0.47 -0.31 -0.20 0,50 -0.16 -0.39 -0.05 ¢_
O

products CE

Glass products -19.59 -6.95 -0.17 -14.01 0.97 0,56* ;OZ

-10.46 0,62 -5.74 -2.67 -4.97 2.30 1,37 -1.43 1.42 2.04 -0.28 -0,38 "iron aT_dsteel basic

industries O

Fabricated metal 1.46 0.88 0.28 0.27 0.57 -0,54 -4.38 -1.40 -0.81 -1.13 -1.66 0.62 -rl"13
products

Machinery -7,52 -1,21. -1.47 -2.00 -2,22 -0.6I 5,34 _-0.17 6.07 2.38 -3.55 0,62 r-"10

Electrical machinery -1.02 -0.84 :1.00 0.52 0.26 0,05 -1.84 -0,21 0.32 -0,32 -2,21 0,59 _

Transport equipment 10.73 3,47 3.48 5.06 -1.34 0.05 -6.08 -2,62 -1.73 -0.07 -2.25 0.59 Z133

Number of industries [::3
ITI

with declining TFP <

growth 14 11 13 = 7 13 5 13 16 12 14 13 12 r--I"11

Maximum 10.73 3.47 3.48 5.51 9.26 2.30 6.22 1.12 6.07 4,99 6.21 2.58 O33
Minimum -12,10 -4.03 -731 -4.06 -6,65 -1.51 -19,59 -6.95 -3.62 -15,32 -7,95 -1,24

rn
Z

"t972-1992 ,
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means an industry has a comparative advantage in its economic activities;
a value greater than one meansthat the price of foreign exchange is lower
than the social value of foreign exchange saved (or earned) in producing
the import-substitute (or export good), i.e., the industry is at a comparative
disadvantage. Some studios use 1.2 as the benchmark to give allowance
to measurement errors.

Table 22 shows the EPR, DRC, and SER estimates of Tecson (1995)
for the Philippino manufacturing industries for two periods, 1983and 1988.
It can be observed from the numbers that the industries which are least

protectedhave the highest degree of comparative advantage. Forexample,
in 1983 'other non-metallicmineral products' has the highest EPR of 280.3.
in terms of comparative advantage, it is the lowest,with DRC/SER ratio of

6.6. On the other hand, 'footwear excluding rubber' has a negative EPR of
-6.5, but it is the most competitive among the industries,

Among the highly protected industries are tobacco (60.6%), metal
furniture and fixtures (75.9%), printing and publishing (72,4%), petroleum
refineries (59.6%), iron and steel (80.5%), and fabricated metal products
(66.3%). The least protected industries are wearing apparel (3.9%), foot-
wear (-5.3%), non-metal furnitureand fixtures (1.9%), leather (1.7%),wood
(4.5%), industrial chemicals (8.5%), etc.

On the otherhand,among the highly competitive industries (orwith high
degree of comparative advantage) based on DRC/SERare: 'food', 'bever-
ages', 'tobacco', 'apparel', 'footwear', 'other chemicals', 'products of coal
and petrol', and 'rubber.'

The structure in 1988, however, changed drastically. The overall EPR
level reduced significantly in 1988 from 1983. This could be the result of
economic reforms. However,there are still industrieswhich are competitive
in terms of DRC/SER index, but penalized in terms of effective protection.
One such industry is 'footwear excluding rubber.'

The hypothesis that industrieswith high productivityare also industries
with high comparative advantage or international competitiveness are not
well reflected in the results. Also, the relationship between productivity

performance anddegree of protection is not borne out in the estimates. The
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TABLE 22

Effective Protection and Domestic Resource Cost of Philippine
Manufacturing Industries, 1983 and 1988

1983 1988

DRC/ DRC/

PSIC INDUSTRY EPR SER EPR SER

• TOTALMANUFACTURING 42.8 1.7 28.3 1.5

CONSUMER GOODS

311 Food 32.9 1,6 22.3 1.1

312 Other food 11_0 1,3 '21.3 1.0

313 Beverages 83.7 1,9 52.0 1.2
314 Tobacco 147.0 1.7 60.6 1.2

322 Apparel excluding footwear 3,1 0.9 3.9 1.0
324 Footwear excluding rubber -6.5 0.9 -5.3 1.1
332 Furniture and fixture

excluding metal -2.6 0.9 1.9 0.9
386 Furniture and fixture of metal 182.7 4.1 75.9 2.7

INTERMEDIATE GOODS

321 Textiles 92.8 4.9 30.6 3.5

323 Leather & leather products -13.9 1.3 1.7 1.6

331 Wood & cork products 2.1 1.1 4.5 1,4

341 Paper and paper products 65.0 2.8 29.2 1.9

342 Printing and publishing 68.3 2.7 72.4 1.9
351 Industrial chemicals 53.2 2.2 8.5 3.1
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TABLE22 (CONTINUED)

