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An Analysis of Globalization and
Wage | nequality in the Philippines
An Application of the Stolper-Samuelson Theory”

Leonardo A. Lanzona, Jr.

. Introduction

The controversy surrounding globaization revolves around two interrdlated
issues. (a) the dfect of increased trade on the production of goods that are being sold
domedticdly and abroad, and (b) the effect of this change on the socid conditions,
paticularly income didribution. Difficulties in the assessment of these issues gem
from the problems of linking trade policy to long-term equilibrium growth and
identifying its didributive effects, which ae influenced by many factors including
the country's technologica conditions and skill accumulation. While the experiences
of various developing countries show the value of trade to growth as wel as to
generd wdfare improvement, there is less agreement on how trade liberdization
affects the level and didribution of gains and losses to producers and workers
(Krueger, 1983). Recent dudies indicate that while the East Adan open trade
experience has narrowed the wage gap between unskilled and skilled workers, the
increased trade liberdization in Latin America has widened wage differentids (see
Wood, 1997).

The Hecksher-Ohlin theory maintains that countries export goods that use
intensvely those resources that are relaively abundant a home and import goods that
use intensvely those resources that are locally scarce. Trade therefore increases the
demand for the abundant factors, assuming the expansion of the export sector, and
reduces the demand for scarce factors, assuming the contraction of the import-
competing sectors. In low-income developing countries, where abundant unskilled
labor is found and skilled labor is scarce, trade tends to increase unskilled labor wages
and lower skilled wages, thereby narrowing the gap between them.

However, for middle-income developing countries, like the Philippines, where
a band of skilled labor exigs in sdect indudtries dongsde a pool of unskilled labor in
less advanced sectors, the impact of international openness on wage equdity is less
certain. According to the Stolper-Samuelson theory, factor prices are dependent upon
the effect of trade on product demand and product prices. Wage inequaity between
skilled unskilled and labor may increase if the product prices of goods produced by
the less advanced sectors increase vis-a-vis the imported goods. For these sectors to
be compstitive, their prices may have to decrease, resulting ultimately in lower wages
and increasing the wage gap between the skilled and unskilled.

This dudy ams to determine the effects of globdization on the didribution of
income, paticulaly wages, through an empiricd mode that account for factors
affecting wage incresses, including the country’s technologica dructure and the
education levels. Moreover, it seeks to provide a methodology to measure the price

" This study was made possble through a research grant from the Philippine APEC Study Center
Network (PASCN).



effects of globdization as opposed to posshble technologicad changes that can dso
affect export and product prices. Mogt of the studies have focused manly on the
effects of world prices and of technology, & home or abroad, on wage distribution
(Jones and Engerman, 1996). Another important issue, however, is to consder aso
how Kills, perhgps due to education, can be able to influence whatever effects that
globaization may have on wage inequality.

In the Stolper-Samudson theory, globdization is viewed as a “shock” that
increases the foreign goods produced by unskilled workers associated with the
increesing wave of economic liberaization around the world. However, the process of
globdization results from the rigng levds of involvement in the world economy,
increesing interdependence, the edtablishment of globa markets, prices and
production, and the diffusion of technology and ideas (Lairson and Skidmore, 1997).
The three main components of globdization are (1) the growth of foreign direct
invesments (FDI) due to financid liberdization and reaively codless internationd
financid transactions; (2) the growth of trade due to the emergence of globa markets
and the reduction of trade bariers, and (3) the diffuson of globa technology and
innovation due to easer communication. These changes can be categorized primarily
in tems of financd and trade liberdization, which in turn influence technologica
changes. To agpply the Stolper-Samuelson theory, it is then necessary to consider not
only the price changes but the technicd innovations as well.

Previous studies on wage inequaity sought to understand the effects of trade
by messuring the so-cdled factor content of imports and exports, esimating the
amount of skilled and unskilled labor embodied in exports as wdl as the amount of
skilled and unskilled labor needed to produce domedticdly the imported goods. The
influence of trade on reative wages of skilled and unskilled labor can be then be
infered by cdculaing the net differences in demand for the two types of labor
resulting from exports and imports.

Severa authors, however, pointed out the problems and difficulties with this
factor-content gpproach. Burtless (1995) emphasizes that this procedure, because of
its focus on the trade flows, fals to consder the important role of trade in determining
product prices. Leamer (1996) claims that the Stolper-Samuelson theorem stresses the
wage effects of product prices, not the leve of products or inputs. Furthermore, he
notes that the factor-content procedure fals to consder the changes in tastes and
technology in the nontraded sector that nfluences externad demand for labor as well
as on the prices of the good. To determine the effects of globdization on wage
inequality, the study ams to apply the Stolper-Samudson theory, and will thus
congder tracking the influence of trade on factor prices through the trends in reaive
prices of goods produced by different skill-intensve indudtries. The focus will be on
the key indudtries, inclusve of certain subsectors that are characterized by differences
in skill intensity and adequate exposure to the process of globalization.

This paper ds0 deds with the empirica issues on the edtimation of the effects
of globdization on wage inequdity. The objective is to provide an empirica
framework to measure the effects of increasing trade liberdization on the earnings of
skilled and unskilled workers in sdected indudtries in the Philippines. Despite varied
data limitations, the empiricd model used should be &ble to assess efficently and
adequately the effects of globdization on wage inequdity.



The rest of the paper is divided into the following parts. Section Il discusses
further the conceptua issues found in the modd. Section Il provides the empiricd
mode to apply the theoretical framework. Section 1V describes the exiging data and
the choice of the industries to be consdered. Section V presents the results of the
empiricd test, and Section VI the conclusion.

. Conceptual Issues

According to the Hecksher-Ohlin theory, countries will export goods that use
its more abundant resource and will import goods that use scarce resources more
intensvely. Trade thus increases the demand for abundant factors, because of the
expansion of export sectors, and reduces the demand for scarce resources because of
the contraction of import-competing sectors. In turn, factor prices will change
correspondingly, with prices of abundant factors increesng and those of scarce
resources declining. In developing countries, where unskilled labor tends to be
abundant and skilled labor scarce, trade tends to increase the wages of unskilled
workers and lower the skilled wages, thereby narrowing the gap between them.

Trade barriers (e.g., trangport costs and tariffs) creste wedges between the
prices of goods in two countries and result in ether no trade or autarky. These barriers
will then keep the price of the exportable lower in the developing countries than in the
developed countries, and the opposite for the importable. A reduction of trade
barriers, and the resulting expanson of trade, would thus raise the price of exportable
and lower the price of the importable in the developing country.

Such a change in relaive domestic producer prices would raise the wage of
unskilled workers relative to that of skilled workers. This link, known as the Stolper-
Samudson theorem, exists because, as the Heckscher-Ohlin theory assumes,
technology (thet is, the production function for each good) is given. In other words, it
assumes a fixed functiond rdationship between outputs of goods and inputs between
the prices of goods and wages of factors.

This outcome can be illudrated in a type of supply-and-demand-curve diagram
adapted from Leamer (1995) and Wood (1997). In Figure 1, the downward-doping
line, dd, is the demand curve for unskilled labor in relation to skilled labor, which
would prevall in a dsate of autarky. In the absence of trade, wages would be
determined by the intersection of this demand curve with a supply curve (assumed for
amplicity to be completdly indadtic), whose podtion depends on the country’'s
endowment of skilled and unskilled labor. With supply S, which dands for a
country’s endowment of skilled and unskilled workers, the relative wage of unskilled
labor would be at the low levd, .

The demand curve in a country open to trade is the line DD. It crosses dd at B
on the horizonta axis—if it had this skill supply rétio, even an open country would
not trade. The deveoping country, which has a rdatively large supply of unskilled
labor, and hence is a net exporter of the unskilled-labor intensive god, must lie to the
right of B. The deveoped country must lie to the left of B. So, for a developing
country, opening to trade shifts the demand curve in favor of unskilled labor (DD lies



above dd) and narrows the gap in wages. With a skill supply ratio S, the rdative
wage of unskilled labor would rise from wp to we.

The open-economy demand curve DD has an odd shape, with two downward-
doping ssgments separated by a flat segment in the middle—to the right of B, there
ae two diginct segments in the developing-country range. The flat segment covers
the range of sill supplies in which a trading economy would be diversfied in the
sense of continuing to produce both goods that are unskilled labor-intensve and skill-
intendve. However, moving beyond this flaa segment, a country with a high
proportion of unskilled workers would not produce the skill-intensve product. Such
specidization puts a country on a segment of the demand curve that dopes downward,
because increases in the reaive-wage-induced changes in the technique chosen to
produce the single good.

Trade may rase the reaive wage of unskilled workers, whether the outcome
is diverdgfied or specidized. But the effects on wages of subsequent changes in the
relative domestic supply of labor differ. In a diversfied country (as a S;), redive
wages are fixed by world prices, a w. Changes in the domestic labor supply, unless
they are big enough to affect world prices, do not change relative wages, they dter
only the composition of output and trade. By contrast, in a specidized country on a
downward-doping segment of DD, as a S, changes in domegtic labor supply do
affect rddive wages. For indance, an increese in the rdative number of skilled
workers would raise the relative wage of unskilled Iabor.

