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Introduction
 

CU,. rN'r thinking favors an outward-oriented strategy for 

development, and it has generated stronger preferences for trade 

liberalization aiong governments in developing countries. "'he 

literattire, however, oflers little by way of strong empirical support for 

the olivelitinal wisd(m. [his has prompted interest in new areas 

such as the "miw theory" of international trade, which incorporates 
oidustrial orgaini/,ition issues in the analysis of trade policy. The 

inclusion ot industrial orgaiiation concerns has conseqJueIntly shified 
thC ti(c us ot thC analysis to industries and firms. 

l'his study' analyzes the ci]'cts o[the recent experience with trade 

policy refi ri on the structure, performance, and competitiveness of 

the appliance indust ry.'he discussion of trade policy reform involves 

ialy tariff retOrm and partial import liberalization. The study also 

cxminnes heli ks between changes in the industry structure with 

chmges in the perO rmancce and competitiveness of the industry.The 
performance and C01upeti ivenCss of' the industry are expected to 

inprove tinder trade rcform because of the increased competitive 
pressire from imports. 

ShC level tdcompetition often refers to the structure of an 
industry A low level of competition is often associated with both 
poor perfrm1ucc and inefficiency (Scherer 19810). Firms are thought 

to perform best when competition is vigorotIs, otherwise they will 

havC no conIpelling reason to improve efficiency. Performance may 
be loosely dchned as what an industry or firm is able to achieve or 

accomplish in its operations. The study measures performance in 

te rms of export earnings, efficiency, and productivity. 
Competitiveness refers to the ability of firms and industries to 
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compete in the domestic market with importers and in external 
markets with other exporters (Tecson 1992). 

The appliance industry is divided into four subsectors: audio­
video appliances, cooking and heating appliances, refrigerators and air 
conditioners, and miscellaneous appliances. The parts industry for 
radios and TV sets is also included to represent the entire parts and 
components industry for appliances.' The conclusions of the study are 
based primarily on the analysis of data from the National Statistics 
Office (NSO) Census of Manufacturing Establishments for 1983 and 
1988.
 

The hypothesis to be tested in the study may be stated in the 
following manner: The increased import competition due to trade 
liberalization had a positive effiect on performance (in terms of 
efficiency) and competitiveness in the industry. The entry (or simply 
the threat of entry) of imported products may have induced domestic 
firms to adopt more competitive behavior. 

1. Throughout the text, the radio and TV parts industry will also be referred to as 
the elearonicparts industry.The audio-video appliances subsector will also be referred 
to as the consumer electronics industry. 
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The Appliance Industry 

GENERAL PROFILE 

THIS study focuses on major appliances, which may be broadly 

classified into four subsectors similar to industry association groupings: 

* 	 Audio-video appliances which consist of products such as TV sets, 

stereos, radios, cassette recorders,VCRs, and the like; 

* 	 Cookin, and /Jeatin appliances which include ovens, stoves, and 

ranges, both gas and electric; 
• 	 Refrieratorsand air conditiom'rs which also include freezers (and, in 

NSO data, cooking ranges); and 
* 	 A'iscellaneous applianceswhich include products such as electric fans, 

vacuum cleaners, washing machines, and dryers. 

There are four trade associations - organized around product 

lines - which help promote information exchange and make 

representations with the government (Tan 1987). These are the 

Consumer Electronics Products Mantufacturers' Association 

(CEPMA); the Association of Home Appliance Manufacturers 

(AHAM), composed of refrigerator and air conditioner 

manufacturers; the Cooking and Heating Appliances Manufacturers' 

Association of the Philippines (CHAMP); and the Philippine Electric 

Manufacturers' Association. Some of them, like the AHAM, engage 

in lobbying and also monitor smuggling. 

The local appliance industry is comprised of around 30 firms, 

most of which carry foreign brands as licensees or as joint ventures 

with foreign manufacturers.The majority primarily assemble products 
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from coiiiptely-knocked-doiI ((KI)) and semi-knocked-down 
(SKI)) parts from tile US,japan ,'l"lwan, and lOng Kong. Ili11 (198 1)
describes the domestic Market is s iall, because of a predon inantly 
poor popu lationi , and highly fragmented because oftthe proliiferation
of models. Industry sources also say that local firms are about IC)years
behind global market leaders in techn1ology.
 

Te'ichnical arraigements 
 with 6rcign firns (e.g.,lapanese and 
Korean) are oftel sCn ,s nicHCC.sity in tile industry; new entrans are 
cMsidcrcd at a dis:idvantA"ge Without some 6orm of'a tochnical tiC-up
with Itbreign HuIMterpIrts. In sio Iitarrngerneuts, the foreign partner 
or mother coiuipay is t the aiIn source of technical irit1rnation, 
and research and tcvelopCet (R&I )) projccts involve nustly the 
adaptitioll otproduct designs and the addiion Ccatures to uit local 
conditiols and tllstc .
 

Parts aid CMIIpMIiis pridto thi, 
 is cmsidcred unprolitable duc 
to the sm1ll volume cIiOrdCrs," Amd the supplier industries are 
conseq(uently tunderdcvel(pcd. All inhdustry soutirce says local suppliers 
are unmblc to cLIlpcc in elctronic p.arts btit appear to be competitive 
iII plastic aid ncrl parts, sulch as ,.nclosures for tdio products.
Aimong the pr(,hlers cited were thc pr uality, high cost, andt 
erratic delivery of hocally-IIadc parts. AltMugh soie large firils 
produce a portion of their own needs (st( l1 as plastic And metal parts
aid primed circuit boards), most firms prA'fr to import parts due to 
lower costs, better (Iu Ility, or beca use the needed parts are not available 
locally. As a resut, the industry is highly import-dependem.
 

I)espi te these problem s, there are still opportunities fbr the parts

Industry, particularly 
 in export markets. The Board of Inivestments
 
(I( l), for example, is working to 
 promote plastic and metal parts
made with dies ard Mols because of an apparent co nparativc
adv;atagc. WorlM de maid for illital products is expected to rise 
because of weakened casting aid forging industries iII the US and 
Japan Ihc highly-skilled local netalworking industry ha.s a good 
chance of becoming a major exporter. 
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Market Orientation 

The appliance industry may be described as inwardly-oriented 
since products are aimed mostly at the domestic market. Although 
most local subsidiaries and joint ventures with treign firms are 
exporting, it is often done as part of"a complementing scheme with 
other ASEAN-based subsidiaries. Filipino-owned firms tend to focus 
on tile domestic market, although some have announced plans to 
export. 'lhis inward urie iatin may be a result Of substantial 
protection since the I960Is, which reduced the attractiveness of the 
export market bv making the domestic market more profitable. 

S;et)V phital Llxiol 

I )ata fr(im the 1183 and 1988 (CISuS of[stablishnIents show that 
the i)IAJ1Iy Ot ,jpp'liancC manut icturers are based in NCR, with 890 
percent ,, the cSit:dlishmient in both cetsus years locited in the 
rcgi,)n. I'or tit' cIcLtronM p,.,rts iltistr , the figure is round 90 
percent. Scvcral possilcircasons be ieter infrasti uLture;heayied: 
proximity to airports and shipping port t'acilitics; and the 
CoIIenCCLi'tion ()I the c:)tntrys skilled labor in the National Capital 
lRegi m (N(R). Mal ili is a natural choice for no)st firms since access 
to mniterial inputs is an in'tmant factor i, choosing a location. 

SI;NIFCANCE IW) I1 IIE F(:()NOMY 

Contriultion to the Eonomy 

(:ensus data also show that the share of the appliance industry in 
total value added for the manufacturing sector declined from 0.26 
percent in 1972 to 1.16 percent in 1988. It has also been modest ­
less than 1 percent throughout that period - possibly because the 
industry is engaged inore in assenmlling than in maimufact u ring 
operations. In addition, the large number and diversity of parts and 
components will tend to make substantial vertical integration not 
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feasible, and manufacturers will tend to prefer importing or buying 
locally over in-house production. Data for the radio-TV parts industry 
are incomplete but they show much larger shares for the industry and 
noticeable growth (from 0.07 percent in 1978 to 0.38 percent in 
1988). The larger shares may be attributed to the inclusion of the 
semiconductor industry which is also a major exporter. 

Litka ,es uqtl other Sectors 

The appliance industry has a number of ancillary or supplier 
industries. The 1983 Input-Output tables from the NSO show 
substantial backward linkages with three other industries: primary iron 
and steel, electronics, and fabricated metal products. The 1988 tables 
have a more disaggregatcd but similarly defined list ofancillary sectors. 
The industry is also forwardly linked with the appliance retailing 
industry. 

Both supplier and retailer industries have a substantial impact on 
competitiveness. Supplier industries, for example, are crucial since 
most manufacturers require a reliable network of parts suppliers. 
Retailers are important since manufacturers often rely on appliance 
dealers to sell their products. Arrangements with dealers may also 
serve as a barrier to entry: New entrants may find themselves facing 
established firms with close long-standing relations with appliance 
dealers. 

INDUSTRY PERFORMANCE AND PRESENr SITUATION 

Growth 

To obtain a general indication of the industry's performance in 
recent years, we examine several indicators of growth: output, census 
value added, employment, and the number of establishments. Data 
were collected across five census yea-s, from 1972 to 1988, for both 
the appliance industry and the radio-TV parts industry (Figure 1). For 
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Figure 1 
Growth of the Industry: 1972-1988 

Appliance Industry 

Inmillion pesos Thousand Employees 

800 

600 
2 

15400 

10
 
200 

01
 
1972 1975 1978 1983 1988
 

Radio-TV Parts Industry 

Inmillion pesos2000 Thousand Employees 3 

30 

1500 25 

20 

1000 15 

10 

500 
5 

0 0 

1978 1983 1988 

-A--Output ---- Value Added -E--Employment 

Employment isinthousands. Output and value added are Inmillion pesos.
 
Data for 1972 and 1975 on the radio-TV parts industry are not available.
 

Source: Census of Manufacturing Establishments, National Statistics Office. 
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comp;irability, figures for OtlItpit and cenISulS Value addcdI have bcen 
expressed in constant 1)72 prices. 

1:r the appliantc industry, there was in increase in output and 
empl(ment between 1972 and 1978 (Figure I). (cinss value .lded 
clilbei steadily frOm 1972 to 1978 and tell aftcrwards.Ihc numller 
of establidmhn ltes tell from 71 in 11)72 i,; 51 in 1983,nd rose agml to 
64 in 1988.l'h us, the app~liAHic industry ;apears to be growing in 

' added and theterm:; of outut Amd Cmpl)vmnemt, althotIgh valuc 

niumber A plan ts seem to be goilng dovn
 

)ata f'or the radio and 'l'V parts industry are availble only fi'oml 
1978 to 1988, but the figures show steady inreases in output, valuc 
added, ami employment. ',' number of establishment, steadily 
increased f;,' 24 in I978 to 2 in 11)83, and to 51 11 11)88 .'hc 
figures tend to confirm tile m1:,'ustry observation that there has been 
noticeable growth in the parts industry. 

A ri:odest growth and ?,smaller numL - of plants iII the appliL e 
industr, is thus observed;similarly, the available data fb r the ratdill and 
TV par:s industry indicate steady growth. 

Industry Structure 

Listings of the country's top 1,000 companies from 198 1 to 19)1 
show that the five large,;t appliance firms in terms of' gross reventes 
are: Precision Electronics (now called Matsushita E:lectric I I lippimieS 
c, MEPCO); Philippine Appliance Corp. (Plhilacor); (:11tepci 
Industries; General Electric PhilippinCs, and; U ili I ILdtustrics. :'he 
largest ftoii)r firms combined account for 70 to S'O poo it tta gross 
revenues for the listed appliance firmits. This scents tmolpport 
Patali hug's (1983) observation that the imdilstry is highly 
cmicentrated. In addition, te large firms arc often the market leaders 
in specific product lines. In audio-video applia uces, f[1r example, the 
leading firms ;,re Solid Corp. (whichimakes Soiy prJ'tl ti;), MITI( ) 
(,vhich makes National PanasonHic produtcts), and Sha1irp l'lilippines. 
Philacor is a leader ill refrigerators ani fireeczers. 