1983 1988

DRC/ DRCI

PSlC INDUSTRY EPR SER EPR SER

352 Other chemical products 37.7 1,7 44.8 1,2
353 Petroleum refineries 56.6 1.5 59,6 1_8

354 Products of coal and petrol 74.5 2.0 -5.5 0.6

355 Rubber products 129.3 2.1 18.9 0.9

356 Plastic products, etc. -119.7 2,6 20.9 1.2
361 Pottery and china 224.1 6.6 4.7 1,3

362 Glass ang glass products 67.1 2.6 20.9 1.2
363 Cement 79.2 3.4 42.4 3.1
369 Other non-metallic mineral

products 280,3 6.6 17.4 1.8

CAPITAL GOODS

371 Iron and steel 38.3 1.7 80.5 2.3
372 Non-ferrousmetal

basic products -9.7 1.3 -11.3 1.7

381 Fabricated metal products 82.3 2.6 66,3 1.8

382 Machinery exluding electric 28.1 2.8 11.7 1.4
383 Electrical machinery 4.5 2.9 30.9 3.9

384 Transportequipment 50,6 2.4 48.8 1.4
385 Professional and scientific

equipment -13.2 1.1 21.0 2.7

OTHERS

390 Other manufactures 8.1 1.3 4.6 1,2

Source of basic data: Tecson, G, Catching Up With Asia's Tigers, Vol. II,
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correlation between industry productivity growth (TFP,TP and TE growth)
with effective protection rate (EPR) and comparative advantage
(DRC/SER) for both 1983 and 1988 is very Iow,The correlation coefficients
range between -0.22 and 0.159 ( Table 23).

Determinants of TFP

An attempt was madeto relate industry productivity performance (TFP,
and TP) through the years with some economicvariables. Regression runs
were conducted to relate these productivity indices to the following vari-
ables: the ratio of budget balance to GDP, foreign direct investment, GDP
growth, inflation, the ratioof researchanddevelopmentexpenditure to GDP,
growth in real minimum wagerate, and growth in total exports. Industry
dummy variables were included in the regression to account for the across
industry differences of the impact of these explanatoryvariables on industry
productivity.

Table 24 shows the regression results with industry TFP growth as the
dependent variable. The coefficient for-the budget balance to GDP ratio is
positive and statistically significant at 5 percent level. This, therefore,
implies that when the budget balance of the government is in deficit, its
impact on TFP growth is negative. Therefore, the higher the budget deficit
relative to GDP, the lower is the industry TFP growth. Fischer (1993) did a
cross- country study, involving a large group of developing countries,
investigating the role of macroeconomic factors in growth and productivity.
One of his major conclusions is that large budget deficits are associated
with lower growth, and therefore lower productivity. "Most of the results

suggest also that these relationshipare to some extent causal. The positive
association between the budget surplus and growth appears particularly
robust..." This is interesting because normally developing countries suffer-
ing from large budget deficit are highly unstable. Economic instability,
therefore, negatively impacts productivity performance. Economic stabili-
zation therefore plays a major role in improving productivity performance.

The coefficient for inflation is statistically significant, but it has a wrong

sign. It is positive. Theories in which inflation distorts price signal suggest
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TABLE23
Correlation Coefficient:

Productivity vs. Protection and Comparative Advantage

Variables Correlation Coefficient

TFP - EPR83 -0.02

TFP - EPR88 -0,17

TFP - DRC/SER83 0.13

TFP - DRC/SER88 0,10

TP - EPR83 0.03

TP - EPR88 -0.13

TP - DRC/SER83 0.16

TP - DRC/SER88 0,12

TE - EPR83 -0,20

TE - EPR88 -0.13

TE - DRC/SER83 -0.17

TE - DRC/SER88 -0.09

where:

TFP - Total Factor Productivity
TP - Technical Progress

TE - TechnicalEfficiency
EPR83 - Effective ProtectionRate in 1983
EPR88 - Effective ProtectionRate in 1988

DRC/SER83 - Domestic Resource Cost Over Shadow Exchange Rate in 1983
DRC/SER88 - Domestic Resource Cost Over Shadow Exchange Rate in 1988
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TABLE 24

TFP vs. Some Factors: Regression Results

Variables Results

Dependent Variable: TFP Growth

Independent Variable:

Constant -5.416

(-1.599)
BB/GDP +1.273

(2.929)

INF +0.301

(3.546)

GDP +0.403

(1.691)

EXPORTS +0.012

(1.631)

FDI +0.003

(1.214)
WAGE +0.083

(1.421)

DRD1 +0.403

(0,401)

R squared = 0.076

BBIGDP : Budget balancelGDP
INF : Inflation rate

GDP : Growthof gross domestic product

EXPORTS : Real growth of exports
FDI : Foreign direct investment
WAGE : (Min. wage/CPI) x 100
DRD1 : (RD/GDP)t - (RD/GDP)t-1

where RD is the total Researchand Development
(R&D_expenditures
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that uncertainty about inflation should have negative impact on growth and
therefore on productivity. The regression result on inflation shown in the
table is essentially due to data problem, because if one examines the
inflation in the Philippines,one notices that the inflation rate reacheda peak
of more than 50 percent in 1984. There has been a general decline in
inflation rate since that peak. The recent peak of 1990 was only about 20
percent. During this period, the economy witnessed a drastic drop in total
factor productivity. Thus, given this set of data, one would get a positive
coefficient between productivity and inflation.