The moded can be extended to include many goods (differentiated by kill
intengty) without changing the basc propostion that reduction in trade barriers will
lead to an improvement in the wages of unskilled laborers rdative to the skilled,
assuming that goods exported are unskilled labor-intensve. Figure 2 is drawn with
gx, rather than two, goods Ingtead of having just one flat segment, five surfaces,
dternating with negative doping segments, are found. In a less diversfied economy,
the changes in rdative labor supplies will have little impact on the wages. However,
in a dtuation where an infinite continuum of goods is being traded, it is expected that
the demand curve will approach the dtraight dashed line, as shown in Figure 2. This
denotes an infinite number of traded goods, reflecting differing <kill intendties and
relative wages in proportion to factor supplies.

Thisandyss has two important implications:

(1) If the Hecksher-Ohlin theory, as presented above, has any relevance o
income-inequaity trends in low-wage countries, globdization must have
resulted in price increases in the country’s exportables and price decreases
in the importables. Such changes, according to the Stolper-Samuelson
theory should be accompanied by increases in the wages for the kind of
unskilled labor that makes up the bulk of employment in the country. In
other words, it is not the relative supply of skilled and unskilled workers,
but the st of world prices that will more Sgnificantly determine the
relaive skilled and unskilled wages, as proposed by the Factor Price
Equalization theorem.



(2) The relevance of the factor content of trade (FCT) method used in many
dudies seems substantialy appropriate only in cases where there is an
infinite number of goods being traded. For a smal country trading under
competitive conditions, such a condition may be dso be found snce
prices will indicate the scarcity levels of such factors However, in a
Sting where most firms trade on the bads of scale economies, then the
vaue of FCT asatool of anayss may be limited.

These imply that, except for conditions approximating competitive market
conditions, the reaive prices of goods will be the critical factor, snce these will
ultimately determine the didribution of income, as reflected in the wages. Although
factor supplies ae generdly likedly to have some effect on rdative wages, the effects
of prices are expected to be the more relevant factor, as the markets will no longer be
based domesticdly, but internationdly.

[1l1.  Empirical Mode

The empiricd modd that will be usad in this sudy will build upon the U.S.
sudy on wages and globdization by Leamer (1996, see Appendix). The variability of
wages is assumed to be affected by two main factors—technologica changes and
globdization. Furthermore, while technologicd progress and globdization “shocks’
ae sen to have perceptible effects on wages, greater <kill is expected to ether
mitigate or reinforce these changes in wages, depending on whether the product in
which these are being used has a compaaive advantage. The empirical framework
should not only disentangle the effects of technology and globdization on wages, but
more importantly, diginguish these effects on the varied skills of workers. It is
expected that these diverse factors of production, such as skilled labor, unskilled labor
and capitd, will be affected differently. The rates of return from globdization and
technologicd change of these factors and ultimady wage inequdity should be
determined.

Based on this factor returns modd, the equation that will be used for
separating the impact of globalization and technologica changeis given asfollows

A g .
P, =Inp,-Inp,=Inp, +1 INTFR, =a g,V , 1)

k=1

Given panel data on export prices, f,,, the total factor productivity, TFP; and
the shares of skilled and unskilled labor, and intermediate inputs, G, k=1,2,3, we can
edimate this logarithmic equation. The TFP term in the equation basicdly suggests
thet technologically-induced price changes, p,,, should be removed from the overdl
price effects that result solely from trade. Certain technologica innovations can be
redized that might keep wages high even in the face of increased foreign supply of
labor-intengve imports. This means that even though product prices have declined,
wages are kept high in the world market because of the factor-biased technology.

The coefficdent | indicates a “pass-through” factor indicating the extent to
which the change in TFP is passed on to the economy in the form of lower prices. A



vdue of | =1 means that technologicd improvements result in product export price
reduction. This denotes that the price impact of globdization cannot be fully
measured from the observed growth of prices, as the latter may ignore the effects of
technologicd innovation in prices.

We can thus interpret the relative difference in trade and the TFP, , as the
proportiond benefit from globdization in terms of its likdy effects on prices A
pogtive value in the left-hand sde of the equation therefore indicates a greater return
from trade than from technology.

Furthermore, we can view the coefficients of the factor shares, V', , as the
percentage changes in factor returns from globdizaion, and the net of technologica
changes measured by the TFP. These are the changes in returns to factor owners (or
cods to firms) that are needed to keep the zero economic profit conditions working
even as changes in technology and product prices. A pogtive (negative) vaue of wy
indicates a greater (Ilower) return to the factor (Hilton, 1984).

Because the moded is seen in terms of changes over time, the overal timing
trend of these varidbles is somehow captured. Nevertheless, because there may be
unobserved individud sector and time factors involved in the change, random effects
edimates may be more efficient.

The measurement of the impact of globdizatiion on wages will thus conast of
three main stages.

1) Measurement of the relative factor shares of workers by skill levels

Usng the avalable data on Philippine indudries, wages, and educdtion, the
factor shares of |abor inputs by sKkill levels will first be cdculated. These shares can be
cadculated from the sectora wages of individuds and levd of employment per «ill
unit (Leamer, 1996). For instance, given the highest sectord wage (ws) and the lowest
sectord wage (wy), the level of employment for the skilled (S) and the unskilled (U)
can be computed if the data for the earnings of workers (E) and the totd employment
(L) in the various sectors can be obtained. This can be done through the mapping of
employment and earnings into the skilled and unskilled employment as follows:

éWS W ugSu_ gEu 2)
&1 1gUf &L
This can be inverted into:
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From these, the factor shares, rlative to total value added (VA), for the highly
educated workers, the uneducated workers, and intermediate inputs can be computed
asfollows



s = WsS/VA=W[(E - w, L) /(wg - w, )]/VA
q, = WU /VA=w, [(- E+wsl)/(wg - w, )]/ VA 4
q =rl/VA=1-qg5-q, - g,

The term gk in the share for intermediate refers to the share of intermediate inputs to
VA. This can be esimated directly from the given costs of fixed assets and the vaue
added.

2) Measurement of TFP

To mesasure tota factor productivity or TFP, this author firsd assumed the following
Cobb-Douglas unit production function (see Pack, 1984):

q = Ak'z* (5)

where q is one peso of vaue-added in industry i , k is the capital output ratio, and z
is the tota number of employees required to produce a unit of vaued-added. The
vaiadle A is the efficiency index used to measure TFP. We can then rewrite this
equation in logarithmic form as

logg, =log A +alogk +(1- a)log z (6)

In this study, capital stock is measured in terms of the value of fixed assets and
other intermediate codts rather than the flow of services. No atempt is made to disrupt
the flow of services or the potentidly different margind productivities of the different
components of the capitd dock. Labor input is messured as totad worker
compensation to facilitate the distinction between the skilled and unskilled workers.

The vaue of the output eadicities is clearly important for the cdculation of
tota factor productivity. To measure this, this author shdl use the factor shares from
the industry’s totd output. Of course, eadticites obtained from production function
edimates from different countries differ depending on the definitions, and often
diverge from rdative shares of nationd income. The range of variance is greater for
developing countries like the Philippines because of the larger deviations of factor
markets from the competitiveness assumption used to judify the equdity of the
appropriate eladticities and the observed factor shares (Pack, 1984). Nevertheless,
given the indudries that have opened subgtantiadly to the world market, the “as if”
assumption about competitive markets will be used, and factor shares will be imputed
to measure the required eladticities*

3) Regressions of Export Prices and TFP on the estimated Factor Shares

The effects of globdization on wages can be infered from the changes in
product prices. However, prices may adso be by total factor productivity, thus possibly

! Asidefrom the definition of theinputs, the estimate of TFP here differs from the growth accounting
method of Cororaton and Caparas (1999) in &t least two ways. First, the messure is derived in monetary
levels rather than as growth rates. Second, the composition of industries is more restricted and includes
those that are able to export extensvely. These differences make the estimate more stable and less
subject to variances than the previous study.



resulting in a bias in the edimates. To solve this problem, one can derive the full
effects of globdization by regressng changes in product prices, conditioned by totd
factor productivity changes, on input shaes To disentangle the effects of
globdization on wages, one must measure the effect of technologica changes,
proxied by changesin total factor productivity, on wages.

Depending upon product demand and supply conditions, improvements in
total factor productivity are expected to influence wages. For instance, under
competitive conditions, if supply is fixed, improvements in total factor productivity
can lead to higher wages as the demand for the goods increases. On the other hand, if
supply is infinitely dadtic, the potentid supply increase from increased technologica
efficdency may be choked by higher wages if the demand for labor is reduced. The
ideathen isto consder these possibilities as well as the probable intermediate cases.

IV.  Empirical Strategy and Data Description

Udng the aove modd, the paper will then try to measure the effect of
globdization on wage inequdity in the Philippines Following the Stolper-Samudson
theory, the author assumes that the effects of globdization on wages are associated
with the changes in product prices. The empirica drategy data to be andyzed in this
paper will then focus on capturing the different facets of globdization with a view to
disentangling them from the price effects of globalization.