The indus-y thus seems to have ;i handimul oflarge domiiiant irins. 
Protection may help explain con1centration within the inmidustry ­
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although it may also be due to the observed smallness of the domestic 
market. Other things being equal, a small market is more likely to be 
concentrated than a large one which can acconiniiodate more 
cIomlpeting firms. 

Soriano (1991) cites tive structural entry barriers in the iniistry: 

economies of scale; access to distribution :hanncls; prodlict 
dif1erentiation; capital requirements and tecnlllogy acquisition. 
These barriers pose probleims to prospective entrants. I lowvc'r, in the 
washing machine iidustry, lie observes tw) waves of, emralnits if) the 
washing machine market: the assenbler-u anu fctorers which camne 
in 1987-.1988, and the imiporters whih caMC inM IP).9- 9)l.'l'hCse 
entrants were able to Lin uuw'cnt the Heed. ,r n,Cacn liCs,which 
are important in nearly cvry part ofth,: busimnc, rioi mtnn'anuicturing 
to research arid deVlopmcnt. '[ll tirst wive of entrants (the 
assebher-nnann[>ct urers) did this by going n'to assembly operations 
and into joint veitnres with foreigni original equipment 
manunticturers (OL Ms). h'lie second \wave (the importers) simply 
imported completely built-up nut\ (( I1Es). 

It also appears that entry secrns difficult for rank I,{:,inw'rs in the 
domestic imiarket but not to r statblished applia nice firms seeking new 
ma'kets. IFor example, access to distribution channels mid product 
differentiation would not be serious problems for established firms, 
which may enjoy iot only strong ties with distributors, but also 
consumer loyalty. 

(;OVEI.NMENT POLICIES 

This section reviews trade policies pertaining to the industry, 
beginning with cf-Forts to promote it through protection and the 
subsequent development programs.This isfollowed by a discussioni of 
the tariff reductions and the removal of import restrictions under the 
Trade Liberalization Program ('1111). The policy changes described 
below become the basis for the next section which analyzes their 
effects. 
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Import Substitution and Protection 

The appliance industry received substantial tariffprotection in the 
1960s when trade policy in general tended to promote import 
substitution. Tariffs were as high as 100 percent on some items. 
Additional protection came from import restrictions imposed 
originally due to balance-of-payments problems.A severe balance of 
payments crisis in 1970 prompted controls on both foreign exchange 
and imports. Central Bank Circular No. 289 banned imports of all 
non-essential consumer items, including appliances, without 
government approval. The restrictions were retained after the BOP 
problem subsided and were later used to support an export program 
for the industry. 

In the 1970s, the government, utnder pressure from parts and 
components makers, sought to encourage the local manufacture of 
parts and components by imposing a lower sales tax on firms that met 
prescribed local content specifications. That policy later became the 
Electronics Local Content Program (ELCP) in 1975, which gave 
participants tax incentives based on local content and access to imports 
of parts and components.The regulation of imports was passed on to 
the BOI.The ELCP was intended to increase the use of local inputs 
and parts and improve export capabilities. Rapid obsolescence in 
electronics, however, made investment in production equipment 
unattractive, and exports consequently remained low (Tan 1987).The 
program was expanded later to include other appliances and was 
replaced in 1983 by the Progressive Export Program for Consumer 
Electronics (PEPCEP). PEPCEP gave participants sole permission to 
impnrt parts and completely built-up units (CBUs). In return, it 
required them to export in order to earn dollars for their import 
needs. Soriano (1991) argues that the development program may have 
served as an entry barrier, since prospective participants were given 
valtue added and foreign exchange earnings targets as the basis for 
incentives. Based mainly on the import restrictions and foreign 
exchange controls, the program was effectively stopped with the 
subsequent reforms in trade policy. 
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Trade Policy Reforms 

The ensuing trade policy reforms involved tariff reductions and 
import liberalization and were implemented in separate stages. The 
first stage began with the 1981 Tariff Reform Program (TRP) which 
brought down the high tariffs on appliances and was viewed as a 
modest step toward full-scale reform.'Fan (1987) observes that before 
1981, tariff rates were 100 percent for air conditioners, refrigerators, 
freezers, and TV sets; 70 percent for non-electric stoves and electric 
fans; 50 percent for electric stoves; and 10 percent for washing 
machines. By 1984, the rates w(.re a uniform 50 percent, except for 
some low-tariff items whose rates went unchanged. 

For material inputs, parts and components, the rates were more 
dispersed. There were six rates in 1980: 100, 70, 50, 30, 20, and 10 
percent. By 1984, there were only four rates: those at 60 were reduced 
to 30 percent; those at 50, 30, and 20 percent were not changed; and 
those at 10 percent were increased to 20.The rates were based on the 
amount of local production; inputs with substantial local production 
were given higher tariffs. Thus, tariffs on cabinets and chassis for 
refrigerators and TV sets were as high as 100 percent in 1980, while 
tariffs on capacitors were as low as 10 percent. 

The changes in the protective structure also involved the removal 
of discriminatory taxes on imports and the adoption of the value 
added tax (VAT) system in 1988. The 1983 tax code imposes an 
advance sales tax along with an additional 25 percent markup on 
imported appliances, thereby raising the effective price of imports. 
These taxes were replaced by the value added tax in 1988. 

Executive Order No. 470, issued in 1991, mandates a more 
gradual reduction of tariffs than the earlier EO 413 which was 
withdrawn due to pressure from local firms. It annually reduces tariffs 
by 5 percent from 1991 to 1995. Average tariff are expected to fall to 
27 percent for finished goods and 19 percent for parts and 
components by 1995 (Tables 1 and 2), completing the tariff changes 
under the trade reform program. 

Table 1 shows a general reduction in average nominal tariff; on 
output.Average tariffs on finished goods for the industry went down 
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Table 1 
Average Tariffs on Finished Goods: 1975-1995 
(Inpercent) 

1978 1981 1983 1988 1991 1993 1995 

Appliance Industry 
Subsectors 

Audio-video 
appliances 

Cooking, heating 
appliances 

Refs and aircons 
Miscellaneous 

appliances 

71 

89 

39 

100 
68 

58 

80 

55 

63 
40 

47 

55 

50 

53 
35 

44 

48 

50 

43 
36 

45 

48 

50 

43 
39 

36 

38 

40 

33 
31 

27 

29 

30 

27 
24 

Parts Industry 
Radio and TV parts 59 47 35 32 29 19 18 

Table 2 
Average Tariffs on Material Inputs: 1975-1995 
(inpercent) 

1978 1981 1983 1988 1991 1993 1995
 

Appliance Industry 50 42 33 32 30 20 19 
Subsectors 

Audio-video 59 47 35 32 29 19 18 
appliances 

Cooking, heating 50 52 47 47 47 33 27 
appliances 

Refs and aircons 38 28 21 28 36 19 19 
Miscellaneous 37 43 39 40 28 24 21 

appliances
 

Parts Industry 

Radio and TV parts 35 52 26 25 21 16 16 

Source of basic data- Tariff and Customs Code of the Philippines, Tariff Commission. 
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from 71 percent in 1978 to 45 percent in 1991.The averages for the 
subsectors likewise went down substantially between 1978 and 1991. 
The only exception is cooking-heating appliances, where the average 
increased from 39 to 50 percent; this may have been due to the 
reduction in the numiber oftariffrates under EO 470. Nominal tariffs 
also went down between 1983 and 1988; the average tariffon output 
went down from 47 to 44 percent in the appliance industry and from 
35 to 32 percent in the electronic parts industry. 

Similar changes are seen in tariffis on inputs (Table 2).The average 
tariff on inputs for the appliance industry went down from 50 percent 
in 1978 to 30 percent in 1991.Average tariff on inputs for most of 
the subsectors also went down between 1978 and 1991, with audio­
video appliances showing the largest reduction from 59 to 29 percent. 

Table 3 
Central Bank Circulars Removing Restrictions on Appliances 

Circt:lar No. Dato Items Liberalized No. of Items 

1279 March 19, 1991 Record players video cassette players 
and tape recorders 

Parts and components or record players 
VCRs, and tape recorders 

5 

9 

1337 April 27, 1992 TV sets 
Radios 
Parts and components for radios and TV sets 

4 
9 

76 

1347 July 27, 1992 Material inputs, parts and components for 
consumer electronics products 9 

1356 Sept 25, 1992 Sewing machines 
Air conditioners 
Electric fans 
Washing machines 
Refrigerators and freezers 

1 
1 
2 
3 
6 

Total 125 

Scurce: Centra] Bank of the Philippines. 



14 4 Dennis D. Lapid 
. . . . . . . ,, . . .° o. . . . .. ....., , , ° , , . .o . °. . ,. , , °. . . . . . . . . . . . . . . . . . . . 

Import liberalization comprised the second part of the trade 
reform program. Restrictions on consumer durables, both final goods 
and inputs, were removed in 1991-1992 with several Central Bank 
Circulars (Table 3). 

The attempts to remove quantitative restrictions over the years 
appear to be erratic. For example, some appliances were liberalized 
under Circular No. 850 in 1982 but were again restricted in the same 
year. The government later placed additional restrictions on 
refrigerators, air conditioners, freezers, and TV sets. A small number 
of not-electric cooking and heating appliances were also liberalized 
in 1986 under Circular No. 1105. 

The majority of the restrictions, however, were removed in 1991 
and 1992. Consumer electronics were the first to be liberalized 
through Circular No. 1279 in 1991 ,with five items for finished goods 
and nine items for parts and components. TV sets and radios followed 
a year later, along with the majority of the parts and components for 
consumer electronics that were restricted under PEPCEP The rest of 
the PEPCEP parts and components were liberalized a few months 
later. The remaining items (13 for finished goods and six for parts) 
were the last to be liberalized in September 1992 with Circular No. 
1356. A total of 31 items were liberalized for finished goods and 94 
items for parts and components.According to the BOI, all restrictions 
on consumer durable imports have all been removed at present. The 
development program for consumer durables was effectively stopped 
with the liberalization of imports and the earlier removal of the 
controls on foreign exchange transactions. A BOI source says that 
there are no programs currently in place for the industry. The only 
BOI incentives currently available to appliance firms are those 
provided to exporters. 
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Studies on the Appliance Industry 

SEVERAL studies have been written on the local appliance industry 
concerning various issues such as trade reform and competitiveness, 
market structure, and inter-firm linkages. 

THE EFFECTS OF TRADE REFORM 

Perhaps the closest to the present study in terms of framework is 
Tan (1987), which looks at the effects of the 1981 Tariff Reform 
Program by measuring protection and competitiveness using EPRs 
and DRCs from a survey of 12 appliance firms.The industry's initial 
experience with trade reform through tariff reductions shows mixed 
results.There were modest gains in allocative efficiency, but firms had 
varying responses to the lowering of protection and there was no clear 
pattern of adjustment. EPRs went down and their range narrowed, 
and although DRCs went down, firms seemed to remain inefficient. 
It ispossible that the mixed results were partly caused by the smallness 
of the sample. They may also be due to the prevailing import 
restrictions on appliances at the time.The study ends by urging further 
tariff reform in addition to import liberalization and measures to 
encourage more research and development. 

MARKET STRUCTURE 

Patalinghug (1983) looks at industry structure and finds substantial 
concentration. Recent studies from the Asian Institute of 



16 .4 Dennis D. Lapid 
. . . . . . . ° ° . , , ° ° . . . . . . . . °. . . , , . . . . . . . ° . . . . . . . . . . . . . . . . . . . . . . . . 

Management (for example, Soriano 1991 and Chan 1991) also point 
out the existence of barriers to entry in the industry.The studies serve 
more as guides to strategic planning for business enterprises but 
provide very useful insights into industry conditions. 

OTHER STUDIES ON THE INDUSTRY 

Hill (1981) analyzes subcontracting arrangements and local 
content policies (policies promoting the use of locally-produced parts 
and raw materials) for appliances and motorcycles.The importance of 
the parts industry is obvious; given the large number of parts and 
components needed to produce appliances, makers will normally 
decide against in-house production and instead require a re!iable 
network of suppliers. In fact, as Hill observes, the development 
program for appliances was originally an attempt to develop the local 
parts and components industry. He con-cludes that while government 
policy helped increase local content in the 1970s, linkages between 
firms remain weak. Some fundamental change in both supplier and 
manufacturing industries must take place before local production can 
develop. 