Going back to the paper of Fischer, although his results support the
view that uncertainty about inflation negatively impacts on growth and
productivity (the coefficient for inflation is negative) the coefficient is not
statistically significant. Based on this, he makes the following statement:
"Thus, the evidence fromthe regressionandfrom case studies is consistent

with the view that the causation is not fully from lowgrowth to high inflation,
and therefore that countries that are able to reduce the inflation rate in a

sustainable way can on average expect higher growth to follow." He
presented a set of data from the World Bankdatabase that some countries
have experienced rapid growth at high inflation rates. "During the period
1961-88, at least 14 countries in the World Bankdatabase experienced an
annual inflation rate of greater than 50 percent in at least one year. Growth
in some of these countries exceeded 5 percentduring a year or moreof the
50 percent or more inflation."

The coefficient for foreign direct investment is positive, but not statisti-
cally significant even at 10 percent level, This might be due to the fact that,
thus far,foreign direct investment(FDI) into the Philippinehas notbeen very
successful in bringing in technology to the local economy. This is a very
important issue because,as we will discussin the policy implicationsection,
FDI in the literature is a majorvehicle for the transfer of foreign technology.
However, the market for technology is highly imperfect because of asym-
metric information.

The coefficient for GDP is positive and signifcant at 10 percent level.
This means that growth and productivity move together. The coefficient for
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exports is also positive, but not very statistically significant. The coefficient

for real minimum wage is also positive, but notvery statistically significant.
The last variable is the ratio of aggregate researchand development (R&D)
expenditure to GDP. Although the coefficient for this variable is positive, its
T-test is very small, only 0.6889. This could be due to two factors; (1) the

aggregate data serieson R&D expenditure is poor;and (2) the specification
above may not be the right one. It would have been more appropriate to
correlate productivity indices with industry-specific information on R&D
expenditure.

There are two interesting results from the regression using technical
progress (TP) growth as the dependent variable (Table 25). First, the
coefficient for FDI is negative and statistically significant. This implies that
FDI policies have generally failed in terms of bringing in, and therefore
upgrading, local technology. This is a very important issue especially that

the government has open the gate for foreign direct investment. Whether
that would bring in foreign technology is still a very big issue to resolve.

Separate industrycases studieswould have to be conductedto look closely
into this issue. Second, the coefficient for R&D is negative and statistically

significant.

SUMMARY OF FINDINGS

The study finds that:

• Using both the growth-accounting methodand the stochastic frontier

approach to measure total factor productivity (TFP) growth, the
results show that there has been a drastic drop in productivity

performance in the manufacturing sector. The number of industries
with negativeTFPgrowth increasedespecially in the 1980sandearly
1990s. It is interesting to note that the drop in the productivity

performance of the manufacturing sector occurred during the period
when the government applied a series of structural and economic

adjustment policies. Off hand, it may be hard to tell whether the drop
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TABLE 25

TP vs. Some Factors: Regression Results

Variables Results

Dependent Variable: TP Growth

Independent Variable: ...

Constant -8.762

(-2A34)
DBB/GDP +0,965

(+2.380)
INF +0.298

(+3.346)
GDP +0,563

(+2.209)
DFDI -0.010

(-2.216)
WAGE +0.064

(+0.940)
DRD -2.610

(-2.195)

R squared = 0.076

DBB/GDP : (BBIGDP)t- (BB/GDP)t - 1

where BBoBudgetbalance
INF :inflation rate

GDP : Growthof grossdomestic product
.DFDI : (FDI)t - (FDI)t - 1

whereFDI - Foreigndirectinvestment
WAGE : (Min. wage/CPI)x 100
DRD : (RD/GDP)t - (RDIGDP)t - 1

whereRD isthe total ResearchandDevelopment(R&D) expenditures



372 JOURNAL OF PHILIPPINE DEVELOPMENT

in the productivity performancewasdue to these adjustment policies,
but it would certainly be an interesting research topic to pursue.

• The growth-accounting method results in a big bias in the estimate
of TFP growth. The bias is evident in the 1980s and early 1990s,
when the economy was highly unstable. This is because this ap-

proach makes use of the assumption that industries always operate
along their frontier, i.e., they are always 100 percent technically
efficient. The economic constraints during the period was highly

unstable, e.g., the series of foreign exchange crisis, will surely make
this particular assumption unrealistic. Stochastic frontier approach
addresses this estimate bias adequately. It takes into account that
industries usually operate belowtheir frontier or 'best practice' curve.

It is only in extreme caseswhen theycan operate along their frontier.

• The growth of TFP can be decomposed into the growth of technical
progress (TP) and technical efficiency.When the decomposition was
done, it was observed that there has been a deterioration in the

growth of technical progress. This would imply that there has not
been a shift in the frontier of the Philippine manufacturing sector.
Based on the literature in this area, this implies that there has been
a big gap or a general failure in the approach to acquiring and
adapting new technology or foreign technology. This could be the
main reasonwhy the Philippines has constantly been lagging behind
the Asian "tigers" in terms of economic growth through the years.

• The growth of TE, on the other hand, is encouraging. All industries
showed positive growth in TE. However,when the period difference
of TE growth was computed, it was observed that the TE growth for
some industries was decelerating through the years. This could be
due to the fact that there has been a deterioration in the growth of

technical progress. That is, although the industries are moving
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toward the frontier, the frontier itself has not been growing, in fact,
deteriorating through time.

• Wearing apparel, one of the Country'sleading export items, showed
negative TFP growth over the years. However, in terms of the rate
of change in the growth of TFP, TP and TE, the wearing apparel
industry was the top performer.Thus, productivity of the industry is
improving through time. On the other hand, electric machinery,
(which includes semi-conductor, another leading export item of the
country at present) registered positive TFP growth over the years.
However, the growth hasbeen tapering off.