Time Period of the Study: Clocking trade and financial liberalization policies

The investment regime of the Philippines has evolved over time in line with
the Philippines economic condition and devdopment drategy. Because of the
shortage of government resources and domestic savings, foreign direct investment
(FDI) was conddered desrable. However, in line with the protectionigt indudrid
drategy of the time, the import subgtituting indudtries were the only beneficiaries of
tax exemptions, favorable credit terms, market protection, and so forth.

The dtuation, however, changed in 1990 with the implementation of an
economic dabilizetion program supported by a sand-by credit faclity from the
International Monetary Fund. This paved the way for reforms in trade and investment
that were subsequently expanded in the Ramos adminidration. Severd important
measures were made just before the end of Aquino adminigration. The most
important of these was the passage of the Foreign Investment Act of 1991. The
enactment of this law liberdized investment by alowing 100% foreign equity in a
domestic or export enterprise as long as its activity did not fal under a negdive lis.
Furthermore, this law smplified the procedure for the entry of foreign invesments by
requiring foreign investors to regider only with the Securities and Exchange
Commisson (SEC), unless they were seeking incentives from the Boad of
Investments (BOI).

Since 1992 a more comprehensve market-oriented approach to economic
gructurd reform has been followed. Under this gpproach, many key sectors, including
the downsreeam oil, shippingg domestic and internationd  aviation,
telecommunications, and mining indudries, as wdl as infradructure (through Build-



Operate-Trander and Build-Operate-Own schemes) have been opened to the private
sector, including foreign investors. Ten foreign banks dso were initidly dlowed to
open branches.

Trade policies, on the other hand, have evolved since 1980. So far, four mgor
programs have resulted in a subgtantid reduction in tariffs The firs phase of the
Taiff Reform Progran (TRP-1) was implemented in 1981, covering a five-year
period, amed a leveing off protection rates across industries and achieving effective
protection rates (EPRs) within the 30 to 80% range. The second phase of TRP was
implemented with the issuance of Executive Order (EO) No. 470 on 20 July 1991,
which became effective on 24 August 1991. The tariff sructure under TRP-II is such
that localy produced and imported raw materids would have a tax of 10% and 3%
rates of duty, respectively; intermediate goods at 20% and finished goods at 30%.
TRP-11 (EO 470), which was supposed to end by December 1995 was overtaken by
the third phase of TRP in August 1995. TRP-IIl liberdized further the trade
environment by reducing the levd and soread of taiffs toward a uniform level of
EPRs across al sectors, thus promoting globad competitiveness and samplifying the
tariff dructure for ease of cusgoms adminidration, and providing a levd playing fidd
for locd manufecturers vis-avis foreign competitors. Findly, as TRP-IIl met a
number of objections from the business sector, the government consdered a tariff
cdibration scheme to sarve as a framework for TRP-IV vis-avis the pace of
liberdization in the ASEAN countries. The tariff adjusments were contained in EO
465 and 486, implemented effective 22 January and 10 July 1998, respectively. TRP-
IV provides a structure of 30-25-20-15-10-7-5-3% tariff reduction scheme instead of
the previous 30-20-10-3% structure to respond to the business sector's clamor for
further protection to “assst them to compete globally.”

Having looked a dl these policies this paper will then provide an andyss
focusng on the time period when the effects of these policies have aready been in
place. This means that the study will only involve the years covering 1991 to 1996.
This time period, as opposed to dating from 1980, will have the following two
advantages. (1) it will limit the number of sructura factors that need to be accounted
for in the sudy; and (2) it will capture the full impact of globdization. In consdering
globalization, cepitd movements have to be incorporated since interest rates can
affect the demand for labor and correspondingly the wage rates. The man
disadvantage of course is that the number of observations that can account for the
impact of globdization will be limited.

Industries to be examined: Identification of Key Industries

The theory discussed in Section 1l considers mainly the country’s tradables.
To focus on the impact of globdization on the labor productivity, employment, and
eanings, this author consders only the top, fast-growing manufacture exports in the
country. The theory dso condders the imports whose costs may be influenced by
globdization. Import-competing industries will then be expected to change with the
trade and financid liberdization. However, in the Philippines, the exports and the
exporting indudtries are heavily import-independent. In this case, the export price
changes will be affected not only by the cogts of domestic inputs but by the imported
inputs as well. Because this condition leads to a broader representation of the
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Hecksher-Ohlin  theory?, andyzing the exporting industries will be sufficdent to
consder both the effects of investment and trade liberdization.

To focus on the key indudtries, this author uses the exportables that have been
in the top 20 from 1989 to 1995 for a number of reasons. Firet, these are the industries
that probably benefit from the globdization, and the effects of this liberaization trend
will then be highlighted. Second, the changes in employment and wage rates will be
expected to be more pronounced in these indudtries. Third, the effect of technologica
innovetions will be more substantid in these indudtries. The underlying assumption in
this drategy is that assumptions of the Stolper-Samueson model are more evidently
goplicable for these indudries. Although the recent programs may influence other
indudries, their overdl effects for the particular time period in question may not be
ggnificant. These indudries and the corresponding vaues and volumes of ther
exports are shown in Table 1.

The source of the data here is the Philippine Trade Statistics that had been
categorized using the PSCC code. Because the data on factor inputs and technology
trends are gathered from the Annud Survey of Establishments, which is based on the
PSIC code, there will thus be a need to match these two data sets. In the absence of
any objective way of comparing these two codes, the author used the following
pairing of industries with their corresponding PSIC and PSCC categories.

2 Note that the Hecksher-Ohlin theory examines the consequences of trade on goods and their
asociated factors, rether than industries. However, since the exporting industries use imported goods
dong with domestic inputs, then each industry can be seen as sdf-contained economies as assumed in
the modd. However, because the imports are used as inputs, increesed trade liberdization may induce
more production of goods that uses imports whose costs have declined. Neverthdess, the theory
remains vaid (though weekly) if globdization should ill result in greater exports of goods that use the
more abundant domestic resource.
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PSIC Industry

3115  Canning, Preserving and Prosg of Fish, Crustacea and other Sea Foods

3125 Manufacture Desiccated Coconut

3114  Canning and Preserving of Fruits and Vegetables

3123  Sugar Milling and Refining

3319 Manufacture of Wood, Cork and Cane Products N.E.C.

3530 Petroleum Refineries

3116 Production of Crude Coconut Oil, including Cake and Meal

3512 Manufacture of Fertilizers

372 Non-Ferrous Metal Basic Industries

3831 Manufacture of Elecl machy and apparatus

3909 Manufacturing Industries, N.E.C.

3832 Manufacture of Radio, Television and Commun Eqpt and Apparatus

3836 Manufacture of Elec Wires and Wiring Devices

3825 Manufacture of Ofc, Computing and Acctg Machy

3839 Manufacture of Elecl Apparatus and Supplies N.E.C

3845 Manufacture of Motor Vehicle Parts and Accessories

38609 Manufacture and Repair of Furn and Fixtures Primarily of Metal

3223 Embroidery Establishments

3222 Ready-made Clothing Mfg

3212 Knitting Mills

PSCC Industry

037.1 Fish, prepared or preserved in airtight containers

057.7 Coconuts, fresh, matured, dessicated

057.9 Pineapples, avocados, mangoes, guavas and mangosteens, fresh or dried and other fresh fruit,
n.e.s.

061.1 Centrifugal sugar, muscovado, and "panocha"

292.9 Vegetable materials of a kind used primarily in brushes or brooms , hard seeds for carving,
seaweeds and moss, dried

334.1 Motor spirit (gasoline), including aviation spirit, other light petroleum oils obtained from bituminous
materials (other than crude) and petroleum naptha

422.3 Coconut (copra) oil and its fractions

562.9 Fertilizers, manufactured

682.1 Refined copper (including copper alloys other than master alloys), unwrought

764.1 Electrical apparatus for line telephony or line telegraphy (including such apparatus for carrier-
current line systems)

764.3  Transmitters-Receivers

764.9 Parts and accessories of phonographs (gramophones) including record players and tape decks and
t.v. image and sound recorders and reproducers, magnetic

773.1 Magnet wire and insulated electric wire, cable, bars, strip and the like, n.e.s.

776.3 Transistors, photocells (including photodiodes and phototransistors), diodes and similar semi-
conductor devices

776.4 Electronic microcircuits

784.3 Other parts and accessories of the motor vehicles of groups 722, 781, 782 and 783

821.1 Chairs and other seats, whether or not convertible into beds, of wood, of metal, of bamboo, of
rattan, of other materials n.e.s.

844.2 Undergarments (excluding shirts but including collars, shirt fronts and cuffs), of synthetic fibers or
other fibers, other than knitted or croheted

845.1 Jerseys, pullovers, slipovers, twinsets, cardigans, bed jackets and jumpers, of cotton, wool or fine
animal hair, or of other fibers, knitted or crocheted

845.9 Other outer garments and clothing accessories (other than gloves, stocking and the like), of cotton,

of synthetic or of other fibers, knitted or crocheted, not elastic nor rubberized




The problem in conddering only these industries may be tha the edtimated
effects of globdization may be biased upward. Redism requires the incluson of nort
traded goods in the model. The high ratio of trade to output indicates, however,
trangport codts, tariffs, and quotas have not been subgtantid barriers to trade, even
before the process of liberdization was implemented in full force. Moreover, the
presence of non-traded goods does not necessarily dter the expected effects of trade
on reative prices, especidly for the indudries that are clearly affected by
globdization.