In general, the studies cited above on the appliance industry seem 
to point out two things: (1) The degree of competition in the 
domestic market is low; and (2) The industry appears to have 
remained inefficient or uncompetitive for some time. Except forTan 
(1987), however, these studies do not focus on the links between trade 
policy, performance, and competitiveness. 
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The Effects of Trade Reform 
on Structure, Performance 

and Competitiveness 

SOME CONCEPTUAL DISTINCTIONS 

STRUCTURE generally refers to the degree of competition in an 
industry. A low level of competition is often associated with poor 
performance and inefficiency (Scherer 1980). In the absence of 
effective competition, firms have no compelling reason to improve 
efficiency. Conversely, they perform best when competition is 
vigorous. 

PeJbrnance is often measured in terms of productive efficiency 
which is composed of two types: Static efficiency and dynamic 
efficiency (Havrylyshyn 1990). Static efficiency denotes the level of 
efficiency at a given point in time. It is also composed of two types: 
Allocative and technical efficiency. Dynamic efficiency is related to 
efficiency over time. Changes in dynamic efficiency, which are more 
difficult to measure, are associated with technological progress, since 
improvements from innovation span more than a single period of 
time.
 

The concept ofallocative and technical efficiency may be applied 
both to the economy and the firm. For example, efficiency 
improvements in the economy under trade reform may be described 
in the following manner. Protection (in the form of tarifl and taxes, 

2. The author is grateful to Dr.John H. Power for some of the ideas presented here. 
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for example) distorts the relative prices of goods and the allocation of 
resources. The prevailing market prices will thus deviate from free 
trade or shadow prices. 

Consider a production possibility frontier (PPF) denoting 
combinations of two goods X and Y when resources are both fully 
employed and efficiently allocated (Figure 2). We use the two-good 
case since the results are also applicable to cases with any number of 
goods. Points on the PPF imply both technical and allocative 
efficiency. The PPF is determined by the state of "best practice" 
technology and the point marked C represents a deviation from best­
practice technology. 

Protection is intended to develop industries by modifying relative 
price lines and drawing resources towards the comparative advantage 
industries and helping them expand production. In Figure 2, this is 
shown by the difference in the shadow and market price lines. The 
relative price line PP' represents market prices with protection while 
BB' represents shadow or free trade prices. Point D denotes the 
optimal combination of goods with protection in place. However, it 
may also be argued that the wedge created by protection between 
shadow and market prices itself leads to deviations from best practice. 

Trade reform may help remove some of the distortions and 
possibly shift the prevailing price line towards BB', making point E 
the optimal production choice. A movement by' the economy from 
point C to E represents two types of gains in static efficiency: (1) an 
improvement in technical efficiency and managerial or x- efficiency; 
and (2) an improvement in allocative efficiency. Gains in dynamic 
efficiency, referred to as technical progress, are represented by a shift 
in the PPF away from the origin. It must be noted, however, that 
these gains may not occur if policies other than trade are the source of 
distortions. 

A similar analysis may be used for the individual firm. Figure 3 
describes static and dynamic efficiency gains based on the production and 
cost relations of the firm. (The diagram is taken from Kirkpatrick and 
Maharaj 1992.) The isoquant PP represents an industry's efficient "best 
practice" production frontier, determined by the current state of 
technology. Productivity improvements may be due to changes in static 
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efficiency or to changes in dynamic technical progress. Gains in static 
efficiency are represented by a movement from apoint above the frontier, 
such as point A, to a point on the frontier, such as point C. 

A firm at point A is inefficient since it is producing at a higher cost 
than an efficient firm at point C. The firm's inefficiency has two 
components: 

1) The cost of technical inefficiency (C3-C,) due to low factor 
productivity compared to a firm at B which uses the same capital­
labor ratio; and 

2) The cost ofallocative efficiency (C2-C) due to an incorrect choice 
of technique at existing factor prices. 

To summarize, allocative efficiency in the industry generally 
pertains to the optimal combination of inputs used at given relative 
factor prices. For the individual firm (or plant), allocative efficiency 
refers to the optimal choice of technique at existing relative factor 
prices. Technical efficiency, on the other hand, refers to the optimal 
use of inputs, or producing the maximum amount of output possible 
with available inputs and existing technology. This study makes 
comparisons before and after trade reform - although available data 
pernits analysis only up to the transition period for the reforms.Thus 
it focuses on changes in static efficiency as embodied by allocative and 
technical efficiency. 

Competitieness may be described as the ability of firms and 
industries to compete in the domestic market with importers and in 
external markets with other exporters (Tecson 1992). 

TRADE POLICY REFORM, MARKET STRUCTURE, 

PERFORMANCE, AND COMPETITIVENESS 

The poor performance of countries that espoused import­
substituting policies has led to the thinking that these policies impose 
inefficiency costs on the economy because of substantial protection 
and regulation. Bhagwati and Srinivasan (1975), for example, attribute 
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resource misallocation and capacity underutilization in Indian 

manufacturing to import substitution. Substantial protection often led 
to growth in high-cost industries and to specialization that did not 
reflect comparative advantage (Rodrik, undated). Trad liberalization 
is expected to correct the distortions created by import substitution, 
and the advantages of an outward-oriented economy are widely 
discussed (e.g., Krueger 1980). For example, there is a reduction in 
the static inefficiency caused by resource misallocation and waste. 
Increased openness is also thought to enhance learning, technological 
change, and economic growth. 

However, as Rodrik (1988) observes, doubts still prevail because 
of the apparently weak empirical evidence.The standard theory, used 
in earlier literature, assumes perflect competition in domestic markets. 
Studies assuming competitive markets often have neither strong nor 
conclusive results and fail to establish clear links between trade reform 
and improvemerts in performance (Harrison 1990). This has 
prompted interest in other areas, such as issues related to competition. 
The literature on the "new theory" of international trade (e.g., 
Helpman and Krugman 1985) combines industrial organization 
concepts with trade theory. In effect, it represents an attempt to 

provide better explanations of the pattern of trade and more 
conclusive results than those of earlier work which assume markets to 
be perfectly conipetitive systems (De Melo and Urata 1986). The 
approach is partly supported by the increasing evidence, particularly 
in developing countries, of imperfectly competitive markets marked 
by high seller concentration (Lee 1992).' However, the new theory 
offers many scenarios on trade reform but no clear directions for 
either theory or policy. Instead it simply stresses the indetrmillacy of 
the outcome under imperfect competition, since the results depend 
on the behavior of firms (Kirkpatrick and Maharaj 1992). Recent 
work focuses on the effects of trade reform both across and within 
industries (e.g.,Thomas and Nash 1991; Harrison 1990). 

3. In the Philippines, evidence on extensive market concentration has been put 

fonvard by Lindsey (1977), De Dios (1986), and Abenoja and Lapid (1991). SGV 

(1992) presents an extensive analysis of existing barriers to entry. 
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This study is premised on two ideas from the new theory. First, 
trade policy reform affects the competitive environment in a given 
mark:-.t. Trade policy has a significant impact on the level of 
competition in the domestic market, particularly in developing 
countries where markets tend to be small (Harrison 1990). Second, 
market structure aftfcts the beha 'ior of individual firms, which in 
turn affects their response, in terms ofperfonmance, to policy changes. 
The level of domestic competition is therefore expected to at least 
partly affect the outcome of trade policy reform. 

Under trade protection, there are two important sources of 
welfare loss within the industry (Tybotit, De Melo, and Corbo 1991). 
First, in markets with free entry, the rents created by protection may 
attract small inefficient producers, thereby increasing average 
production costs within the industry.Second, in markets with barriers 
to entry, protected domestic firms will be able to exercise market 
power and extract monopoly rents. Market power may be defined as 
the ability to charge a price above marginal cost (Martin 1988). 
Without vigorous competition, firms will have little reason to move 
towards the "best effort" production frontier. Consequently, they may 
be unable to reach the maximum potential output from a given input 
combination (that is, attain technical or x-efficiency) or operate at 
minimum efficient scale (attain scale efficiency). 

Trade reform affects the level of competition chiefly by increasing 
the competitive pressure from imports. With free entry and exit, 
liberalization leads to a rationalization of the domestic industry. 
Rodrik (1988 ) argues t:mat increased competition forces out 
inefficient producers, thereby increasing both allocative and technical 
efficiency within the industry. 

When barriers to entry are present, or when oligopolistic behavior 
is observed, extSosure to international competition will tend to erode 
the shares of domestic firms and reduce market tpower. Domestic firms 
previously enjoying protection are induced to use resources more 
efficiently, use new technology, and cut down on costs (Nishimizu 
and Robinson 1984). This is often referred to as the import 
discipline hypothesis: competition (or simply the threat of 
competition) from imports induces domestic firms to adopt more 
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competitive behavior (De Melo and Urata 1986).The scenario holds 
even if trade liberalization reduces the number of domestic producers, 
since the outcome relies on increased competitive pressure coming 
from imports. 

The study attempts to test the import discipline hypothesis on the 
effects of trade policy reform and examines the links between the 
level of competition and the adjustment process. Chinges in the level 
of competition and the degree of market power in the industry are 
measured and analyzed together with those observed for allocative 
efficiency, technical efficiency, and competitiveness. 

INFLUENCE OF OTHER FACTORS ON EFFICIENCY 

Although the study focuses on the effects of trade policy, the 
:n1fluence of other factors on performance and competitiveness are 
equally important. For example, there may be non-price factors 
involved which are not directly related to trade liberalization. These 
factors would include plant- or firm-specific attributes related to 
efficiency. Pack (1988), for example, suggests that measures of 
allocative and technical efficiercy can be related to characteristics such 
as entrepreneurial experience and technical knowledge. Page (1984) 
observes that firm size is thought to be systematically related to 
efficiency. For example, a large firm facing minimal competition may 
be more inefficient than a smaller one, other things being equal. Other 
non-price factors include: access to production technology; changes 
in capacity utilization; the ability to meet quality standards; and other 
production-related considerations. Furthermore, the present study 
also does not consider the dynamic effects ofthe policy changes, focusing 
instead on the static changes involved. Bhagwati and Srinivasan (1975) 
have noted that it is impossible to capture all the effects of policy 
changes using purely static measures. 

Macroeconomic stability and the business cycle may also affect 
performance in a given year. For example, Tybout, De Melo and 
Corbo (1991) analyze trade liberalization in Chile using estimates of 
technical efficiency on cross-industry data. They conclude that large 
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reductions in protection led to improvements in average efficiency, 
but macroeconomic shocks may have masked the effects. 

HYPOTHESIS 

It may be useful at this point to restate the hypothesis of the study 
concerning the relationship between trade reform, competition, and 
performance: Increased competition from imports due to trade 
liberalization has a positive efTect on performance and competitiveness 
in the industry. Donestic firms are induced to behave more 
competitively because of the entry (or the threat of entry) of imports. 
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Data Sources and Methodology 

DATA SOURCES 

This chapter describes the estimates of various measures of 
protection, concentration, efficiency, and competitiveness used in the 
study. Estimates are computed at the industry, subsector, and 
establishment levels. Subsector- and industry-level estimates are 
computed from totals of plant-level data. 

The analysis relies primarily on data from the 1983 and 1988 
Census of Manufacturing Establishments from the NSO.Additional 
data for 1986 and 1991 are obtained from a survey of firms and 
financial statements from the Securities and Exchange Commission 
(SEC). 