• In general, the contribution of laborto output growth of the manufac-
turing sector has declined over the years while the contribution of
capital to output growth increased. With very high growth in labor
force of almost 4 percent, this implies that the manufacturingsector
has not been able to provide employment.

• The hypothesis that industrieswith high productivity are also indus-
tries with high comparative advantage or international competitive-
ness are not well reflected in the results. Also, the relationship
between productivity performance and degree of protection is not
borne out in tl_eestimates.

• It was shown in the results that a higher budget deficit negatively
impacts productivity performanceof the industries. This is interesting
because, normally,developing countries sufferingfrom large budget
deficit are highly unstable. Economicinstability therefore negatively
impacts productivity performance. Economic stabilization therefore
plays a major role in improving productivity performance.

• The coefficient for foreign direct investment is positive but not statis-
• tically significant. This might be due to the fact that, thus far, foreign
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direct investment into the Philippines has not been very successful
in bringing in foreign technology to the local economy. This is a very
important issue because in the literature, FDI is a major vehicle for

transferring foreign technology. However, the market for technology
is highly imperfect because of information asymmetry.

• The coefficient for aggregate R&D is not statistically• significant,
although it has a positive sign. This might be due to the mispecifica-
tion of R&D expenditure in the regression equation used in the
present study. It would have been more appropriate to specify
industry-specific R&Dexpenditure in the regressionequation. Unfor-
tunately information is not available.

POLICY IMPLICATIONS

One of the major findings of the study is the deterioration in the growth
of technical progress (TP) throughtime.This meansthat therehas not been

•a shift in the frontier of the Ph!lippinemanufacturing sector. In the literature,
this implies that there has beena general failure in theapproachor strategy
of acquiring and adapting new technology or foreign technology.

Another important finding is that foreign direct investment (FDI) has not
generally been contributing to thetechnical progress of the manufacturing
sector when, in fact, it is supposed tO be a major vehicle for transferring
foreign technology to the local economy..Thisfinding supports the survey
results of Lindsey (1989) on the manufacturingsector inwhich hefindsthat:
(1) most of the equipment.brought in by investorsare already in use in the
Philippines; (2) research and activities are limited to quality control instead
of basic research; (3) there is minimal diffusion of technology tOlocal firms;
and (4) the processes used are very simple, leaving little room for skills
development. Based on these findings he concludes that there was little
technology transfer by the transnational corporations to the Philippines.

These two findings are very. important in the light of what has been
happening in the policies on FDI. FDI policies have been subjected to a
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number of changes in recent past. Policies have been liberalized, espe-
cially with the Foreign Investment Act of 1991 which virtually opens the
country to foreign investors.Some critics/analystshave regardedthe series

of changeto be significant and too liberal, makingthe Philippinesmoreopen
than its neighboring countries. Yetthe liberalization of FDI has not consid-

ered adequately the fact that the market for technology is highly imperfect.
There are distortions in the market for technology because of two reasons:

One, there is asymmetric information.The suppliers of technology (usually
developed countries) know their products well, but the buyers (usually
developing countries), because of insufficient and lack of technological
capability to assessthe technology, mayendup getting equipment thatmay
not be totally appropriate to suit the local environment. Furthermore,

because of inadequate technologicalcapability, developingcountries which
attempt tp borrow directly techniques employed in developed countries will
end up distorting their own factor prices, employing an incorrect choice of
technique, and therefore substituting capital for labor (Pack. 1992). There
are a number of local industries which are at present suffering from
inappropriate foreign technology, Two, the pricechargedfor the technology
tends to beoligopolistic and consequently there is a considerablescope for
abuse and rent-seeking activities (Stewart 1979). Thus, developing coun-
tries end up paying exorbitant price for the acquired technology, making
them uncompetitive in the international market.

One of the major concerns in the liberalization of FDI is that it can help
bring in the much needed foreign exchange to the economy and therefore
can provide some degree of stability in the external sector. This is mostly
short-term consideration. But the most important aspect in FDI is how to
utilize it sothat it can be truly usedas a majorvehicle for transferring foreign
technology. Outright FDI liberalization may not betotally productive.Trans-
national corporations (TNCs) may not have the incentives to transfer the
right and appropriate technology to the local counterparts if the FDI policies
are too relaxed. Thus, it may be true that local counterparts of TNCs may
remain and stagnate as "assemblers"and therefore cannot go into higher
value-added production.
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One of the major reasons why Japan, South Korea, and Taiwan have

progressed quite significantly in their technological capability build-up is

their selective FDI policies (Nagaoka 1989). "As in Japan, the case of the

Korean automobile industry is a classical example of the infant industry

promotion. The development was selected, well-staged, financed and

promoted until the .industry could succeed in a competitive market. Tech-

nology acquisitions and adaptation were also carefully staged and selected

from importing labor-intensive, sometime secondhand machines, to domes-

tic production of parts and machinery" (Kakazu 1990).
Moreover, there is now a growing literature 19 in the light of the rapid

growth of the Asian "tiger' economies. The literature says that while the

reform towards a more liberalized policy regime is a necessary condition

for a more rapid industrialization, it may not be sufficient. Judicious, more
effective and selective interventions are also needed, and are in-fact very

important.
A recent book has come out strongly advocating the role of liberaliza-

tion in the process of catching up with the Asian "tigers". 2° Although it is

important to recognize this, the process of catching up with these "tigers"

is not an easy job, in fact a very tough one specially that the Philippines is
seriously facing the problem of declining productivity and technical pro-

gress. Technical progress plays an equally important role, if the not the

center, in the process of improving the economic performance of the

country. But the market for technology is highly imperfect. Thus,-although

moving toward a regime of neutral policy may be necessary in the process

of industrialization, it may not be sufficient especially in cases where severe
market failures are present.