Usng the data in Table 1, we can compute for values of these products in the
world market by dividing the vaue of the product to its volume. Figure 3 and 4 show
the export price trends of these products, classfied into non-manufacturing and
manufacturing products, respectively. The following points are important. For the
non-manufacturing exportables, except for fish and fruits that recorded sharp price
increases in 1990, the products exhibit generaly limited variation in these prices. For
fish and fruits, 1990 was the year when the supply had aso sharply decreased. Copper
dso had a lower supply of exports in that year and registered adso a sgnificant
increase in prices. Other products such as vegetable materids, coconuts, and coconut
oils appear to indicate a dable rise in the prices. These prices fluctuated but had
seemed generally in 1995 to record dight increases.

For the manufacturing exports, the prices have dso remaned generdly
constant throughout the period, except for microcircuits, transgtors, transmitters, and
sound equipment that displayed dgnificant increases. For  microcircuits, the
impressve improvements in prices can be dtributed to possble changes in the qudity
of the product, asde from the increases in the demand for the good. If one were to
interpret this result using the Heckscher-Ohlin theory, one may conclude that the
opening of markets reveded the country’s comparative advantage in manufacturing
these two products.

Fgures 5 and 6 show my caculations of TFP for the same non-manufacturing
and manufecturing sectors. The low vaiability of these grephs suggests duggish
technica improvements in these indudries, and seems to complement the generdly
gable movement in prices. Several points are noteworthy. First, despite the by and
large low variability in both of these sub-groupings, the generad movement gppears to
be a gradud fal in the TFP. Severa products, such as coconuts, fertilizers,
microcircuits, undergarments and tranggtors, registered dgnificant incresses in some
periods, but unfortunately these improvements were not sustained as they also showed
subgtantial declines later. Second, there were nonetheless several cases of gains for
non-manufacturing-based products. These include fruits, coconut oils and vegetable
materids in the agriculturdly based group. Third, while the TFP movements are
minimd, these nonetheless remain postive.

The generd complementarity in the movements of TFP and the observed
export prices appears to show some relationship between these two variables. To
some extent, prices of these highly tradable goods may be expected to incresse as
markets have been opened, and world market demand has increased. However, prices
of some indugtries can be reduced if the cost of inputs has become chegper or the
productivity of inputs has increesed. The minimd, and generdly dedining, estimates
of TFP may have reinforced these upward pressures in the prices. However, industries
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that recorded higher TFP may have kept some of these prices at a seady and more
competitive levd. In any case, the sectord variability of TFP judifies the andyss of
technologicd innovations into the andyss of globdization. Given these observed
variances in the daa, cetanly time and indudry factors have influenced these
observed prices.

Employment and Wage Incomes

Figures 7 and 8 show the employment levels for these identified non
manufacturing and manufacturing  products, respectively. Despite  the  various
sructurd changes occurring both here and abroad, the generd movement has been
rdaively unchanging dl throughout. This means that the indudries that previoudy
hed high levels of employment—fish, coconuts, fruits, and suga—continued to be the
indudtries thet employed the most number of workers. For the non-manufacturing
products, the same unresponsiveness of employment to the globaization process can
be noted. The production of ready-made clothes, such as jerseys, is seen to be the
mogt-labor intensive, while sound equipment indudtries are increesing the demand for
[abor.

Wage incomes, however, gpopear to have been somehow influenced by the
globdization process. One way of showing this is by andyzing the highest and lowest
sectord wage incomes for the three man sectors, i.e, agriculture, mining, and
manufacturing. Table 2 shows these two levels of incomes for 1991 and 1994 from
the Family, Income, and Expenditure Surveys. Note that there is no clear indication
that only the wage incomes of the skilled or the unskilled have increased during the
period, as indicated by the highet and lowest sectora wages, respectively.
Neverthdess, the manufacturing sector had a dgnificant increese in the highest
sectoral wages from 1991 to 1994, and a decrease in the lowest incomes observed.
This may be important since from the data on prices, it appears that only these sectors
had benefited from globdization.

Another way of viewing this phenomenon is to compare the incomes of highly
educated households (with high school degrees and higher) and poorly educated
households (with no high school degrees) from the Family, Income and Expenditure
Surveys. Figures 9 and 10 show the movements of wage incomes between 1991 and
1994 for dl indudsries Two points are important. Fird, there is a ggnificant
difference in the wages found between the highly educated and poorly educated
families, suggedting that education is crucid factor in the determination of wage
incomes. Second, the improvements from 1991 to 1994, when globdization was
operative, ae seen to be greater for the highly educated families than their
counterparts. This is particularly so for such industries as agriculture, manufacturing,
utilities, wholesde and finance. This suggests the high premium placed on education
by much of these globdization trends.

The data then appear to indicate that these industries have responded to
globdization not through grester employment but through wage changes. This
supports the Stolper-Samuelson theory that hypotheszes the independence of prices
and wages to the compostion and level of employment and resources. Table 3, Pand
A, provides the means and sandard deviations of the varigbles for dl industries
consdered for the empirical test. Three main points can be made. Fird, prices have
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consgtently increased during the period from 1989 to 1995. This can be because of
the wide-ranging depreciation of the pesos (paticulaly in 1990) as wdl as the
increased demand expected from globalization.®> Second, the estimated TFP neasure
has on the average declined in this same period. This means that part of the increase
in prices is due to the falure to innovate. Hence, there is a need to consder not only
the price effects of globdization but dso its possble technological effects if we are to
aoply the Stolper-Samuelson theory. Third, the share of factors generdly has not
changed ggnificantly from the 1989 levels. In between these years, however, the
shae of unskilled labor has declined subgtantidly. Capital share (mainly share of
fixed assets) is seen to be very erdic, experiencing substantid changes upwards and
downwards. The share of skilled labor and intermediate inputs has remained seady,
even asthe former experienced asignificant increasein 1994.

A breakdown of these movements of these variables into three sub-groupings
of indugry is shown in the succeeding panes of the table. For agriculture-based
indudtries, the changes are different from those indicated as the genera trend. For one,
the estimated TFP has remained sable from the 1989 levels, suggesting technologica
innovation in these aeas. This is in shap contrad to the manufacturing-based
indudtries that showed a steady decline after an increase in 1990, while the natural-
resource-based industries registered abrupt and irregular fluctuations.

Moreover, the share of unskilled labor in the vaue added of agriculture-based
industries has geadily increased (with lower skilled labor and intermediate inputs
shares) since 1993 when the full impact of trade liberdization was fdt. In contradt, the
other indudries featured declining shares in unskilled labor. For manufacturing-based
indugtries, cgpital and skilled labor shares have incressed subgtantidly, while for
natural resource-based indudtries, there was a noticesble increase in intermediate
input share. The generd trend seems to indicate that as the vaue-added share of
unskilled laborers in manufacturing-based industries has decreased, the share of
unskilled labor in agriculture-based indudtries has increased.

Thee points dl seem to suggest that the movement of prices has been
influenced by internationd markets as wel as the country’s foreign exchange
movements. Furthermore, the changes in prices are trandferred concelvably to changes
in factor returns, as predicted by the Stolper-Samueson theory. However, the effects
on factor returns will seem to be different for each industry.

3 These average figures can also reflect the composition of the exports recorded in the year. In which
casss, if one high-priced product were to become more dominant in one year, its price would be givena
larger weight in the estimated average price.
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V. Results of the Empirical Test

Table 4 presents four sets of estimates to measure factor returns from world
export prices, tota factor productivity, and globdization, which is defined as the sum
of the firgt two factors. Respective breakdowns across different sub-groups are shown
in the succeeding pands. As dready discussed and as shown by the previous section,
a number of unobserved industry and time effects could have affected the data
Hence, there is a need to condder the random effects models to determine the
ggnificance of these unobserved factors. Ordinary leest squares and fixed effects
eslimates are shown in Tables 5 and 6.

Fixed effects models are generdly seen to be a reasonable approach to taking
account of differences between indusries over time that are viewed as parametric
shifts in the regresson function (Greene, 1990). These effects can then be interpreted
as goplying only to the cross-sectiond units of the study, or the included indudtries,
and no longer to additional ones outside of the sample. However, in most other cases,
it may be more gppropriate to consder these industry-specific congtant terms as
randomly didtributed across cross-sectiond units. In which case, it will be more
acceptable to assume that the sampled cross-section was drawn from a larger
population over time. In this case then, the model can be modified to approximate a
random effects model.

In view of this the random effects modd is believed to be more efficient than
the former. However, there is uncertainty about its extremely smal sample properties,
a problem that we obvioudy have in this paper. In this case, it is necessary to test the
appropriateness of the modd usng the so-cdled Hausman test. This test is designed
to determine whether there are systematic differences between the two models. Note
that the test shows the robustness of the random effects mode for the combined
effects of prices and technologicd innovation as well for the estimates for export
prices and the TFP. However, estimates for sub-groupings are seen to be lessreliable.