In order to simplify the analysis, related 5-digit Philippine 
Standard Industrial Classification (PSIC) industries from the Census 
were grouped into subsectors in the same manner as the industry 
associations. The five-digit PSIC industries under the appliance 
industry are grouped as follows: 

Audio-Video Appliances 
PSIC 38321 Radio and TV sets, sound and recording 

equipment 

Cooking-Heating Appliances 
PSIC 38331 Electrical cooking equipment 

38333 Cooking appliances (except ranges) and kitchen 
appliances 
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Refrigerators and Air Conditioners
 
PSIC 38291 Air conditioners
 

38298 Refrigerators
 

Miscellaneous Appliances 
PSIC 38293 Sewing machines 

38332 Electric fans, vacuum cleaners, floor waxers and 
polishers 

38339 Electrical appliances and housewares, n.e.c. 

Radio and TV Parts 
PSIC 38325 Parts and supplies for radio and TV sets 

To supplement the census data, copies of a questionnaire were 
sent to 52 firms, both appliance firms and parts and components 
makers. These include most of the market leaders and major brand 
names - although several known brands were also not included. Most 
of the firms surveyed were either unable or unwilling to reply due to 
lack of time, unavailability of company records, and fear of 
information leaks to competitors. Some also complained of the 
lengthiness of the questionnaire itself.The large firms generally kept 
more complete records than the small ones although the small ones 
were more open with information on their operations. Only 18 firms, 
most of them appliance makers, responded to the survey. Eleven are 
major brands; the rest are smaller and midsize firms in terms of market 
position.The available data made domestic resource cost (DRC) and 
effective protection rate (EPR) estimates possible for only three firms 
which furnished most of the requested numerical data, such as the 
value of various types of assets, the age of equipment, and managers' 
compensation. All three are large appliance makers and carry known 
brands. One is a market leader, and two have been in the top 1,000 list 
of corporations. One has significant exports, while the other two are 
primarily domestic-oriented. One is a multi-product firm, while the 
other two are limited to one or two products. Due to the limited 
survey data, the study's conclusions are based primarily on 
observations on the census data. 
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Protection is measured using estimates of EPR, which measure 
the protective effect of tariffs and taxes, and direct price comparisons, 
which account for the additional effect of quantitative restrictions. 
The level of competition is examined using various measures often 
used in the industrial organization literature. The level of foreign 
competition is measured by import penetration ratios, or the share of 
imports in the domestic market. The level of domestic competition 
and market power are measured by concentration ratios, the number 
and size distribution of plants, and price-cost margins. Performance is 
measured in terms of the following: exports; allocative efficiency 
(using the DRC); technical efficiency (using a frontier efficiency 
model by Nishimizu and Page [1982]); and factor productivity (using 
labor and capital). Competitiveness ismeasured using estimates of the 
DRC in market prices, which measures the viability of a business 
enterprise from the owners point of view. 

TRADE POLICY REFORM 

Effective Proteaion Rates 

Trade liberalization is expected to create a more open and 
outward-oriented trade regime by reducing the protection given to 
industries. Changes in the level of protection are measured using 
effective protection rates (EPRs) which indicate the amount of 
protection on the value added of a firm or industry. 

EPRs are estimated for 1983 and 1988 using census data. EPRs 
for 1986 and 1991 are based on data from the survey and financial 
statements. The estimation method follows Bautista, Power, and 
Associates (1979), with some modifications. 

The EPR is defined as the percentage excess of domestic value 
added over world (or free trade) value added (Tariff Commission, 
undated).Thc difference between domestic and free trade value added 
indicates the extent to which protection policy raises domestic prices 
above world prices.Thus we may write: 
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DIIA - Fl/A
EPR - * 100 

FIVA
 

= ( *100 

=where 	 DVA Domestic value added
 
FVA = Free trade value added
 

Alternatively: 

V/O RM
 
I1+S 1 +S
 

EPR = 	 *100
VO RM 

1 +T 1 +T 

where VO= Value of output 
RM= Cost of material inputs used 

s= Sales tax on output 
I= Sales 	tax on inputs 

T Implicit tariff on output 
7 = Implicit tariff on inputs 

The value of output is computed as the sum of the amount of 
goods sold and the change in finished goods and work-in-process 
inventories. Only half ofwork-in-process inventory is counted as part 
of output; the rest is assumed to be part of semiprocessed material 
inputs. Deflating the wlue ofoutput and cost of material inputs with 
implicit tariffs converts them intofree trade (or border) prices. Deflating 
them by the sales tax converts them into domestic producer prices. 

Implicit tariffi; 

Implicit tariffs measure the difference between domestic prices 
and border prices of comparable goods (Tariff Commission, undated). 
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The difference is due to various protective measures such as tariffs, 
taxes, and import restrictions.To estimate protection from tariff, and 
taxes, the formula for the implicit tariff on a particular commodity is: 

7T = [(1 +).(i +s)/ - 1 

where T = Implicit tariff rate 
t= Nominal tariff rate 

s Sales tax 

An implicit tariff rate is derived separately on both output and 
inputs for each subsector. The average nominal tariff rate on all 
products under each subsector is used for t and the average sales tax is 
used for s. 

Net E.Jctie ProtectionRates 

Although the effective protection rate takes into account the 
distortions arising from protection policy, it does not include the 
distortion in the exchange rate which may also affect competitiveness. 
Protection (and market failures) often results in the overvaluation of 
the domestic currency - or, alternatively, the undervaluation of 
foreign exchange (Medalla 1979). Specifically, the protection system 
artificially holds down the price of foreign exchange and defends a 
lower exchange rate than what would prevail under free trade. 
Protection policy, in effect, penalizes exports through an overvalued 
currency. he estimated protection received by a firm or an industry 
would thus be lower if the exchange rate distortion were corrected, 
since value added in free trade or border terms would be larger. 

To account for the exchange rate distortion, the effective 
protection rate is adjusted to include the difference between the 
market and shadow exchange rate. The shadow exchange rate is 
defined as the social price of a unit of foreign exchange. In the study, 
it is assumed to be 25 percent higher than the prevailing market 
exchange ratF.The resulting net effective protection rate (NEPR), 

http:restrictions.To
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expressed in terms of the EPR. and the market and shadow exchange 
rates, may be written as: 

OER
 
NEPR =- (EPR+ 1)- 1


SER 

where OER = official exchange rate; and 
SER = shadow exchange rate. 

The NEPR isinterpreted and analyzed in the same way as the EPR. 

Direct Price Comparisons 

Changes in the structure of protection between 1983 and 1988 
mainly involve the reduction of tariff rates and the removal of 
discriminatory taxes on imports.The EPR, however, may not captu're 
the effect of the quantitative restrictions (QRs) that were still in effect 
during that time. Direct price comparisons are often used to account 
for the additional protection from the restrictions. 

In price comparisons, we compute the ratio between domestic 
price (Pd) and world (or border) price (Pb).The higher domestic prices 
are than world prices, the higher the implied protection on the local 
product - and the less price-competitive it is in the world market. 
Figures for several products from 1985 to 1991 are taken from 
Appendix 4b of de Dios (forthcoming). 

Tan (1987) notes several limitations to using price comparisons. 
One is that product differentiation appears to be substantial in the 
industry, and comparisons are bound to iivolve heterogenous (or at 
least slightly differentiated) products. Another is that domestic prices 
are unit averages of only a handful of products, whereas border prices 
are unit averages of import values from numerous countries. In 
addition, the comparisons may not reflect differences in product 
quality between locally-made and foreign-made appliances. 
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MARKET STRUCTURE 

We employ a number of measures of the level of competition 

often used in the industrial organization literature. In general, with 

increased competition from imports, one would expect the industry 

to move towards greater domestic competition.We first measure the 

amount of foreign competition based on the share of imports. Greater 

domestic competition is, in turn, indicated by an increased number 

and proportion of small-sized plants and reduced market power. 

Concentration is normally expected to fall, but it may also rise if the 

industry or subsector undergoes rationalization, where inefficient 

producers are forced out by increased competition. 

Exposure to Import Competition 

toImport penetration ratios indicate the industry's exposure 

import competition by measuring the share of imports in the domestic 

market.The size of the domestic market is measured by the amount of 

local production minus exports and plus imports.Thus, we may write: 

Imports 

Domestic Sales - Exports + Imports 

Ratios for the entire industry are computed using census and trade 

data. A match-up of commodities in the National Statistical 

Coordination Board (NSCB) Foreign Trade Statistics Yearbook and 

the census subsectors was constructed for the study.Total exports and 

then taken for each subsector. Domestic production isimports were 
measured by the total sales of all establishments. An increased share of 

imports in the domestic market implies stronger competitive pressure 

from imports, and possibly a weaker influence on the part of the 

domestic firms. We thus expect import penetration ratios to increase 

with trade liberalization. 

http:competition.We
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Seller Concentration 

The amount of competition in the domestic market is often
measured by indicators of seller concentration, which isdefined as the 
number and size distribution of firms in the market (Lee 1992).
Market size is often measured in terms of output or value added.The 
higher the level of concentration in an industry, the greater would be
the likely influence of its top firms, and the lower the degree of 
competition that would prevail.

Concentration ratios measure the influence of the largest n firms
in the industry, typically the largest four. The study follows earlier 
work (e.g., Lindsey 1977) in using the four-firm value added 
concentration ratio - the combined share of the largest four
establishments in total value added for the industry or subsector. An
industry with a ratio greater than 60 percent may be considered highly 
concentrated (SGV 1992).

The Herfindahl index is another standard measure of 
concentration. We may write it in equation form as: 

H = ES2 

where H = Herfindahl index; and 
si = the share of firm i in total value added for the 

industry or subsector. 

The advantage of the Herfindahl index isthat it includes the shares of 
all firms, whereas the concentration ratio focuses the possibleon 

influence of the largest n firms (Martin 1988). In addition, the choice

of n is often arbitrary and based on convention. If the industry is 
evenly dispersed in terms ofsize (or not concentrated), the Herfindahl
index is equal to the reciprocal of the total number of firms. It is thus 
highly concentrated if H substantially exceeds the reciprocal of the
number of firms - assuming a fairly large number of firms. 

Patalinghug (1983) characterizes the industry highlyas 
concentrated based on concentration ratios from 4-digit PSIC data. 
Using more disaggregated 5-digit data for 1983 and 1988, we 
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compute value added concentration ratios and Herfindahl indices for 
the industry and its subsectors. Trade liberalization is normally 
expected to cause a reduction in both concentration ratios and 
Herfindahl indices. 

However, the measures used here do not include the share of 
imports. 'rhus, they pertain more to concentration among domestic 
producers rather than all sellers (Lee 1992). Concentration as 
measured in the study may therefore either rise or fall under trade 
reform. Increased concentration, for example, may simply be due to 
the rationalizing effect of trade reform, which forces out of the 
industry those inefficient producers previously attracted by high 
protection. 

The Size Distribution of Sellers 

Structure is also indicated by the size distribution of firms. An 
industry with a greater number and proportion of large firns is likely 
to be more concentrated. All tlfings being equal, large firms are 
expected to have more influence in the industry than small firms.We 
classify plants according to size and construct a frequency tabulation. 
To standardize the classification across subsectors, total employment is 
used as a measure of the size of the firm. Small-sized firms are defined 
as those with 5 to 99 employees; medium-sized firms are those with 
100 to 199; and large firms are those with 200 or more.The number 
and proportion of small and medium-sized firms are expected to 
increase, while those of the large firms are expected to decrease.This 
indicates a weakening of the influence of the large dominant firms. 

Profitabilityand Market Power 

Another indicator is the extent of market power or the ability of 
firi to raise prices above marginal cost.A measure often used isthe 
price-cost margin, which is also associated with profitability and 
provides an indication of the extent of profits where substantial 
concentration is expected (Scherer 1980). The price-cost margin is 

http:firms.We


34 4 Dennis D. Lapid 
. . . . . . . . . . . . °. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .
 

defined as the excess of price over marginal cost, expressed as a 
proportion of price: 

=PCM 

p 
The measure indicates the deviation from competitive pricing 

(denoted by p = mc). Since marginal cost is usually difficult to 
estimate, a number of proxies are employed in the literature. One of 
the often-used is employed by Lindsey (1977): 

Census Value Added - Compensation
Value of Output 

The difference between value added and compensation represents 
payments to factors other than labor and indicates profitability. The 
entry of imports is expected to reduce the ability of firms to raise 
prices above marginal cost, and price-cost margins are thus expected 
to fall. Estimates are computed for the industry and the subsectors 
using census data. 