19. This is the literatureonendogenousgrowththeorywhichis revisitedby Lucas(1988),
andRomer(1986,1991).At the heartof thetheoryis theolddebatebetweenthe Keynesian

• school(for intervention)andthe neoclassicalc__mp(forpurelymarketforces)[Chaudriand
Wilson,1994].

20. Medalla,Tecson,Bautista,andPower(1995).
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APPENDIX 1

Cobb-Douglas Production Function

Q=ALaKI],M8

where Q = output A = efficiency parameter

K = capital c_ = elasticity of Q with respect to L

L = labor [B = elasticity of Q with respect to K

M = raw materials 8 = elasticity of Q with respect to M

andwhereO<ct,_,8 <1;c¢+13+5=1

Taking the first derivative with respect to K, L and M:
MPK . = c(A L a-]K p M _

MPL = 13A L = LI3-1M 8

MPM = 5A L a K 13 M 8-1

MPL, MPK and MPM can also be expressed as:

MPL = c_(Q/L)

MPK = 13(Q/K)

MPM = 8 (Q/M)

If the firm is a price-taker and a profit-maximizer, then
MPK r MPM m

- and -

MPL w MPL w

where r, w and m are the respective prices of K, L and M. Also

MPK r/p MPM m/p
- and -

MPL w/p MPL w/p

where p is output price. Thus, transposing

o_(Q/L) = w/p, 13(Q/K) = r/p and 5(Q/K)= m/p gives

c_ = wL/pQ, 13 = rK/pQ and 5 = mM/pQ

That is, (x,13and 8 represent the shares of L, K and M in total output.
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APPENDIX 2

Production Function

Coefficients of Factor Inputs (weights)

(Note: Figures in parentheses are t-stats)

Industry Constant Labor Capital Raw Time AR ADJ. R2 DW F stat
Materials

1 Food manufacturing 1296 0,303 0.247 0.45 0.523 0.931 1.876 158.04
(5,419) (2.I55) (2.908) c-O

2 Sugar milling -0.437 0.403 0,562 0.035 -0.037 . - 0.519 1.194 7,83 C
(-0,719) (3,000) (3.190) _3

Z
3 Beverages 1.491 0.32t 0,656 0.023 -0,012 0.551 0.984 1,779 531.505 3>

(11,554) (2.683) (6.674) (-t .940) r-

4 Tobacco 0,293 0.586 0,135 0,279 0.0433 0.614 0.986 2.019 541,253 0-I"1
(1,484) (5.134) (1,136) (6.609) (4,126) "O

5Textiles 0.857 0,731 0,208 0,061 0.598 0.967 1,4 345,475 T
17,562) (5.968) (2.805) _--

6 Wearing apparel 43,802 0.264 0,466 0.27 -,0.229 0.556 1.619 9,348 "_"O
(2,392) (1.804) (3,388) (-2.481 )

7 Leather products 1 .t5 0.271 0.679 0.05 0,854 0,878 1.243 85.009 m
(5.662) (3.225) (5.706) 11.372 )

8 Footwear -1,904 0,253 0.674 0.073 -0.0t 0,699 0,931 1.529 120.2 <_
(-8,839) (2,579) (10.796) (-1_790) (5,286) m

9 Wood and wood products 0.685 0.332 0,612 0.056 0.018 0,581 0.96 1,637 211.329 _)
(4.474) (2.176) (6.923) (3,762) (3.779) "0

10 Furniture and fixtures -105,375 0,533 0,425 0,042 0.0525 0.696 0.889 2.34 71,291
(-5.289) (4.655) (4,193) (5.244) (5.227) m• Z

--I
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APPENDIX 2 (Continued) O;o

Industry Constant Labor Capital Raw Time AR ADJ. R2 DW Fstar O_0
Materials 3>

--I
O

11Paper andpaper products 0.534 0.194 0.506 0.3 0.031 0.495 0.961 1.635 218.618 Z
(5.424) (2.908) (6.173) (7.429) (3.223)

12 Printingand publishingproducts 0.068 0.576 0.35 0.074 0.033 0.672 0.915 1.947 95.128 _o
(0.573) (4.989) (3.593) (7.733) (4.738) ..