The random edimaes found in Table 4, Pand A, indicate tha, for dl
indusiries concerned, ceapitd (reflected in the congtant since capitd is the control
vaiable) and silled labor have pogtive and sgnificant returns from the observed
movement in export prices, and lower returns are seen for unskilled labor and
intermediate inputs* However, technological innovations appear to be biased against
both capita and skilled labor but more favorable to intermediate inputs. This means
that the prices are somewhat decreased by improvements in the productivity of the
unskilled labor units and intermediate, athough somewhat increased by the seeming
lack of productivity improvements aisng from the use of intermediate inputs.
Although higher export prices do not benefit unskilled labor more than the other
inputs, improvements in totd factor productivity rase the rate of return from
invesments in unskilled labor.> However, these increases in productivity earned by

* The estimated coefficients are interpreted as the differences from the constant that is supposed to
reflect the rate of return from capitd, the control variable. Insignificant coefficients then show no
change from the congtant. If the coefficients are negative but lower than the congtant, this means that
the rate of return from the associated factor is till positive but lower than the rate of return from
capital.

> Asalready discussed, because the available datamay beinfluenced by anumber of industry-specific
effects, random effects estimates are seen to be more efficient than the OL S estimates (see Table 5),
where unskilled labor is seen to have the same rate of return as capital from globaization.
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owners of unskilled labor do not offset their lower returns from export prices,
implying reaive wage inequdity arigng from globdization.

This overdl assessment, however, is somewha modified when we view the
breskdown by industry. Pand B shows the edtimated factor share returns in
agriculture. Note that al factor shares receive postive returns equd to roughly 2% (as
coefficients, except the congant, are daidicdly inggnificant). Neverthdess, owners
of unskilled labor generate increases in the tota productivity, causng a higher tota
return relative capit. Hence, if increases in totad factor productivity are trandferred
fully in the form of lower prices the wage returns of unskilled labor will amount to
roughly 8% in agriculture.

The reaults for the other indudtries dl suggest a higher return for the other
inputs. The outcomes for the natura resource-based industries (Pand C) however
indicate a lower rae of return for dl inputs, indicaiing that the three exporting
products ae lodng ther competitiveness in the face of globdization. For
manufacturing-based industries (Panel D), the edtimated returns from prices and tota
factor productivity indicate that dl factors generate postive returns, athough some
returns are grester than others. Unskilled labor are able to earn only about 3.5%
return, while the owners of the other factors bring in a rate of return close to 8%.
Hence, while dl inputs are benefited, the returns for unskilled labor are moving
dower than others.

In summary, relative to skilled labor, the returns to unskilled labor are smdler,
indicating that the country’s exports are becoming skilled-intensve. After accounting
for the returns from technology, i.e, the price effects from lower productivity, the
returns to unskilled labor are nonetheless shown to have increased. What matters,
however, are the movements across industries over time® Increased investment in
unskilled labor is seen to cause a higher return due to increased totd factor
productivity. Furthermore, if we dlow the cdlosure inefficent indudries, such as
natural resource based-industries, the inequdity will be lower.

VI. Conclusion

Globdization has not teken full advantage of the abundant unskilled labor
resources in the country. Unskilled labor inputs are shown to have lower returns
relaive to other inputs from the globdization process This means that rdative to the
other inputs unskilled labor earns ggnificantly lower returns In which case, the
globdization process is expected to bring aout some wage inequality, favoring, fird,
the owners of capitd, second, the skilled employees, and, third, the owners of
intermediate inputs.

® The main results of the fixed effects estimates (see Teble 6) appear nonetheless to confirm the results
of the random effects modd. The only difference seems to be the less indgnificant returns from
productivity of the unskilled labor units, and the grester difference in rate of returns between unskilled
labor and the other input. Hence, contralling for industry-specific conditions aone can be mideading.
Without accounting for time trends, one can attribute higher wage inequdity to globdization incresse
wage inequdity, and view technology innovationsto be less unfavorable to unskilled labor.
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Neverthdess, according to these reaults, the development of agriculture-based
indudtries for export competition is crucid in reducing this inequdity. This sector has
been shown to obtan a higher vaue-added for unskilled labor and, with
improvements in technology, the contribution of unskilled labor can be further
increased.  Given the improvements in technology in this sector, the returns to
unskilled labor can be expected to be higher, thus reducing inequality produced by the
manufacturing indudtries,

This seems to suggest that upgrading the country’s skills in the manufacturing
sector may not necessarily lead to favorable results, as is often clamed. In this case,
the globdization process measured in terms of changing world market prices and
technology, not the exigting skill/education accumulation processes, is the red culprit
of the exiding wage inequdity. The country’s high exporting manufacturing
industries have become too dependent on capitd, skilled labor, and intermediate
inputs, as the export prices tend to favor the use of such inputs. Technologica
innovation, which is seen to favor unskilled labor, has not been sustained. The country
will have to condder redructuring its technologicd system, especially in the
agriculturd sector if Iabor is to benefit from the globdization and if wage inequdity is
to be reduced.

Furthermore, another source of inequdity is the presence of inefficient
indugtries that can dightly benefit some factors of production but fall to generate
enough returns for everyone. The sudy here shows that these low-return indudtries,
particularly those under natura resource-based industries, tend to exacerbate the

inequdity problem.

The results thereby indicate that despite the shortcomings of the present
globdization process, its overdl benefits have s0 far been extended, dbeit not
equaly, to dl resource owners. Two conditions can address this problem. Firdt, as
dready discussed, improving technology, which ultimady means improving the
returns of unskilled labor, is cdled for. Efforts within the Ada-Pecific Economic
Cooperation (APEC) for economic and technica cooperation should then be
encouraged. Second, the closure of inefficient industries that only benefit sdected
resource owners, but leave others with substantial losses, should be dlowed. Further
liberdization that reduces protection to inefficient industries is thus recommended.

These reaults nevertheless are exploratory and subject to a number of errors.
The mgor shortcomings of the paper ae dmilar to Leamer's (1998) paper and the
Mincerian wage modd. This can be listed as follows:

a) The edimates are based on one specid type of Hecksher-Ohlin modd that
presumes that labor demand is infinitely dadtic and that globdization is primarily
a product price shock that determines the returns to factor inputs. In this modd,
skills matter, but only in terms of how prices have dready determined its likely
returns. In this case, the supply of such qudities will not affect the returns.

b) The separation of observed changes in prices and technology is a best
questionable. The assumption of a “pass-through” vadue of unity in the regressons
is doubtful.
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c) The data on prices, and tota factor productivity—the dependent variables—are dl
measured with error.

This means that more detal have to be incorporated. In particular, future work
needs to consder further product-mix changes, as wel as the posshbility that factor
supply can have an impact on factor returns. There may be a possbility that margind
demand for labor, and ultimately the wages, is determined interndly from the labor
found in nonrtraded goods sector. In any case, the results here remain consstent with
the Stolper-Samuelson model, which adheres to the Hecksher-Ohlin assumption. It
provides empiricd evidence to the view that globdization, as it is presently
implemented, does bring about wage inequaity to some extent. Nevertheless, moving
away from this process will not necessarily result in any improvements. Hence, the
solution is not to impede globdization, but to desgn appropriate technologies and to
reduce protection of particular industries that will use our more abundant resources
more efficiently.
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Tablel. Valueand Volume of Exportsof Selected | ndustries (1989-