PERFORMANCE 

Exports 

Performance may be measured by the proportion of output 
exported by the industrywhich iscomputed from NSO input-output 
tables for 1983 and 1988. Ratios are computed only for the appliance 
and electronic parts industries since the input-output data are for 
broadly-grouped sectors. However, the figures provide a general 
indication of export performance. 

We also examine the level of exports.Trade statistics for selected 
years are collected and grouped based on a matching of trade and 
census classification made for the study. Data are collected for both 
the industry and the subsectors. 
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Exports are seen to increase with trade liberalization.The entry of 

imports may reduce the profitability the domestic market. Assuming 

there are no barriers to exporting, exports may become a means of 
expanding the firms' effective market. The import discipline 
phenomenon may also prompt local firms to export more. 

Allocati'e Efficiency 

The DRC may be used in before-after comparisons as an ex post 

measure of the effects of the policy changes.This study uses the DlC 
in shadow prices to examine allocative efficiency before and after trade 
policy reform. 

As a cost-benefit measure for a production activity, the shadow­

price DI.C is useful in developing countries with distorted markets 

and scarce foreign exchange. Distortions such as government 
intervention drive a wedge between market prices and the true social 
costs and benefits of goods and resources (Tariff Commission, 
undated). The DRC corrects for distortions by expressing in shadow 
prices the value ofoutput and the cost of factors ofproduction (which 

include foreign exchange).The shadow price is defined as the cost to 

society ofproviding the private sector an additional unit ofaparticular 
good (Tower 1992). 

A high DC estimate means that a production activity is using 

too much resources in earning or saving foreign exchange; the activity 
is itefficient, and society would do well to cut down on it.The socially 
efficient level of the DRkC is usually set in relation to the shadow 

exchange rate (SER); the ratio between the DRC and the SEP, 
measures allocative efficiency and comparative advantage. A DRC-

SER ratio between 0 and 1.2 implies a high level of allocative 

efficiency and comparative advantage. Socially efficient DRC/SER 
values are traditionally between I)and 1but we make an allowance of 

0.2 for measurement errors. A DC/SER, of 1.2-1.5 indicates ild 

inefficiency, while a value greater than 1.5 indicates outright 
inefficiency. A DlLC estimate below zero indicates negative net 
foreign exchange earning or saving - the activity's foreign cost exceeds 
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the border value of its output. It is roughly similar in meaning to an 
infinitely high DRC. 

Estimates of the DRC in shadow prices are for the industry, the 
subsectors, and individual plants. It may be written as follows: 

DRC = Cost of Domestic Resources
 
Net Foreign Exchange Earned or Saved
 

The cost of domestic resources is in pesos, while the net foreign
exchange earned or saved is in dollars. Alternatively, we may write: 

Domestic Cost in Shadow PricesBorder Value of Output - Foreign Cost in Border Prices 

All costs are in shadow prices. Domestic costs (the numerator) are 
in pesos. The value of output and all foreign costs (whose difference 
make up the denominator) are in dollars and in free trade or border 
values. 

We estimate the DRC by computing for the value of output and 
the cost of inputs. The cost of inputs has five major components: (1)
interest and depreciation costs of fixed assets; (2) interest oncost 

working capital; (3) cost of raw materials and supplies; (4) labor cost;

and (5) other domestic costs. A sixth item, other foreign costs, is not
 
included because there are no available data from the Census. Each of 
these five cost items is broken up into its domestic and foreign
components using allocation ratios.The domestic portions of each of 
the five factors are expressed in producer (i.e., exclusive of taxes) and 
shadow prices and then added up.The foreign portions of each factor 
are expressed in free trade or border prices using implicit tariffs and 
added up.The totals are then plugged into the DRC formula. Fixed 
assets refer to buildings, machinery and equipment, transport
equipment, and other assets such aS firniture and office equipment.
Working capital is made tIp of inventories of material inputs, work­
in-process, and finished goods. Other domestic costs consist of 
services done by others, rent, royalty payments, and subsidies. 
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Interest and depreciation costs on fixed assets 

Interest and depreciation costs on fixed assets are derived from 
estimates of the replacement cost (or the present cost of replacing an 
asset).The following allocation ratios are used to separate interest and 
depreciation costs into their domestic and foreign components: 

Domestic Foreign 
(%) (%)

Interest Cost 
Buildings 85 15 
Machines 85 15 
Transportation equipment 85 15 
Other fixed assets 100 0 

Depreciation Cost 
Buildings 100 0 
Machines 0 100 
Transportation equipment 20 80 
Other fixed assets 15 85 

These ratios are based on the assumption that much of financial 
capital (on which interest is paid) is sourced locally, and much of 
physical capital (on which depreciation is charged, except on 
buildings) isimported. 

Interest cost on working capital 

Working capital refers to inventories of material inputs, work-in­
process, and finished goods. The computed interest cost on working
capital isbased on the computed interest on average inventory levels. 

Labor cost 

Labor costs consist of basic salaries and wages and overtime pay.
Contributions to government or private insurance institutions and 
other benefits are not included. 
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of the number of unskilledTotal labor cost is simply the sum 

workers, skilled workers, and working owners, each multiplied with 

the appropriate shadow wage rate for each group.The resulting sum is 

treated as part of domestic costs. 

Cost of material inputs and supplies 

Material inputs include both the major and minor material inputs 

used in production. Supplies include packaging materials, office 

supplies, fuel, gasoline, electricity, water, and other utilities. The 

reported value for each item isbroken up into its domestic and foreign 

components using the following allocation ratios: 

Domestic Foreign 

(%) (%) 

Major and minor material inputs
 
30 70
Air conditioners 
63 37Sewing machines 
62 38Refrigerators 

Radio and TV sets, sound 
and recording equipment 36 64 

47 53Electrical cooking equipment 
Electric fans, vacuum cleaners, 

floor waxers and polishers 52 48 

Cooking appliances (except ranges) 
and kitchen appliances 10 90 

Electrical appliances and housewares, 
17 83n.e.c. 
45 55Parts for radio and TV sets 

10 90Packaging materials 

15 85
Office supplies 


100 0
Water 
100 0Electricity 
100 0Other non-tradeable utilities 

0 100Lubricants 
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Diesel 0 100 
Fuel and gasoline 0 100 
Liquefied petroleum gas 0 100 
Bunker fuel 0 100 
Coal 0 100 
Other purely importable utilities 0 100 

The allocation ratios for major and minor material inputs are 
obtained from survey data. Firms reported the percentage of total 
material inputs which was imported and an average was computed for 
each industry group. 

Other domestic costs 

Other domestic costs include industrial and non-industrial 
services done by others. Subsidies are also part of domestic costs since 
they represent costs from a social point of view. Other examples 
include rent and royalty payments. These costs are simply added up 
and no longer adjusted. 

Value of output 

The value of output iscomposed of the amount of goods sold, the 
change in finished goods inventory, and half of the change in work­
in-process inventory. Exported output isseparated from output sold 
locally. Goods sold locally are converted into free trade terms by 
deflating them with the official exchange rate and the implicit tariff. 
Exports are deflated only by the official exchange rate since tariffs and 
taxes on exports are assumed to be zero.The sum of these two values 
becomes the border value of production. Thus: 

VX VDS 
BVO - +

OER OER *(1 +) 

where BVO = border value of production; 
VX = value of goods sold locally; 
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VDS = value of exports;
 
OER = market exchange rate; and
 

T = implicit tariffon output.
 

The sum of the domestic portions of each cost item becomes the 
numerator of the DRC formula, while the sum of the foreign 
portions issubtracted from the border value of production as part of 
the denominator. 

Total Domestic Costs
 
DRC = Border Value of Production - 7btal Foreign Costs
 

All costs are expressed in shadow prices. Domestic costs, the 
numerator, is valued in pesos. The border value of output and all 
foreign costs are in dollars and in border values. 

Frequency distributions 

Frequency distributions are used in order to show the link 
between performance and other variables. Specifically, there is an 
attempt to relate efficiency with protection and firm size. Protection 
is measured by EPRs, efficiency by the DRC and firm size by the 
level of employment. 

To see the correlation between efficiency and protection, we 
construct a frequency distribution for the DR.C-SER, ratio and the 
EPR. Establishments are classified according to the level of protection 
using multiples of the average EPR for the entire manufacturing 
sector. Those with EPRs substantially exceeding the manufacturing 
average are considered highly protected. Observations are also 
classified according to DRC-SER ratios. A possible correlation 
between high EPRs and high DRC-SER ratios among establishments 
would imply that high levels of protection may have at least partly 
caused inefficiency in the industry. 

We also relate efficiency with firm size. Small-sized plants are 
defined as having 5 to 99 employees; medium-sizedplants are those 
with 100 to 199; and large plants are those with tnore :han 200. Small 
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plants may have experienced difficulties in importing needed parts 
because of exchange controls which tended to favor large firms. In 
addition, imported inputs typically embody technology that is 
unavailable to domestic firms (Nishimizu and Robinson 1984).The 
hypothesis is that lifting of restrictions on various parts and 
components enabled smaller plants to gain access to better-quality (or 
at least less costly) imported inputs and thus improve their efficiency. 

7chnical Efliciency 

We compute measures of technical efficiency, which is defined as 
the ability to produce the maximum possible output from a specified 
amount of inputs given existing technology (Nishimizu and Page 
1982). Most studies use Farrell's (1957) approach, which involves 
estimating a frontier or "best practice" production function that 
represents the maximum achievable output for any given level of 
inputs. Attainment of the maximum is assumed to arise from 
adherence to best practice. When maximum output is known, an 
index of technical efficiency may be constructed using the ratio 
between actual output and the maximum level of output. 

Nelson (1981) observes two weaknesses in the frontier model. 
First, it assumes that firms in an industry are sufficiently homogenous 
to be grouped together and represented by a single production 
frontier. Production technology may vary greatly even within an 
industry, particularly with multi-product firms. Second, the use of 
actual data to estimate the frontier may generaee an average 
production function instead of a "best practice" production frontier, 
which the estimation theoretically represents. 

Two common methods for the estimation are the deterministic 
method and the stochastic method. Deterministic models identify the 
difference between actual output and maximum potential output as 
being exclusively due to inefficiency. Stochastic models, such as that 
by Aigner, Lovell and Schmidt (1979), break tp the deviation into 
two components: technical inefficiency and a random disturbance 
term. This separates technical inefficiency from other factors which 
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may 	cause deviations from the frontier, making stochastic models 
more accurate than deterministic models. However, the statistical 
software for a stochastic model is not available. We use instead a 
deterministic model by Nishimizu and Page (1982) which estimates a 
transcendental logarithm (or translog) frontier production function 
using linear programming. The translog form imposes fewer 
restrictions on the structure of production than the Cobb-Douglas 
form 	used in many studies and is regarded as more flexible. 

The estimation uses plant-level data to compute technical 
efficiency indices for plants in the appliance and electronic parts 
industries. Since most firms in the appliance industry produce more 
than one product and may therefore employ divergent technology for 
different products, the observations are treated as a single sample of 
multi-product firms. Although this may precisely lead to an average 
function, it seems reasonable since the sample for some subsectors is 
too small for estimation. For the electronic parts industry, plants seem 
to be more homogenous. 

The linear programming model represents deviations from the 
frontier as an optimization problem. It minimizes the deviations of 
actual output from maximum potential output subject to a number of 
constraints, using a translog production function for the "best 
practice" frontier.The problem is set up as follows: 

Minimize Y - Y 

=where Ye ao + aL ln L K In K' aM In M+ a + 

+ aLx In L" In K + aL hi Lnl M +arm In K In M 
+ Y.2aLL (in L) + /. aKK (In K) + Y? at 4 (in M)' 

subject to the following constraints: 

(i) 	 aL +aK +a = 

(ii) 	 aLo + at.f + aLL 0
 
aKL + aKf + a = 0
 

aML + aMK + amm 0
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(iii) aLa _< 0 
aKK _ 0
 
aM~a_ 0
 

where Y = Estimated maximum potential output 

Y = Value of actual output, computed in the same 
manner as in the DRC estimation 

L = Total number of man-hours 
K = Cost of capital (interest cost plus depreciation 

cost) 
=M Cost of material inputs 

The above problem produces 	coefficients for the frontier 
maximum output. Technicalproduction function that defined 

efficiency is then: 
Y 

=Technical Efficiency -

The import discipline hypothesis predicts that technical efficiency 

will improve since firms will be forced to make better use of their 

inputs in order to compete successfully with imports. 