13 tndustdalchemicals 0.857 0.477 0.302 0.221 0.02 0.542 0.956 1.453 191.575 --IO
(3.404) (3.971) (3.899) (5.008) (3.877) --I

14 Petroleum refineries 2.995 0.147 0.456 0.397 -0.044 0.043 0.861 t .629 30.544 _.
(3.717) (0.822) (8.719) (-8.176) (0.142) 31

15 Rubberproducts 0.496 0.437 0.258 0.305 0.022 0.294 0.754 2.189 26.376 3>(3
(5.842) (6.326) (3.849) (5.851) (1.523) . --I

16 Plasticproducts t .049 0.443 0.174 0.383 -0.013 0.477 2.076 7.093 O_0
(9.779) (2.835) (1.803) (-2.031) "O

17 Non-metallic mineral products 0.631 0.612 0.219 0.169 0.009 0.962 1.456 305.791 ;13
(11.198) (7.054) (5.990) (3.509) O

18 Glassand glass products 0.964 0.361 0,134 0.505 -0.005 -0.155 0.945 1.941 82,879 CE:_
(11.495) (2.445) (1,861) (t .185) (-0.630) (b

19 Ironand steel industries 0.656 0.368 0.253 0.379 0.665 0.974 2,061 420.123 --I
(6.225) (7.118) (4,025) (6.t56) --_--I

20 Fabricatedmetal products -0.299 0.347 0.544 0.109 0.041 0.578 0.898 1.561 78.807 _<
(-1,896) (3.091) (3,517) (7.153) (3.761)

21 Machinery -7.I26 0.204 0.604 0.192 0.003 0,796 0,913 1.731 85.558
(-0.248) (2.061) (6.097) (0.189) (7.110)

22 Electricalmachinery 0.525 0,293 0.219 0.488 0.911 0.966 2.1 334.937
(t .4t3) (1.671) (1.076) (t2.946)

23 Transportationequipment 1.157 0.535 0.299 0.166 0.009 0.605 0.981 1.63 462.209
(6.372) (7.824) (4.167) (t. 954) (4.200)
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APPENDIX 3

MLE Estimates, Using Frontier (Version 4.1)

Specification:Cobb-Douglas

Variables: Model A B C D E

Constant Bo 0.462 0.465 0.585 0.528 -0.046

(6,214) (5,783)(5.836)(8.165)(-1.085)
Labor B1 0.477 0.482 0,427 0.428 0.272

(13.117) (12.694) (11.919) (11,551) (9.693)

Capital B2 0.188 0.188 0,196 0.192 0.162

(10.700) (10.438) (10.973) (11,175)(10.718)
Raw Materials B3 0.340 0.342 0.383 0,374 0.640

(12.526) (12.577) (13.574) (13.274)(32.335)
Time B4 0.008 0.008 0.004 0.005 0.011

(20.526) (18,988)(3.123)(4.219)(15.904)

sigma-squared 0.142 0.046 0.029 0.099 0.129

(3,479) (2.939) (2.617) (3.104)(9.662)
Gamma 0.142 0.817 0.716 0.914 0.870

(53.298) (12.886) (7.661)(32.669)(47.513)
mu 0.000 0.315 0.291 0.000 --

(4.905) (3,628)
eta 0,000 0.000 0.011 0.010 --

(3.831) (2,535)

delta 0 .... 2.756

(-3.368)
delta 1 .... 0.069

(3.012)

Likelihood Ratio 702.161 706.835 714.228 709.377 408.919

Restrictions 1 2 3 2 3

Number of Obs. 761 761 761 761 761
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APPENDIX 3 (CONTINUED)

Specification: Translog

Variables: Model F G H I J
l"

Constant Bo 1,556 1.579 1.704 1.412 0.617

(6,283) (6.625)(6.929)(5.755)(2.696)
Labor B1 0,128 0,073 -0.027 0.056 0.168

(.565) (0.325) (-0,118) (0.247)(0.629)

Capital B2 0,815 0,778 0.765 0.741 0.789

-- (6.894) (6.430) (6.215). (6.898)
Raw Materials B3 -0.731 -0.671 -0.414 -0.372 -0.128

(-4.571) (-4.317) (-2.835)(-2,443)(-0,983)

Labor-squared B4 -0,055 -0,038 -0.013 -0.054 -0.087

(-0,674) (-0.472) (-0.158)(-0.689)(-0.989)

Capital-squared B5 0,044 0,024 -0.048 -0.067 -0.113

(1.781) (01980)(-2,524)(-2.839)(-8,264)
Raw Materials- B6 0.035 0.032 0.083 0.065 0.200

squared

(0.697) (0,664) (1.597) (1.229)(3.894)

Labor-capital B7 -0,274 -0.245 -0.088 -0.057 0.191

(-4.094) (-3,802) (-1.376) (-0.833) (3.058)
Labor-Raw B8 0.479 0,444 0.246 0.256 0,030
Materials

(4,267) (4.090) (2.327) (2.335)(0.301)

Capital-Raw B9 -0.088 -0.066 -0.064 -0.045 -0.192
Materials

(-1.524) (-1,159) (-1.110) (-0.782)(-3,834)
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APPENDIX 3 (CONTINUED)

Specification: Translog

Variables: Model F G H I J

Time B10 0.008 01008 -0.003 -0.001 0.002

(18.462) (16,271) (-2.611)(-0.389) (2.017)

sigma-squared 0.170 0.031 0.020 0.041 0.028

(3,349) (13.684) (8.194) (2.750)(4.319)
Gamma 0,953 0.745 0.626 0.809 0.546

(67.326) (30,742)(20.876) (11.370) (4.386)
mu 0.000 0.301 0.224 0.000

(30.743) (7.629)
eta 0.000 0.000 0.026 0,030 m

(11,938) (6,975)
delta 0 .... 0,286

(6.951)
delta 1 .... 0.022

(-3.736)
Likelihood Ratio 483.614 482,221 523.471 509.365471.139

Restrictions 1 2 3 2 3

Number of Obs. 761 761 761 761 761



APPENDIX 4

Projected Technical Efficiency Using Translog Production Function,

Truncated Normal Distribution-Time Varying Technical Efficiency C)
O

Industry Description 1956 1957 1958 1959 1960 1961 1962 1963 1984 1965 1966 1967 1968 _O
O
;0