1996)
1989 1990 1991 1992
CP:%%CE Unit Value Volume Value Volume Value Volume Value Volume
(Uss$) (USs$) (Us$) (US$)
776.4 |Electronic microcircuits Grosskg | 319,738,771| 748,681,848 688,668,878 1,800,742 2,230,488
235,434,332 292,409,141 374,495,617
773.1 |Magnet wire and insulated electric wire, cable, bars, strip and the like, n.es. |Net kg 573 34 13,801,411 15,905,032 20,953,610
158,125,607 181,004,759 267,875,668
776.3 |Transistors, photocells (including photodiodes and phototransistors), diodesand |Grosskg | 46,239,369 194,240,238| 46,367,320| 678,287,841| 165,774,819 2,452,391 2,576,733
similar semi-conductor devices 182,517,626
682.1 |Refined copper (including copper aloys other than master alloys), unwrought| Net kg 114,272,308| 330,377,375 109,702,957 98,047,037 98,055,262
280,643,691 222,205,923 217,420,903
764.9 |Partsand accessories of phonographs (gramophones) including record players and | Gross kg 475,156 43,963 6,465,556 246,964 59,421,432| 1,676,625| 67,507,589 2,014,299
tape decks and t.v. image and sound recorders and reproducers, magnetic
061.1 |Centrifugal sugar, muscovado, and "panocha’ Net kg 79,688,362 186,911,546 244,828,808 88,046,589 208,518,489
110,528,087 115,132,055| 274,549,469
334.1 |Motor spirit (gasoline), including aviation spirit, other light petroleum oils |Liter 51,888,246 269,243,895 463,771,179 707,859,887
obtained from bituminous materials (other than crude) and petroleum napthg 112,177,553 144,791,260(687,180,476(110,478,744
037.1 |Fish, prepared or preserved in airtight containers Net kg 64,586 20,031 38,901 8,631 48,247,788 97,367,707 48,828,230
107,911,140
764.3 [Transmitters-Receivers No. 104,074,401 1,770,802 2,504,291 2,745,444 3,674,301
113,389,214 110,904,007 142,254,515
845.1 |Jerseys, pullovers, slipovers, twinsets, cardigans, bed jackets and jumpers, of |No. 2,655,986 290,206 1,183,690 127,957 94,883,300| 37,166,201 47,637,012
cotton, wool or fine animal hair, or of other fibers, knitted or crocheted 129,650,903
292.9 |Vegetable materials of akind used primarily in brushes or brooms, hard seeds for|Net kg 37,245,052 30,993,768 49,882,996| 35,345,833| 44,999,916 36,051,794 38,266,001 27,596,849
carving, seaweeds and moss, dried
562.9 [Fertilizers, manufactured Net kg 16,205,404| 96,355,415 33,627,046| 208,237,562 83,119,537| 476,723,411
108,663,724| 606,837,779
057.7 [Coconuits, fresh, matured, dessicated Net kg 75,755,133 94,516,710| 60,676,517 75,341,238| 69,408,629| 84,483,656 90,100,412| 88,392,971
845.9 |Other outer garmentsand clothing accessories (other than gloves, stocking and the| No. 3,028,104 697,205 3,495,172| 1,116,242 50,245,718| 14,100,758| 48,748,562 12,906,954
like), of catton, of synthetic or of other fibers, knitted or crocheted, not elastic nor
rubberized
057.9 [Pineapples, avocados, mangoes, guavas and mangosteens, fresh or dried and other|Grosskg | 23,940,694 | 152,055,424 71,226 23,389 53,205,943 52,632,584 183,823,680
fresh fruit, n.e.s. 198,351,386
821.1 |Chairsand other seats, whether or not convertible into beds, of wood, of metal, of |No. 4,535,009 68,089 5,912,203 74,823 42,281,055 1,023,532| 38,178,528 907,029
bamboo, of rattan, of other materials n.e.s.
764.1 |Electrica agpparatusfor linetelephony or line telegraphy (including such apparatus| Gross Kg| 1,426,272 74,8201 9,820,762 363,345| 28,938,030 987,617 52,271,007 1,947,687
for carrier-current line systems)
784.3 |Other parts and accessories of the motor vehicles of groups 722, 781, 782 and 783|Gross Kg| 17,138,370| 2,511,532 18,963,984| 2,920,280| 22,369,909 4,053,398| 53845041 5,634,504
422.3 |Coconut (copra) oil and its fractions Net Kg | 358,347,840| 728,557,392 882,225,907
334,411,172| 1,059,256,623( 298,533,088 839,890,093 481,161,242
844.2 |Undergarments (excluding shirts but including collars, shirt fronts and cuffs), of |No. 7,190 10,500 262 2,400 39,847,477 11,443778| 36,969,426| 10,383,962
synthetic fibersor other fibers, other than knitted or croheted
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Table 1. Continuation

pPscCcC Unit 1993 1994 1995 1996
CODE Value Volume Value Volume Value Volume Value Volume
(US$) (Us$) (Us$) (Us$)
776.4 |Electronic microcircuits Gross kg 2,853,496 3,193,062 4,191,277 4,778,744
575,032,741 798,754,967 1,140,313,3 1,477,742,570
3
773.1 |Magnet wire and insulated electric wire, cable, bars, strip and the like, n.e.s. |Net kg 24,195,009 33,407,040 33,624,423 35,553,659
303,040,598, 442,636,417 467,604,842 491,756,214
776.3 |Transistors, photocells (including photodiodes and phototransistors), diodesand | Gross kg 2,704,942 3,369,334 3,646,377 4,198,458
similar semi-conductor devices 197,712,676 263,779,728 383,532,546 443,107,187
682.1 |Refined copper (including copper aloys other than master aloys), unwrought| Net kg 136,919,038 143,107,809
264,617,001 269,894,979| 137,465,018( 406,317,693| 139,636,475| 343,059,032
764.9 |Partsand accessories of phonographs (gramophones), including record players|Grosskg | 85,123529 3,094,552 4,644,450 6,867,449 6,629,379
and tape decks and TV image and sound recorders and reproducers, magnetic 117,937,806 196,269,115 223,063,458
061.1 |Centrifugal sugar, muscovado, and "panocha’ Net kg 324,807,647 61,410,020 66,490,429 318,113,481
102,240,247 183,013,466 153,837,411| 136,682,475
334.1 |Motor spirit (gasoline), including aviation spirit, other light petroleum oils |Liter 75,751,806| 631,774,487| 77,229,018 90,643,845
obtained from bituminous materials (other than crude) and petroleum napthal 788,747,205 828,832,141 135,158,494 1,034,608,607|
037.1 |Fish, prepared or preserved in airtight containers Net kg 58,981,527 61,219,318 48559,329| 133,859,353| 59,698,102
127,440,118 144,411,756 115,224,027
764.3 |Transmitters-Receivers No. 3,647,485 4,752,989 4,231,453 127,164,103 3,312,720
173,258,041 193,406,957 190,970,148
845.1 |Jerseys, pullovers, slipovers, twinsets, cardigans, bed jackets and jumpers, of |No. 53,986,062 47,265,390 52,494,330 118,929,361 37,213,025
cotton, wool or fine animal hair, or of other fibers, knitted or crocheted 146,840,454 134,037,125, 141,792,195,
292.9 |Vegetable materials of akind used primarily in brushes or brooms, hard seeds for|Net kg 46,507,411| 31,807,967 56,093,003 34,560,141| 84,225,231| 40,455458| 94,752,704| 38,533,813
carving, seaweeds and moss, dried
562.9 |[Fertilizers, manufactured Net kg 77,946,630| 509,776,606| 92,259,195 90,750,089 530,921,613
552,188,670(110,774,311(641,538,939
057.7 |[Coconuts, fresh, matured, dessicated Net kg 86,107,449 97,410,493| 71,078,905 76,397,598 69,152,550| 74,248,870 85,209,446 69,936,271
845.9 |Other outer garments and clothing accessories (other than gloves, stocking and | No. 57,803,856| 16,285,642| 65,853,820 17,075,987 75,935,049 21,131,395| 80,136,858| 22,001,155
the like), of cotton, of synthetic or of other fibers, knitted or crocheted, not dastic
nor rubberized
057.9 |Pineapples, avocados, mangoes, guavas and mangosteens, fresh or dried and |Grosskg | 51,226,520| 189,624,015| 55,008,018 69,222,589 65,177,999 189,419,122
other fresh fruit, n.e.s. 195,889,611 212,847,959
821.1 [Charrsand other seats, whether or not convertible into beds, of wood, of metal, of [No. 41,250,718|  1,028,900| 45925287 1,132,216| 55117437 1,236,088| 53,622,481 1,161,251
bamboo, of rattan, of other materials n.e.s.
764.1 |Electrical apparatus for line telephony or line telegraphy (including such Grosskg | 65,296,822| 2,470,064 3,272,782 3,910,287 376,850,877| 10,634,806
apparatus for carrier-current line systems) 100,954,083 134,534,153
784.3 |Other parts and accessories of the motor vehicles of groups 722, 781, 782, and |Gross Kg| 95,559,188| 8,837,904 14,488,247 20,494,852| 269,045,731| 23,437,112
783 164,883,496 208,089,067
422.3 |Coconut (copra) oil and its fractions Net Kg 859,200,185 570,638,557 792,651,567
357,608,373 475,164,833(848,755,972|826,088,526( 1,340,410, 1
1
844.2 |Undergarments (excluding shirts but including collars, shirt fronts and cuffs) of |No. 29,502,058 9,401,741| 29,035,378 8,917,745 37,491,921 10,989,061 12,252,228
synthetic fibers or other fibers, other than knitted or crocheted 45,724,441

Source of Basic Data: Philippine Foreign Trade Statistics, various years
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Table 2. Highest and L owest Wage Incomesin the Three Main Sectors

Sector Highest Sectord Wage Income Lowest Sectoral Wage Income
1991 1994 1991 1994
Agriculture 1,047,828 1,004,750 40 54
Mining 840,000 316,500 500 542
Manufacturing 3,550,878 5,439,798 150 65
Source: Family Income and Expenditure Survey, 1991-1994
Table 3. Means and Standard Deviations of Selected Variables
Pandl A. All Industries
Variables Years
1989 1990 1991 1992 1993 1994 199
Price 2182471 269.6622] 564.6169 537.7193 619.1570| 6729200 737.171
(411.34)| (484.81)| (1057.77)| (1010.65) (1262.30)| (1498.82)| (1614.72
Foreign Exchange Rate 21.74 24.31 27.48 2551 27.12 26.45 25.71
(PUSP)
Tota Factor Productivity 0.4584 05731 0.5572 0.5249 0.7232 0.4364 0.428
(0.26) (0.33) (0.44) (0.30) (0.87) (0.27) (0.17
Unskilled Labor Share 0.0011] 0.0009 0.0008 0.0008 0.0004 0.0005 0.000
(0.00113)| (0.00102)| (0.00080)| (0.00086)| (0.00031)| (0.00027)| (0.00028
Skilled Labor Share 0.2571 0.2447 0.2391 0.2527 0.2175 0.2829 0.255;
(0.15) (0.16) (0.14) (0.16) (0.13) (0.17) (0.16
Capita Share 0.1542 0.1212 0.1731 0.1782 0.1924 0.1965 0.180.
(0.12) (0.08) (0.17) (0.25) (0.24) (0.13) (0.14
Intermediate Input Share 0.5875 0.6332 0.5870 0.5683 0.5897 0.5201 0.564.
(0.20) (0.17) (0.19) (0.29) (0.22) (0.21) (0.18
N 20 20 20 20 20 20 2