Factor Productivity 

The most common measures of factor productivity compare some 

indicator of output with the existing stock of an input.Value added is 

used in place of output since the census data are for plants rather than 
atfirms. Capital is measured by the value of the stock of capital 

replacement cost, while labor is measured by the number of workers. 

Inputs are treated as a stock since we wish to measure the productivity 

of the existing stock of inputs. This contrasts with the technical 

efficiency estimation which looks at the efficiency of input use and 

thus treats inputs as aflow. The values for the replacement cost of 

capital are derived using formulas from the estimation of the domestic 

resource cost in shadow prices. 
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Factor productivity is expected to increase with trade 
liberalization for the same reasons that efficiency is expected to
increase: Firms will be induced by competitive pressure to improve
the use of inputs. However, it isalso possible that observed increases in 
factor productivity may be simply due to increases in capacity 
utilization. 

The census value added and replacement cost of capital stock are 
first converted into 1972 prices before computing for the ratios. 

Capital Productivity = Cemus Value A dded 
CapitalStock at Replacement Cost 

Census 14ilue A dded
 
lor Productivity =
 Number of Workers 

COMPETITIVENESS 

Competitiveness is measured using the domestic resource cost in 
market prices (denoted as DRC*), which is the ratio of total domestic 
cost in market prices to the net foreign exchange earned or saved 
(Tecson 1992). We may write 

Domestic cost per unit or output in market pricesDRC * = nstccspeuntoouptimaktrcs
 
World price - Foreign cost per unit qf output
 

The formula measures the average cost (in market prices) of 
earning or saving a unit of foreign exchange and provides an
indication of the market viability of a firm from its owners' point of 
view (Tecson 1992).The DRC* may also denote profitability since ­
if measured properly - it is roughly equivalent to the price-cost
margin. It isinterpreted in a similar manner as the domestic resource 
cost (DRC) in shadow prices. A low DRC" estimate indicates that 
the enterprise is viable. Like the shadow-price DRC, the market­
price DRC is compared with the official exchange rate to get an 
indication of competitive advantage or the ability to compete in 
international markets. 
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The estimation is almost the same as that for the shadow-price 
DRC, except that the numerator (domestic costs) is expressed in 
market prices while the denominator (difference between output and 
foreign costs) remains in border prices. Competitiveness is expected 
to increase because of the removal of distortions in the economy (such 
as currency overvaluation) and partly because of the import discipline 
phenomenon. Increased import competition may improve a firm's 
ability to compete in the market, since it will have to work harder to 
i-iaintain its position. 

It is possible to observe similar movements in DRC in shadow 
prices and DRC in market prices (or in comparative and competitive 
advantage), since they are described by the following relationship: 

DRC DRC SER DRC 

OER SER OER DRC 

where DRC = Domestic resource cost in market prices 
DRC = Domestic resource cost in shadow prices 
OER - Official exchange rate 
SER = Shadow exchange rate 

Thus, competitive advantage (DRC*/OER) is made tip of three 
components: (1) comparative advantage (DRC/SER); (2) the 
distortion in the exchange rate system due to protection policy 
(OER/SER); and (3) other possible distortions in the economy due 
to the incentive system (DRC*/DRC). Consequently, we may 
observe firms and industries showing comparative, but not 
competitive, advantage due to distortions caused by the incentive 
system in the exchange rate and in the economy itself. 
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Analysis of Results
 

THIS chapter examines the changes in the industry during trade 
policy reform. It presents the estimationi results and attempts to 
describe the adjustment process. 

Competition is expected to increase with the entry of imports. 
Although lower concentration is expected, higher concentration may 
occur if industry rationalization takes place, since the concentration 
measures pertain more to production concentration. Inefficiency is 
then expected to decline and performance and competitiveness to 
improve as domestic competition increases. 

We examine changes in market structure, performance, and 
competitiveness and attempt to relate them with observed changes in 
protection policy below. 

PROTECTION POLICY 

Effective Protection Rates 

Effective protection rates (EPRs) measure the level of protection 
on value added for a firm or industry. Estimates were made for the 
industry and its subsectors using census data from the NSO as 
presented in Table 4. 

There is a general decline in effective protection between 1983 
and 1988 for the industry.The EPR. for the appliance industry went 
down significantly, by 40.56 percent, while those for the subsectors, 
including electronic parts, went down by half on the average. Audio­
video appliances showed the largest decrease. 

17 



Table 4 
Effective Protection Rates and Implicit Tariff Rates: 1983 and 1988 

1983 
EPR NEPR Avell AveTi TJ Ti EPR 

Appliance Industry 
Subsectors 

Audio-video 

70.15 

128.82 

36.12 

83.05 49.94 35.00 105.63 51.87 

41.69 

38.49 
appliances 

Cooldng-heating 
appliances 

Refs and aircons 
Miscellaneous 

appliances 

39.25 

182.48 
45.39 

11.40 44.95 

125.98 58.62 
16.31 42.19 

50.00 

35.16 
40.00 

96.88 

95.39 
83.34 

82.81 

64.73 
66.25 

18.91 

81.19 
27.18 

Parts Industry 
Radio and TV Parts 69.30 35.44 37.37 27.37 77.19 43.29 33.66 

All figures are in percentage terms. 
EPR = Effective Protection Rate 

NEPR = Net Effective Protection Rate 
Ave Ti 

1] 
= 
= 

Ave T = Average Implicit Taiff on Output (exports and imporables) Ti = 

Source of basic data: Census ofManufactunng Establ4ishrrents, National Statistics Office. 

NEPR 

13.36 

10.79 

-4.87 

44.96 
1.74 

1988 
AveTj AveTi 

33.54 31.67 

36.24 50.00 

40.95 30.00 
34.76. 40.00 

Tj 

65.00 

65.00 

59.50 
61.34 

Ti 

44.84 

65.00 

43.00 
54.00 

Change 
in EPR 

-40.56 % 

-70.12 

-51.82 

-55.51 
-40.12 

A 

6.93 28.90 26.32 44.84 38.95 -51.43 

Average Implicit Tariff on Inputs (exports and irrportables) 
Implicit Ti.riff on Output (irrmortables) 
lIplici Taiff on Inputs (importables) 

. 

0 



Appliance Industry N 49 
. ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 

As with the EPR, the average implicit tariff in Table 4 measure the 
combined protection on both importables and exportables. In general, 
the EPR tends to be higher (lower) than he average T. when the 
average T is greater (less) than the average T,. The implicit tariffs on 
inputs and output (Ti and Tj) denote protection only on import 
substitutes and were used to derive border values for EPR and DRC 
estimates. 

Effective protection on different types of goods is also partly 
affected by the exchange rate.Tradeable goods may either be penalized 
(relative to nontradeables) by an overvalued currency or protected by 
an undervalued currency (Thn 1979).The EPRs are corrected for the 
distortion in the exchange rate distortion to derive the net effective 
protection rates (NEPRIs): 

OER
 
NEPR - (EPR + 1) - 1 

SER 

where OER = the official exchange rate; and 
SER = the shadow exchange rate. 

The penalizing effect of currency overvaluation on tradeables relative 
to nontradeables is shown by the similar movements in EPPs and 
NEPRs and the smaller values for the NEPRs. 

To use more recent data, EPl~s were also estimated for 1986 and 
1991 using financial statements and survey data for the three firms. 
The EPlks went down between 1986 and 1991, indicating that 
protection also fell when restrictions were lifted in 1991 .The EPR for 
Firm A went down from 62.26 to 47.12 percent; for Firm B from 
91 .05 to 65.87 percent; and for Firm C from 69.0 to 55.36 percent. 

Itis important to note that during the period 1983-1988, the 
reforms were still incomplete. Most import restrictions were not 
removed until 1991. In addition, the EPPR.estimates account only for 
the protective eftict of tariffi and taxes. The effect of quantitative 
restrictions (QRs), another important protection measure for the 
industry, isnot captured in the figures above. 
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Direct Price Comparisons 

The combined effect of both tariff; and quantitative restrictions is 
to raise the price of the domestic product above the corresponding 
border or world price. Direct price comparisons incorporate the 
protective effect ofimport restrictions by measuring the ratio between 
the domestic and the foreign price. 

Table 5 shows price comnparisons from a recent study on import 
restrictions (de )ios, fbrthcoining). Since most restrictions remained 
until 1991, the figures are not expected to change significantly before 
that year. The main purpose of the comparisons is to find out if 
significant price differences exist and thus determine the importance 
of the restrictions.The figures generally indicate substantial differences 
between domestic and foreign prices but do not show any trend over 
time. High price ratios are also observed even after tariff; went down 

Table 5 
Direct Price Comparisons for Selected Appliances: 1985 to 1991 

Pd /Pb' (in percent) 
1985 1986 1987 1988 1989 1990 1991 

Radio sets 57 88 105 102 96 88 90 
Radio phonos 19 15 23 131 234 184 131 
Air conditioners 298 247 253 262 264 250 247 
TV sets 180 116 124 114 106 122 80 
Electric fans 174 226 253 352 371 361 325 

Pd = Domestic price, computed using wholesale prices obtained from the National 
Statistics Office (NSO) 

Pb = Foreign price, derived from Hong Kong unit import values 
The wholesale prices from the NSO consist of the ex-factory price plus taxes, markup, the 

wholesale trade margin and the dicribution cost of the wholesaler. 
The price ratios above indicate whether substantial differen.es exist between the domestic and 

foreign prices of products. Import restrictions on the above products were reimposed in 1982 and 
1983 and were not removed until 1992. 

Source: AppendiX 4b indo Dios(forthcoming). 

http:differen.es
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- a possible effect of the restrictions. The restrictions thus seem to 
have a considerable effect on the level of protection. 

However, although the restrictions appear to be important in 
protecting the industry, they do not seem to be fully binding for two 

One is that the share of imports (to be discussed below)reasons. 
increased. The other is that substantial domestic-foreign price 

reduced.differences were observed both before and after tariffs were 

It can also be argued that the share of imports would be higher if no 

QRs were present.ThuS, the restrictions seem to have raised the price 
of imports and may have dampened the positive effects of reduced 

protection, but they also did not completely curtail imports. 

Overall Chms in Protection 

We observe a general reduction in effective protection using 
census data for the appliance and electronic parts industries. Similarly, 
the estimates from the survey point to a possible reduction in effective 

protection between 1986 and 1991. Hlowever, we also find substantial 

differences between the domestic and foreign prices of some 

appliances, which may be an effect of the quantitative restrictions. 

The quantitative restrictions appear to be not fully binding since the 

share of iroports increased evn as substantial price differences were 

observed. 
We turn to the corresponding changes in the level of competition, 

performance, and competitiveness in the succeeding discussion. 

MARKET STRUCTURE 

Coinpetitiotiftoti Imports 

We first measure the effect of trade liberalization on the amount 

of competition from imports. Import penetration ratios, defined as 

the share of imports in total domestic demand, are estimated from 

census and trade data using a match-up of commodities and census 

subsectors constructed for the study. 
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Import 	penetration ratios increased between 1983 and 1988 for 
the appliance industry (Table 6). tile increase seems consistent with 
the observed decline in effective protection.The same is true for tile 
electronic parts industry and the subsectors, except for audio-video 
appliances. For this subsector, the share of imports went down, even 
as effective protection declined. This may be a possible efTect of' the
import 	 restrictions which act as an important protective measure 
despite being not completely binding. 