0.807 0,812 0,816 0,820 0,825 0.829 0.833 0.837 0,840 0,844 0.848 0,851 0.855 _.1 Foodmanufacturing I

2 Sugar 0Z
3 Beverages 0,624 0,632 0.639 0.647 0,654 0,661 0,668 0,675 0.682 0.689 0.695 0,702 0,708

4 Tobaccoproducts 0,584 0.592 0.600 0.608 0.616 0,624 0,631 0.639 0,646 0,653 0.660 0.667 0.674 m_..

5Textiles 0,584 0,592 0,600 0,607 0,615 0,623 0,630 0,638 0,645 0,653 0.660 0.667 0,674 --1
O

6 Wear/ngapparel
7 Leather products 0.517 0.526 0,534 0.543 0,552 0,560 0.568 0.577 0.585 0.593 0.601 0.609 0.616 ";>r-

8Footwear 0,421 0,430 0.439 0.449 0.458 0.467 0,476 0,486 0,495 0,504 0.512 0.521 0.530

9Wood products 0.508 0.517 0.525 0,534 0.543 0.55t 0.560 0,568 0,576 0.584 0.592 0.600 0,608 ___
10 Furnitureand fixtures 0,346 0,356 0.365 0,375 0,384 0,394 0.403 0.412 0.422 0.43t 0,441 0.450 0.459 O

;0
11Paper andpaper products 0,666 0.673 0.680 0,686 0,693 0.699 0.706 0.712 0.718 0.724 0 730 0.736 0.742 "O

;O
12 Printingand publishing 0.448 0.457 0,467 0.476 0.485 0.494 0.503 0.512 0.521 0.529 0.538 0.547 0.555 O
I3 Industrialchemicals 0,617 0.624 0632 0639 0,646 0.654 0.661 0.668 0.675 0.682 0.688 0.695 0.701 l:_C

t4 Other chemicals ___
/

15 Rubber products 0.598 0,606 0,614 0,622 0.629 0,637 0,644 0.651 0.659 0,666 0.673

16 Plasticproducts
17 Non-metallic mineral 0.552 0.560 0.568 0.577 0,585 0.593 0,601 0.609 0.616 0.624 0.632 0,639 0.646

18 Glassproducts

19 Ironand steel basic industry 0.538 0.546 0.555 0.563 0.571 0.580 0.588 0.596 0.604 0,612 0.619

20 Fabricatedmetal products 0.453 0.463 0,472 0.481 0.490 0.499 0.508 0.517 0.526 0.534 0.543 0,551 0.560

21 Machinery 0.523 0.532 0.540 0.549 0.557 0.566 0.574 0,582 0,590 0,598 co
22 Electrical machinery 0.407 0.417 0.426 0.436 0.445 0.454 0.463 0.473 0.482 0.49I 0.500 0,509 0,518 coc°

23Transport equipment 0.611 0.619 0.627 0,634 0.642 0,649 0.656 0.663 0.670 0.677 0684 0.691 0.697
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Industry Description 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 co
130
J_

t Food manufacturing 0,858 0.862 0.865 0.868 0.871 0.874 0.877 0.880 0.883 0.886 0.889 0.891 0894

2Sugar 0.758 0.764 0.769 0.774 0.789 0.794 0.799 0803

3 Beverages 0.714 0.720 0.726 0.732 0738 0.744 0.750 0.755 0.761 0.766 0,771 0776 0.781

4 Tobacco products 0,681 0.688 0.694 0.701 0.707 0.714 0.720 0.726 0.732 0.738 0.743 0.749 0.755

5Textiles 0,680 0,687 0.694 0.700 0707 0.713 0.719 0.725 0r731 0.737 0.743 0.748 0.754

6Wearing apparel 0.453 0.462 0.471 0.480 0.489 0.498 0,507 0.5t6 0.525 0.534

7 Leather products 0,624 0.632 0.639 0.646 0.654 0.681 0.668 0.675 0.581 0.688 0.695 0.701 0.708
4'

8 Footwear 0.539 0_547 0,556 0,564 0.572 0.581 0,589 0,597 0.605 0,612 0.620 0.628 0.635 O
C

9Wood products 0,616 0.624 0,631 0.639 0.646 0.653 0.660 0,667 0.674 0.681 0688 0.694 0,701 _0
Z

10 Furniture and fixtures 0,468 0.478 0,487 0.496 0.505 0.514 0.522 0.53t 0.540 0.548 0.557 0.565 0,573 r-

11 Paper and paper products 0.748 0.753 0.759 0.764 0.769 0.774 0.780 0.785 0.789 0.794 0,799 0.803 0.808 O-rl

12 Printing and publishing 0.564 0.572 0,580 0.588 0.596 0.604 0.612 0.620 0.627 0.635 0.642 0,649 0.657 -O3:

13 tndustrialchemicais 0,708 0.714 0,720 0.726 0.732 0.738 0.744 0.749 0.755 0.760 0.766 0.771 0.776