Notes. Figuresin parentheses are standard deviations. Seetext for the computation of variables.,



Panel B. Agriculture-based Industries

23

Variable Years

1989 1990 1991 1992 1993 1994 199
Price 22.8384 42.6892, 24.5003 24.0388 24.8957 26.8404 28.954
(24.42) (40.72) (20.71) (16.80) (20.57) (21.78) (22.66
Totd Factor Productivity 0.3852 0.4063 0.3864 0.4182 1.0879 0.4955 0.4301
(0.15) (0.16) 0.17) (0.16) (1.46) (0.35) (0.15

Unskilled Labor Share 0.00005 0.00004 0.00003 0.00003 0.00033 0.00036 l.
(0.00004)| (0.00002)| (0.00003)| (0.00003)| (0.00020)| (0.00025)| (0.00027
Skilled Labor Share 0.2873 0.2610 0.2615 0.2653 0.2148 0.2404 0.241
(0.17) (0.17) (0.13)((0.18) (0.10) (0.13) (0.16
Capita Share 0.1221 0.1327 0.1237 0.1052 0.1335 0.1680 0.181
(0.08) (0.08) (0.08) (0.08) (0.13) (0.10 (0.11
Intermediate Input Share 0.5906 0.6062 0.6148 0.6295 0.6514 0.5912 0577
(0.21) (0.17) (0.09 (0.15) (0.15) (0.12 (0.11
N 6 6 6 6 6 6 1

Panel C. Natural Resource-based Industries

1989 1990 1991 1992 1993 1994 199
Price 5.1218 23.9987 24.3298 21.6645 19.9374 19.6468 27.343
(2.09) (33.09) (32.87) (30.22) (28.13) (27.97) (41.09
Tota Factor Productivity 0.1750 0.2833 0.2400 0.5837 0.9090 0.2360 0.257:
(0.10) (0.12) (0.19) (0.66) (0.99) (0.06) (0.05
Unskilled Labor Share 0.0008 0.0004 0.0007 0.0004 0.0002 0.0003 0.000:
(0.00076)| (0.00033)| (0.00085)| (0.00050)| (0.00014)| (0.00027)| (0.00020
Skilled Labor Share 0.0617 0.0260 0.0720 0.0438 0.0273 0.0489 0.039
(0.06) (0.00) (0.09) (0.09) (0.01) (0.049) (0.02
Capital Share 0.2173 0.1138 0.3636 0.1796 0.3882 0.1682 0.104¢
(0.26) (0.05) (0.36) (0.12) (0.59) (0.19) (0.04
Intermediate Input Share 0.7201 0.8598 0.5636 0.7762 0.5844 0.7826 0.855
(0.32) (0.05) (0.45) (0.13 (0.58) (0.16) (0.01
N 3 3 3 3 3 3 ‘
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Panel D. Manufacturing-based Industries
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1989 1990 1991 1992 1993 1994 199
Price 3829588 4604648 10065770 958.6509| 1106.7230, 1203.5090| 1317.061
(504.78)| (597.06)| (1283.72)| (1227.70)| (156397)| (1892.01)| (203256
Tota Factor Productivity 0.5756 0.7431] 0.7369 0.5670 0.4736 0.4588 0.473
(0.26) (0.34) (0.51) (0.25) (0.21) (0.25) (0.19
Unskilled Labor Share 0.0018 0.0016 0.0012 0.0013 0.0005 0.0005 0.000!
(0.00106)| (0.00095)| (0.00071)| (0.00081)| (0.00034)| (0.00027)| (0.00029
Skilled Labor Share 0.2940 0.2954 0.2724] 0.3027 0.2708 0.3699 0.321:
(0.12) (0.13) (0.13) (0.13) (0.12) (0.14) (0.12
Capita Share 0.1546 0.1168 0.1481] 0.2177 0.1712 0.2199 0.200
(0.07) (0.08) (0.10) (0.33) (0.12) (0.14) (0.17
Intermediate Input Share 0.5497 0.5862 0.5782 0.4782 0.5574 0.4096 0477
(0.17) (0.14) (0.15) (0.34) (0.09) (0.17) (0.14
N 11] 11 11 11 11 11 1
Table 4. Random Effects Estimates of Factor Share Returns
Pand A. All Industries
Price TFP Globdization
(Price + TFP)
Unskilled Labor Share (%) -4.8226** 1.3945** -3.7444**
(2.62) (2.03) (1.94)
Skilled Labor Share (%) -0.0055 0.0072 -0.0147
(0.35) (1.43) (0.89)
Intermediate Input Share (%) -.0140** .0124** -.0040
(2.09) (4.79) (0.56)
Congtant 5.7024** -1.8339** 4.4333**
(7.13) (7.27) (5.23)
Wwald test 10.72 26.54 5.02
R-9q (overdl) 0.003 0.19 0.11
Rho 0.73 0.34 0.75
Hausman 48.01 48.18 15.03
N 140 140 140

Notes. Figuresin parentheses are absolute values of z-vaues. ** * refer to 5 and 10 percent levels of

significance. Wad testsand R-sq (overall) are used to test the modd’ s overdl fit. Rho measures the proportion

of the variance explained by the error term. Hausman test is used to determine whether there are systemétic

differences between the fixed effects and random effects models.
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Pand B. Agriculture-based Estimates

Price TFP Globdization
(Price+ TFP)
Unskilled Labor Share (%) 3.5039 7.1347* 8.4235*
(0.90) (1.72) (1.67)
Skilled Labor Share (%) 0.0175 0.0149 0.0032
(.13 (1.49) (0.17)
Intermediate Input Share (%) .0074 .0014 .0135
(0.76) (0.14) (1.08)
Congant 2.0341** -1.4765* 1.0475
(2.14) (1.84) (0.88)
Wald test 1.75 10.98 4.50
R-s 0.14 0.24 0.06
Rho 0.66 0.04 0.59
Hausman 0.76 43.21 14.48
N 42 42 42
See notesin Pandl A.
Pand C. Natural Resource—based Industries
Price TFP Globdization
(Price + TFP)
Unskilled Labor Share (%) -15.6762 3.7699 -11.9063
(1.38) (0.54) (0.90)
Skilled Labor Share (%) 0.3588** -0.0865 0.2724*
(2.73) (1.07) (1.79)
Intermediate Input Share (%) .0150 .0144** .0294* *
(1.62) (2.53) (2.74)
Congtant 0.1310 -2.1585** -2.0275**
(0.15) (4.00) (1.99)
Wald test 13.19 16.64 8.74
R-sq 0.44 0.49 0.34
Rho 0.00 0.00 0.00
Hausman 0.00 27.03 0.00
N 21 21 21

Seenotesin Pand A.
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Pand D. Manufacturing-based Industries

Price TFP Globdization
(Price + TFP)
Unskilled Labor Share (%) -5.8771** 1.7069** -4.2479*
(2.50) (2.77) (1.81)
Skilled Labor Share (%) -0.0370* -0.0004 -0.0403*
(2.71) (0.08) (1.86)
Intermediate Input Share (%) -.0307** .0105** -.0217*
(2.70) (3.58) (1.91)
Congtant 9.1469** -1.3888** 7.9289**
(8.14) (4.99) (7.02)
Wald test 1581 23.90 9.94
R-sq 0.18 0.32 0.10
Rho 0.37 0.25 0.39
Hausman 1.06 14.29 2.39
N 77 77 77

Seenotesin Pand A.