Trade data (Table 7) a!so show an increase of about S36 million in
appliance imports between 1983 and 1988.Some manuf~acturers have 
cited smuggling and competition from the Duty Free Shops (which
sell appliances at lower prices) as niajor industry problems providing
unfair competition. ()ne firni estimates that smuggled air conditioiers 
account for about 3() percent ofthe Lomi1estic market.'l'hese problems 
may work against the protection ncasures.'lhe availability of lower-

Table 6 
Import Penetration Ratios: 1983 and 1988 

Import Penetration Ratio Change 

1983 1988 
Appliance Industry 6.77 16.86 149.04 

Subsectors 
Audio-video appliances 
Cooking and heating appliances 
Refs and aircons 
Miscellaneous appliances 

7.45 
8.45 

19.99 
5.21 

1.41 
17.03 
43.89 
13.69 

-81.07 
101.53 
119.56 
162.76 

Parts Industry
Radio and TV parts 8.03 46.62 480.57 

All figures are inpercent.
The import penetration ratio isdefined as the percentage share of imports inthe domestic market. 
Import Penetration Ratio = Imports / (Domestic Sales - Exports + Imports) 

Source ofbasic data 	 Census of Manufactuing Establishments, National Statistics Office, and Foreign Trade 
Statistics, National Statistical Coordination Board 
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Table 7 
Imports of Finished Goods: 1972 to 1991 

Value of Imports 
(CIF in dollars) 

1972 1978 1981 1983 1988 1991 

Appliance Industry 3,839,147 25,375,597 43,371,823 16,090.723 53,088,753 46,336,758
 
Subsectors
 

Audio-video appliance 2,772,360 17.787,239 32,006,153 
 6.276.961 2,093,205 22.798,194
 
Cooking. heating appliances 740,572 395,087 641,772 1,564,580 2,377,359 4,301,176

Refs and aircons 326,215 7,193,271 10,723,898 8.249,182 48,618,189 19,237,388

Miscellaneous appliance 121,399 2,927,387 4,347.109 5.108,752 6,088,950 6,861,063
 

Parts Industry
Radio and TV parts 7,339,717 10,072,355 23,419,528 32,934,128 532,269,943 133,614,740 

Source of basic data: Foreign Trad& Statistics Yearbook, National Statistical Coordination Board. 
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Table 8 
Imports of Material Inputs: 1972 to 1991 

1972 1978 

Value of Imports 

(CIF in dollars) 

1981 1983 1988 1991 

Appliance Industry 
Subsectors 

Audio -video appliances 
Cooking, healing appliances 
Refs and aircons 
Miscellaneous appliances 

13,860,158 

7,339,717 
170,170 

4,361,424 
1,988,847 

81,746,058 

47,858,142 
374,850 

30,418,505 
3,094,561 

120,311,656 

82,393,968 
487,782 

34,018,005 
3,411,901 

189,884,404 

155,585,319 
591,074 

30,620,621 
3,087,390 

390,284,394 

350,867,854 
4S;,653 

35,135,181 
3,790,706 

180,959,150 

143,815,490 
611,147 

32,737,038 
3,795,475 

Parts Industry 
Radio and TV parts 1,757,650 31,785,787 58,974,440 122,649,342 297,640,911 10,200,750 

Source of basic data: Foreign Trade Statistics Yearbook, National Statistical Coordination Board. 0 
-D 
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priced imports, legal or otherwise, effectively increases import 
competition, and may also contribute to the changes in performance 
and competitiveness. Duty Free sales, for example, may have helped 
to increase the share of imports in spite of the import restrictions. 

Concentration 

The degree of domestic competition is measured by indicators of 
concentration, defined as the number and size distribution of firms in 
the market (Lee 1992). Higher concentration may imply a greater 
amount of influence for the larger firms and a lower degree of 
competition. The study uses four-plant concentration ratios (CR4) 
and Herfindahl indices for the industry and the subsectors. The CR4 
is the combined share of the largest four plants in total value added or 
output for the industry, while the t-lerfindahl index is the sum of the 
squares of the shares of all plants. 

Trade liberalization is expected to foster greater competition. 
However, the concentration measures exclude the share of imports 
and thus reflect concentration only among produicvs rather than sellers. 
Greater competition in the industry may therefore occur with either 
higher or lower concentration. A rise in concentration, for example, 
may simply be due to the rationalizing effect of trade reform, which 
forces out inefficient producers attracted earlier to the industry by 
high protection. 

The Herfindahl index shows reduced concentration for the 
appliance industry (Table 9), although the four-plant concentration 
ratio seems to have hardly chinged. The Herfindahl index is 
considered more accurate since ',.,: hIdes all plants in the industry (or 
subsector), whereas the C4 sh,-r s mly one point on the cumulative 
distribution curve for the industry (Lee 1992). 

Both measures declined for miscellaneous appliances and 
electronic parts. Both increased for cooking-heating appliances and 
refrigerators-air conditioners, possibly indicating the exit of inefficient 
producers. For audio-video appliances, the concentration ratio 
increased while the Herfindahl index went down. Thus, even as the 
share of the largest four plants increased, the size dispersion of plants 
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Table 9 

Measures of Seller Concentration and Market Power:. 1983 and 1988 

4-Plant Concentration Herfindahl Price Cost 
Ratio (%) Index (%) Margin (%) 

1983 1988 1983 1988 1983 1988 

Appliance Industry 65.37 65.35 15.76 (1.56) 14.85 (1.64) 20.35 11.63 
Subsectors 

Audio-video appliances 87.06 89.64 49.11 (5.88) 39.63 (6.25) 17.79 12.25 
Cooking, heating appliances 98.87 99.61 34.32 (12.50) 44.39 (20.0) 22.61 7.85 
Refs and aircons 68.66 87.58 14.12 (5.26) 54.33 (5.0) 13.85 6.72 
Miscellaneous appliances 88.72 74.77 44.27 ('.0) 21.16 (5.0) 24.92 18.19 

Parts Industry 
Radio and TV parts 61.38 40.70 12.87 (3.13) 6.79 (1.96) 18.7 12.14 

4-Plant Concentration Ratios and Herfindahl Indices are computed using census value added. 
The data set was cleaned for missing and negative values before computations were made. 
Figures in parentheses are reciprocals of the number of establishments, denoting the competitive benchmark for Herfindahl indices. 
Price Cost Margin = (Value Added -Compensation) / Value of Output ( 

Source of basic data: Census of Manufactuing Establishmnts, National Statistics Office. in 



Appliance Industry l 57 
.....
 I........ I...............................................
 

seems to have narrowed down. Concentration may thus generally have
decreased for the appliance subsectors. It also appears haveto 

decreased for the electronic parts industry based 
 on both measures. 
The industry, however, remained highly concentrated in 1988.This is
indicated by (a) the largest four plants comprising more than 6(1
percent of industry size, or (b) tile I-lerfindahl index being significantly 
greater than the reciprocal of the number of plants, assuming a sizable 
number of plants. A larger l-lerfindahl index indicates greater
dispersion in the size distribution of plants in the indtustr. The 
concentration ratio for appliances decreased but was still abo;ve 61 
percent in 1988; the same is observed tor miscellaneous appliances.
By contrast, the radio andTV parts subsector became only moderately 
concentrated in 1988. 

The increases in concentration in two subsectors (cooking-heating
and retf-aircons) coincided with reduced protection and may signilfy 
some sort of rationalization due to trade policy refbrm. For the other 
subsectors and the parts industry, reduced concentration and higher
import penetration ratios imply a move towards greater competition.
It thus appears that competition in the industry has generally increased 
with tile entry of imports. 

Numbcr and Size Distriutionof!lants 

Between 1983 and 1988, the total number of plants decreased
 
slightly for tile appliance industry and increased by more than half for
 
the parts industry (lable 10). Audio-video and cooking-heating
appliances had fxewer plants, miscellaneous appliances showed no 
change and ref;-aircons added one more. As for size, small plants are 
defined as those with 5-99 employees, medium-sized plants with 100­
199 employees, and large plants with more than 21).


The nuiber 
of small plants did not change in the appliance
industry, but the nunber of botl mediUm-sized and large plants fell,
causing a larger proportion of the small plants (from 58 to 61 percent).
The majority, however, were large in both years. For the electronic 
parts industry, there was an increase in all size groups, with the small 
plants almost doubling in number. The proportion of small plants 
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Table 10 

Size Distribution of Plants Based on Employment: 1983 and 1988 

1983 
Plant Size 

1988 

Small Medium Large Total Small Medium Large Total 

Appliance Industry 
Subsectors 

Audio -video appliances 
Cooking, heating appliances 
Refs and aircons 
Miscellaneous appliances 

37 

6 
5 

14 
12 

9 

2 
1 
3 
3 

18 

9 
2 
2 
5 

64 

17 
8 

19 
20 

37 

7 
2 

14 
14 

8 

1 
1 
5 
1 

16 

8 
2 
1 
5 

61 

16 
5 

20 
20 

Parts Industry 
Radio and TV parts 8 3 21 32 15 9 27 51 

Small 
Medium 

Large 

= 
= 
= 

5 to 99 employees 
100 to199 employees 
200 employees and above 0 

-1 

Source of basic data: Census of Manufacturing Estabishments, National Statistics Office. 

0 
* -
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increased from 25 to 29.4 percent, while that of large plants decreased 
from 65.6 to 52.9 percent. Most of the plants were likewise large in 
both years. 

The increased relative proportion of small plants in the industry 
coincides with reduced concentration, bolstering the possibility that 
reduced protection resulted in a more competitive industry structure. 

Profitabilityand Market Pou'er 

The extent of market power, or the ability to raise prices above 
marginal cost, is another indicator of the amount of competition. A 
commonly-used measure for market power is the price-cost margin 
(PCM), which is also associated with profitability and therefore 
provides an indication of the amount of profits where high 
concentration is expected (Scherer 1980). Price-cost margins are 
expected to decline since increased import competition isexpected to 
reduce the ability of firms to raise prices above marginal cost. 

The results seem to agree with expectations. Price-cost margins 
went down for the appliance industry, its subsectors, and for the 
electronic parts industry (Table 9). Interestingly, except for the audio­
video subsector, reduced price-cost margins seem to be associated 
with higher import penetration ratios (shown in 'Fable 6). Increased 
competition from imports may have reduced the profitability or 
market power of incumbents. In addition, except for the cooking­
heating and ref-aircon subsectors, lower price-cost margins also 
coincide with lower concentration based on Herfindahl indices.This 
agrees with findings by earlier studies (e.g., Cowling 1976) of a 
positive relationship between concentration and price-cost margins. 

Lower price-cost margins are observed with higher Herfindahl 
indices and higher import ratios in the ref-aircon and cooking-heating 
subsectors, which may imply rationalization from increased import 
competition. For miscellaneous appliances and electronic parts, lower 
price-cost margins coincided with reduced concentration and 
increased import penetration - likewise signifying greater 
competition. Audio-video appliances showed a differenr combination 
of results: reduced import competition with decreased concentration 
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and a lower price-cost margin.The reduced import share may have 
been due to improved competitiveness of audio-video products ­
which in turn may have been brought about by heightened 
competition as implied by the lower price-cost margin. 

Reduced market power and profitability within the industry thus 
seem to be attended by two things:An overall increase in the share of 
imports and a general reduction in industry concentration. 

Overall Changes in Market Structure 

To summarize, we observe the following changes in the structure 
of the industry: an increased share of imports, a general reduction in 
concentration, and an overall reduction in profitability and market 
power. These changes coincide with reduced protection and imply 
increased competition in both the appliance industry and the 
electronic parts industry.The census data also show a greater number 
of establishments in the industry. Lower profitability and 
concentration may have been due to competition from new entrants. 
The size distribution also indicates that a sizable proportion of the 
new plants are small. Lower market power and profitability, therefore, 
seem to be associated with reduced effective protection and increased 
competition either from new entrants, which appear to be small, or 
from imports. 

Given these observations, the important question will concern 
the links between reduced protection and increased competition on 
the one hand, and changes in performance and competitiveness on 
the other. 

PERFORMANCE 

Exports 

As earlier noted, the industry is primarily domestic-oriented: 
Local subsidiaries,joint ventures and Filipino-owned firms primarily 
sell to the domestic market, and this inward orientation may be traced 
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partly to substantial protection. Exports are expected to increase with 
trade liberalization. The increased share of imports may reduce the 
profitability of the local market, and make exports a means of 
expanding a firm's effective market. 

Exports have been rising steadily in nominal terms (Table 11). 
The largest share belongs to audio-video appliances, but the other 
subsectors seem to be catching up. The share of exports in total 
output, computed from NSO input-output data, likewise increased 
from 4.45 percent in 1983 to 23.38 percent in 1988. Export ratios 
cannot be computed for radio and TV parts, but the trade data show 
an increase ofabout $50 million in the value of exports between 1983 
and 1988. 