14 Other chemicals 0.560 0,568 0,576 0.585 0.593 0.601 0.609 0.616 0.624 -13-(3

15 Rubber products 0,679 0.686 0.693 0.699 0.706 0.712 0.718 0.724 0.730 0.736 0.742 0.748 0.753 -_m

16 Plastic products 0.679 _.686 0.693 0,699 0.706 0.712 0.718 0.724 0.730 0.736 EJm

17 Non-metallic mineral 0.654 0.661 0.668 0.675 0.682 0,688 0.695 0.701 0.708 0.714 0.720 0.726 0.732
r-

18 Glass products 0,702 0,709 0.715 0.721 0.727 0.733 0.739 0.745 0.750 0,756 O
-O

19 Iron and steel basic industry 0.627 0.634 0.642 0,649 0,656 0r6_3 0.670 0.677 0.684 0.691 0:697 0.704 0,710
i'n

20 Fabricated metal products 0.568 0.576 0.585 0.593 0.601 0.609 0.616 0.624 0.631 0.639 0,646 0.654 0.661 5

21 Machinery 0.606 0.614 0.822 0.629 0.637 0.644 0.651 0.658 0.666 0.672 0.679 0.686 0.693

22 Electr_calmachinery 0.526 0.535 0.544 0.552 0.561 0.569 0.577 0,585 0.593 0.601 0.609 0.617 0.625

23 Transport equipment 0.704 0.710 0.716 0.722 0.728 0.734 0.740 0.746 0.751 0.757 0.762 0.767 0.773
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Industry Description 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 Ave.

O

1 Foodmanufacturing 0.896 0.899 0.901 0.904 0.906 0.908 0.911 0.913 0.915 0.917 0.919 0.870 :::;OO
;0

2 Sugar 0.808 0.812 0.816 0.821 0.825 0.829 0.833 0.837 0.841 0.844 0.848 0.809 ,_>
--4

3 Beverages 0.786 0.791 0.796 0.800 0.805 0.809 0.814 0.816 0.822 0.826 0.830 0.738 O
Z

4 Tobaccoproducts 0.749 0.755 0.760 0.765 0.771 0.776 0.781 0.786 0.791 0.795 0.800 0.804

5 Textiles 0.759 0.765 0,770 0.775 0.780 0.785 0.790 0.795 0.800 0.804 0.809 0.707 m_..

6 Wearingapparel 0.542 0.551 0.559 0.568 0.576 0.584 0.592 0.616 0.623 0.541 0.600 0.608 --IO

7 Leatherproducts 0.714 0.720 0.726 0.732 0.738 0.744 0.749 0.755 0.760 0.704 0.711 0.575 _>_
i'-

8 Footwear 0,643 0.650 0.657 0.664 0.671 0.678 0.685 0.691 0.698 0.760 0.765 0.647 m
_>

9Wood products 0.707 0.714 0.720 0.726 0.732 0,738 0.743 0.749 0.755 0.651 0.658 0.509 C)

10 Furnitureand f_ures 0.582 0.590 0.598 0.606 0,613 0.621 0.629 0.636 0.644 0.651 0.658 0.509 O
;O

11Paper andpaperproducts 0.812 0.8t7 0.821 0.825 0.829 0.833 0.837 0.841 0.844 0.848 0.852 0.769 "O
;O

12 Pdntingand publishing 0.664 0.671 0,678 0.684 0.691 0.698 0.704 0,710 0.717 0.723 0.729 0.598 O
(:3

13 _ndustrialchemicals 0.78t 0.786 0.791 0.796 0.800 0.805 0.809 0.814 0.818 0.822 0.826 0.732 C

14Other chemicals 0.631 0.639 0.646 0.653 0.661 0.668 0.675 0.681 0.688 0.695 0.701 0.633 _--I
<

15 Rubberproducts 0.759 0,764 0.769 0.774 0.780 0.785 0.789 0,794 0.799 0.803 0.808 0.713 --I

16 Plasticproducts 0r742 0.748 0.753 0.759 0.764 0.769 0.774 0,779 0.784 0.789 0.794 0.740

17Non-metallicmineral 0,738 0,744 0.749 0.755 0.760 0.766 0.771 0.776 0.781 0.786 0.791 0.682

18Glass products 0,761 0.767 0.772 0.777 0.782 0.787 0.792 0.796 0.801 0.806 0,810 0.759

19 Ironand steelbasicindustry 0,716 0.722 0.728 0.734 0.740 0.746 0.751 0,757 0.762 0.768 0.773 0.665

20 Fabricatedmetal products 0.668 0.675 0.681 0.688 0.695 0.70t 0.708 0,714 0.720 0.726 0,732 0.603 (3O
01

21 Machinery 0,699 0.706 0.7t2 0.718 0.724 0.730 0.736 0.742 0.747 0.753 0.759 0.650

22 Electrical machinery 0.632 0.640 0.647 0.654 0.661 0.668 0.675 0.682 0.689 0.695 0,702 0.564

23 Transport equipment 0.788 0.783 0.788 0.793 0.797 0.802 0.806 0.811 0.815 0.819 0.824 0 728
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