Table5. Ordinary Least Square Estimates of Factor Share Returns

Pand A. All industries

Price TFP Globdization
(Price + TFP)

Unskilled Labor Share (%) 2.5495 1.1377* 3.6872
(2.00) (1.72) (1.36)

Skilled Labor Share (%) 0.0172 0.0228** 0.0400**
(1.12) (5.65) (2.44)

Intermediate Input Share (%) -.0173* .0153** -.0021
(1.68) (5.64) (0.19)

Constant 4.8035** -2.3721** 2.4313**
(5.48) (10.34) (2.61)

Adj. R-sq 0.08 0.27] 0.11
F-test 5.08 17.84 6.64
N 140 140 140

Notes Figuresin parentheses are abosolute vaues of t-values. ** * refer to 5 and 10 percent levels of

Sgnificance.
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Pand B. Agriculture-based Industries

Price TFP Globdizetion
(Price + TFP)
Unskilled Labor Share (%) 9.8005 7.0748* 16.8753**
(1.58) (1.68) (2.56)
Skilled Labor Share (%) 0.0240* 0.0150 0.0390**
(1.65) (1.52) (2.51)
Intermediate Input Share (%) .0164 .0008 0171
(1.14) (0.08) (1.12)
Congtant 1.2173 -1.4420* -0.2247
(2.03) (1.80) (0.18)
Adi. R-sq 0.09 0.18 0.31
F-test 2.40 3.95 7.02
N 42 42 42
Seenotesin Pand A.
Panel C. Natural Resource-based Industries
Price TFP Globdization
(Price + TFP)
Unskilled Labor Share (%) -15.6762 3.7699 -11.9063
(1.38) (0.59) (0.90)
Skilled Labor Share (%) 0.3588** -0.0865 0.2724*
(2.73) (1.07) (1.79)
Intermediate Input Share (%) .0150 .0144** .0204**
(1.62) (2.53) (2.74)
Congtant 0.1310 -2.1585** -2.0275**
(0.15) (4.00) (1.99)
Adi. R-sq 0.34 0.41 0.22
F-test 4.40 5.55 291
N 21 21 21

Seenotesin Pand A.
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Pand D. Manufacturing-based Industries

Price TFP Globdization
(Price+ TFP)

Unskilled Labor Share (%) -6.3713** 1.9345** -4.4367*
(2.39) (2.83) (1.63)

Skilled Labor Share (%) -0.0298 0.0062 -0.0236
(1.49) (1.22) (1.15)

Intermediate Input Share (%) -.0198* 0147** -.0052
(1.76) (5.10) (0.45)

Congtant 8.4121** -1.8322** 6.5798**
(8.64) (7.36) (6.61)

Adj. R-5q 0.16 0.31 0.08
F-test 5.67 12.31] 3.10
N 77 77 77

Seenotesin Pand A.
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Table 6. Fixed Effects Estimates of Factor Share Returns

Pand A. All Industries

Price TFP Globdization
(Price + TFP)
Unskilled Labor Share (%) -5.9839** 0.8899 -5.0940**
(3.22 (1.29) (2.66)
Skilled Labor Share (%) -0.0203 -0.0181** -0.0384**
(2.29) (2.83) (2.18)
Intermediate Input Share (%) -.0154** .0089** -.0065
(2.28) (3.59) (0.949)
Congtant 6.2317** -0.9643** 5.2674**
(8.56) (3.56) (7.03)
F-test 4.89 13.83 4.25
R-sg 0.03 0.02 0.12
Rho 0.80 0.75 0.84
N 140 140 140
Seenotesin Table 4.
Pand B. Agriculturd-based Industries
Price TFP Globdization
(Price + TFP)
Unskilled Labor Share (%) 2.5911 0.3143 2.9054
(0.64) (0.120) (0.60)
Skilled Labor Share (%) 0.0132 -0.0549* -0.0418*
(0.70) (3.77) (1.85)
Intermediate Input Share (%) .0057 -.0008 .0049
(0.58) (0.12) (0.42)
Congtant 2.2600** 0.5424 2.8024**
(2.25) (0.70) (2.34)
F-test 0.24 8.75 3.30
R-sg 0.14 0.18 0.18
Rho 0.73 0.92 0.88
N 42 42 42

Seenotesin Table 4.



Pand C. Natural Resource-based Industries

Price TFP Globdization
(Price + TFP)
Unskilled Labor Share (%) -10.0065* -6.4069 -16.4134*
(1.66) (0.97) (1.92)
Skilled Labor Share (%) 0.0605 -0.0714 -0.0109
(0.85) (0.92) (0.12)
Intermediate Input Share (%) .0029 .0033 .0062
(0.53) (0.54) (0.79)
Congtant 2.1383** -0.9764 1.1619
(3.68) (1.53) (1.42)
F-test 1.82 5.82 7.34
R-sq 0.04 0.28 0.01
Rho 0.91 0.64 0.89
N 21 21 21
Seenotesin Table 4.
Pand D. Manufacturing-based Industries
Price TFP Globdization
(Price + TFP)
Unskilled Labor Share (%) -5.6620* * 1.3441** -4.3179*
(2.29) (2.17) (1.77)
Skilled Labor Share (%) -0.0397 -0.0101 -0.0498**
(1.56) (1.58) (1.98)
Intermediate Input Share (%) -.0350** .0067** -.0283**
(2.83) (2.18) (2.32)
Constant 9.4284** -0.8613** 8.5671**
(7.46) (2.73) (6.88)
F-test 4.61 6.50 3.32
R-sg 0.17 0.15 0.09
Rho 0.38 0.52 0.44
N 77 77 77

Seenotesin Table 4.



Figure 1. Effects of Openness on Relative Wages. Two Traded Goods
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Figure 2. Effects of Openness on Relative Wages: Many Traded Goods
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Prices

Figure 3

Estimated Prices of Top Non-Manufacturing Exportables, 1989-1996
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Prices of Top Manufacturing Exportables, 1989-1996
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Table6
Estimated Totad Factor Product Productivity of Manufacturing Industries

25

Edimated THP

89 90 91 92 93 94 95
Year

& Outer garments

O Jaxys

A Undergaments
Transgors

<~ Electricd apparatus
Sound eguipment

@ Wires

- Microcircuits

¥ Motor parts

& Trangmitters

+- Furniture

Source of basic data: Annua Survey of Egtablishments, various years, author’ s calculations




Employees

40
30

(2]

=]

c

(]

5 20

o

e

'_
10
0

Figure 7

Number of Employeesin Top Non-Manufacturing Exportables, 1989-1995
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Figure 8

No. of Employees in Top Manufacturing Exportables, 1989-1995
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Figure9
Wage Incomes of Households with Low Education, 1991 and 1994, By Industry

80

60

1991
1994

SN
o

Wage Incomes
Thousands

N
o

0
Agri Mnfg Constr Transp Services
Mining Utilities ~ Wholesale Finance
Industry

Source of basic data: Family, Income and Expenditure Survey, 1991-1994.

Figure 10

Wage Incomes of Households with High Education, 1991 and 1994,By Industry
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Note: May werequest thelayout artist to make the necessary changesto the equations, asindicated in the
first edited draft? Thiseditor tried todo soin the Word file, but to no avail.

Appendix

Similar to the Stolper-Samuelson theorem, the Leamer (1996) framework is based on
a set of zero profit conditions p = A'W where p is a vector of product prices, w is the vector
of factor costs and A is the matrix of input intendties inputs per unit of output.
Differentiating one of these zero-profit conditions produces the changes in product prices for
sector i:

[]
dpi =@ (A dw +dA W)
" o s . o . (A
P =dp; /P =@ IA W 7 Podw /1w + dA W /P = QG W+ g G kA K
k k k

Theinput intengity, defined as Aik = Vik / Qk, can be differentiated as:
Ak =Vie-Q
Subdtituting this into the standard measurement of the growth of tota factor productivity, we
obtain:

. N o R o N
TFR =Q - a diwvik =-aA A kA«
K K

Inwhich case, using (A.1), the change in product prices can be linked with factor cost
changes and technology changes into the following:

R o] R N R ~
Pi =aA AWk - TFR =qw - TFR (A.2)
K

This then is the fundamentd condition that serves as bads for decomposing the
impact of globdization and technology on factor prices. To do this the equation can be
Separated into parts: one part can be due to technology (t) and the other that is due to other
factors (g), where g sands for globdization as well as encompassing demand shifts. Hence,

B, &)+ P, @) =qWt) +qg W@ - TFP

where
gt ) = g wil) - TFR
i) =g wig)
pr=prt) *erg)

In these equations, there are many vaues of the g-effect on wages that can be
consgent with this set of equations, given the data on TFP growth and product price
changes. The problem is that to disentangle the globdization effects from the technologica



effects on product prices, a world wide demand and supply modd that dlows for different
eladticities in each sector will be needed. Since this will mean very large costs, Leamer
suggests a more convenient dternative which assumes dl sectors have the same “rate of
technological pass-through” to product prices, i.e.,

of (t)=-ITFAF’i

where |, the pass-through rate, conceptudly depends on the demand and supply. If world
wide supply is completely fixed as is the case with fixed input technologies, the pass-through
rate is determined on the demand side. A vaue of | =1 means that that the technologica
improvements are exactly captured by the product price reductions, which is the appropriate
response for a smal sector Cobb-Douglas utility with fixed expenditure shares. Moreover,
with | =1, if supply is infinitdly dadic, potentid increases in supply due to technologica
improvements result in exactly offsetting reductions in product prices. In which case, further
increases in supply are impeded by lower prices.

Given dterndive vaues for |, the expected changes in factor prices that are
associated with technological change can be written as.

SITEP =g Wid) - TEP (A3)
or equivaently,
TFAPi d-1)=qg;Wt)

After dlowing for the effects of technologica change in product prices, the resdud
of the product price variability isthe globdization effect:

ﬁi (9>=r3i 'ﬁi(t):f’i +|T|fpi

To determine the impact of this globdization on wages, the product price changes ae
regressed with the factor input shares, asin the following:

o +|T|£|Di =q; Wg) (A.4)