Industry sources say that some appliance firms are actually losing 
money in exports and recover losses only through local sales. 
Moreover, the decision to export is largely determined by strategic 
concerns, particularly for subsidiaries of foreign firms. Exporting also 
entails a number of problems, such as costly delays in processing 
necessary documents. It is encouraging, however, that the industry 
generally seems to have become more export-oriented, possibly using 
the local market to sustain efforts to enter the export market. The 
liberalization process may have also led to the greater interest in 
exports by inducing firms to consider prospects outside the domestic 
market. 

Allocative Efficiency 

DRC in shadow prices increased for the appliance industry but 
went down for two of its subsectors, namely audio-video and 
cooking-heating appliances (Table 12). Higher DRCs were observed 
for refs-aircons, miscellaneous appliances, and the radio-TV parts 
industry. 

However, ratios ofthe DRC and the shadow exchange rate (SER,) 
uniformly went down for the industry and its subsectors, indicating 
reduced allocative inefficiency and improved comparative advantage. 
The SER represents the social value of foreign exchange and is set at 
25 percent above the market exchange rate to reflect the overvaluation 
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Table 11 
Exports of the Appliance Industry: 1972 to 1991 

Appliance Industry 

Subsectors 
Audio-video applances 
Cooling, heating appliances 
Refs and aircons 
Miscellaneous appliances 

1972 

27,377 

26,.32 
1,245 

-
1,495 

1978 

6,579,705 

6,387,656 
190,561 

1.4,88 

317 

Value of Exports 
(FOB in dollars) 

1981 1983 

8,367,389 16,742,637 

5,250,855 16,612,387 
116,134 59,917 

400 70,333 
20,371 149,217 

1988 

24,618,438 

16,036,825 
298,022 

8,283,591 

3,249,207 

1991 

65,968,665 

57,705,971 
1,354.092 
6,908,602 
8,371,493 

Percentage 
Shares 

1972 1978 1981 1983 1988 1991 

100.00 100.00 100.00 100.00 100.00 100.00 

90.51 97.08 98.37 98.35 57.55 77.62 
4.31 2.90 1.38 0.35 1.07 1.82 
0.00 0.02 0.00 0.42 29.72 9.29 
5.18 0 0.24 0.88 11.66 11.26 

Parts Industry 
Radio andTV rts 26,665 747,367 23,419,528 3,234,128 53,226,943 133,614,740 

Source of basic data: Forvign Trade Stafstics Yearbook, National Statistical Coordantion Board. 
(D) 
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Table 12 
Domestic Resource Cost inShadow Prices: 1983 and 1988 

DRC DRC/SER 
1983 1988 1983 1988 

Appliance Industry 
Subsectors 

26.99 38.99 1.94 1.48 

Audio-video appliances 
Cooking and heating 
Refs and aircons 
Miscellaneous appliances 

46.39 
43.19 
40.24 
15.14 

43.32 
27.78 
41,11 
25.45 

3.34 
3.11 
2.89 
1.09 

1.64 
1.05 
1.56 
0.97 

Parts Industry 
Radio and TV parts 59.85 346.82 4.31 13.15 

SER isthe shadow rxchange rate, which was 13.89 in1983 and 26.37 In1988. 
The DRC/SER ratios are interpreted as follows: 
0.01-1.20 Efficient 
1.21-1.50 : Mildly Inefficient 

> 1.50 Inefficient 
<0 : Dissaving on foreign exchange 

Source of basic data: Census of Manufacturing Establishments, National Statistics Office. 

of the currency. For the radio-TV parts industry, the ratio increased 
significantly, implying diminished comparative advantage. 

The appliance industry itself did not become socially efficient, 
although two of its subsectors (cooking-heating and miscellaneous 
appliances) did.The other subsectors remained inefficient, with ratios 
greater than 1.5. Based on these ratios, therefore, allocative 
inefficiency seems to have generally declined in the appliance industry, 
even though social efficiency was generally not attained. For the radio 
andTV parts industry, however, allocative inefficiency appears to have 
increased. 

DRCs were also estimated for the three firms (A to C) using 1986 
and 1991 data from the survey and financial statements (Table 13), 
with roughly similar results to those from census data. DRCs increased 
for two of the firms, but DRC/SER went down for all three. In 

http:1.21-1.50
http:0.01-1.20
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Table 13 
DRC and EPR Estimates: 1986 and 1991 

EPR 
1986 1991 

DRC 
1986 1991 

DRCISER 
1986 1991 

DRC/OER 
1986 1991 

Firm A 
8 
C 

62.26 
91.05 
69.00 

47.12 
65.87 
55.36 

32.99 
56.03 
33.26 

23.38 
57.23 
37.45 

1.23 
2.09 
1.24 

0.71 
1.74 
1.14 

0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 

The SER was 32.97 in 1991 and 26.86 in 1986. 

Source of basic data: 	 Survey of Appliance Firms ano Securities and Exchange Commission's Financial 
Statements. 

addition, two firms (A and C) becane socially efficient in 1991. 
Hence, there isan apparent improvement in social profitability for all 
three firms which coincides with reduced protection. 

Efficiency and Protection 

Frequency distributions ofplants are constructed in order to relate 
protection with social efficiency. Effective protection rites that were 
below the average for the manufacturing sector were considered low, 
while the above-average [PRs were considered high. The average 
manufacturing EPR was 38.01 percent in 1983 and 35.5 percent in 
1988. 

The distributions show that the majority of appliance plants in 
1983 had high EPiRs and that most of these high-EPRl plants were 
also socially inefficient (Table 14). In 1988 most of the EPRs were 
low but plants were still mostly inefficient. The efficient among the 
low-EPR plants increased and numbered only slightly less than tile 
inefficient (nine compared to 13). Among the high-EPR plants, tile 
efficient increased in nutlt)er, the inefficient were fewer, and the gap 
between their numbers narrowed. Ior tile radio-TV parts industry, 
the majority of plants were inefficient and had high EPRks in 1983 
(Table 15). In 1988, the low-EIPR plants constituted the majority. 



Table 14 
Distribution of Efficient and Inefficient Appliance Manufacturing Plants by EPR: 1983 and 1988 

DRC/SER 

< 0 0-38.0 
1983 

38.01-76.0 

Effective Protection Rate 

>76.0 Total < 0 0-35.5 

1988 

35.51-71.0 >71.0 Total 

r-

Efficient 
Mildly inefficient 
Inefficient 
Dissaving 

0 
0 
5 
0 

0 
0 
2 
0 

4 
8 

12 
2 

1 
0 

12 
2 

5 
8 

31 
4 

1 
0 
0 
1 

9 
3 

11 
2 

7 
6 
7 
0 

1 
2 
5 
0 

18 
11 
23 
3 

Total 5 2 26 15 48 2 25 20 8 55 
SER = shadow exchange rate (equal to 13.89 in 1983 and 26.37 in1988) 
DRC/SER ratios at the establishment level are dassiflied as follows: 

Efficient = 0 to 1.20 
Mildly inefficient = 1.21 to 1.50 

Inefficient = Greater than 1.50 
Dissaving on foreign exchange = Less than 0 

EPRs are clasi-fied into ranges based on multiples of the average EPR for the manufacturing sector. 
The average EPR for manufacturing is 38.0 in 1983 and 35.5 in1988. 
An EPR which ishiger than the average in agiven year isconsidered to be quite high. 

Source of basic data: Census of Manufacturing Establishments, National Statistics Office. 

(3, 



Table 15 
Distribution of Efficient and Inefficient Radio and TV Parts Manufacturing Plants by EPR: 1983 and 1988 A 

DRC/SER 1983 
Effective Protection Rate 

1988 
< 0 0-38.0 38.01-76.0 > 76.0 TotW' < 0 0-35.5 35.51-71.0 >71.0 Total 

Efficient 
Mildly inefficient 
Inefficient 
Dissaving 

0 
0 
4 
0 

0 
0 
1 
1 

0 
1 
15 
1 

0 
0 
3 
0 

0 
1 

23 
2 

0 
0 
0 
0 

12 
2 
17 
10 

1 
1 
6 
1 

0 
0 
0 
0 

13 
3 

23 
11 

Total 4 2 17 3 
SER = shadow exchange rate (equal to 13.89 in1983 and 26.37 in1988) 
DRC/SER ratios at the establishment level are classified as follows: 

Efficient = 0 to 1.20 
Mildly inefficient = 1.21 to 1.50 

Inefficient = Greater than 1.50 
Dissaving on foreign exchange = Less than 0 

26 0 41 9 0 50 

EPRs are classified into ranges based on multiples of the average EPR for th3 manufacturing sector. 
The average EPR for manlfacturing is 38.0 in 1983 and 35.5 in1988. 
An EPR which ishigher than the average in a given year isconsidered to be quite high. 

Source of basic data: Census of Manufacturing Establishments. National Statistics Office. 
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Most of these plants were still inefficient, but the efficient have 
increased in number. Almost all of the high-EPR plants were 
inefficient.Thus, it generally seems that slightly better results in terms 
of efficiency were observed among the plants with relatively low 
EPPs.This would imply that reduced protection has soine links with 
improved efficiency. 

EFFICIENCY AND ESTABLISHMENT SIZE 

Similar distributions are made to relate size with efficiency. 
Efficient and inefficient plants are classified by size based on 
employment. Plants with five to 99 employees were classified as small, 
those with 100 to 199 as medium-sized, and those with 200 and more 
as large. 

The majority ofboth small and large appliance plants were socially 
inefficient in 1983 (Table 16). In 1988, the majority of the small 
plants were still inefficient, but a greater number became efficient. 
Most of the large plants were socially efficient. For the radio-TV parts 
industry, the majority of both large and small plants were socially 
inefficient in 1983 (Table 17). In 1988, inefficient small plants 
numbered slightly more than the efficient small plants, whiY. most of 
the large plants were still inefficient. 

The small plants in the appliance industry increased and a greater 
number of them were also efficient. The number of medium- and 
large-sized plants did not change significantly. It isthus possible that a 
good proportion of the new appliance plants in 1988 were both small 
and relatively efficient.Trade data show an increase of $200 million in 
industry imports of material inputs, parts, and components between 
1983 and 1988 (Table 8). This supports the hypothesis that a larger 
proportion of small plants gained access to imported inputs because of 
lower protection.The increased access to imported inputs may have in 
turn contributed to the efficiency gains for the industry as a whole. 



Table 16 
Size Distribution of Efficient and Inefficient Appliance Manufacturing Plants: 1983 and 1988 A 

Plant Size 
DRC/SER 1983 1988 

Small Medium Large Total Smal Medium Large Total 
Efficient 
Mildly inefficient 
Inefficient 
Dissaving 

2 
1 

19 
3 

1 
0 
5 
1 

2 
2 

12 
0 

5 
3 

36 
4 

9 
5 

18 
2 

2 
1 
2 
1 

7 
5 
3 
0 

18 
11 
23 
3 

Total 25 7 16 48 34 6 15 55 
SER = shadow exchange rate (equal to 13.89 in 1983 and 26.37 in 1988)
DRCISER ratios at the establishment level are dassified as blows: 

Efficient = 0.01 - 120 
Mildly inefficient = 1.21 - 1.50 

Inefficient = > 1.50 
Dissaving on foreign exchange = < 0 

Establishments are classified according to size based on employment
Small 5- 99 employees C 

Medium 
Large 

- 100- 199 
More ton 200 

D. 

0 
Source of basic data: Census of Manufacturing Establishrennts, National Statistics Office. 

nQ. 



Table 17 

Size Distribution of Efficient and Inefficient Radio-TV Parts Manufacturing PRants: 1983 and 1988-0 

DRC/SER 1983 
Plant Size 

1988 

('D 

= 

Small Medium Large Total Small Medium Large Total 
Efficient 
Mildly inefficient 
Inefficient 
Dissaving 

0 
0 
4 
2 

0 
0 
3 
0 

0 
0 

17 
0 

0 
0 

24 
2 

4 
0 
6 
4 

3 
2 
2 
2 

6 
1 

15 
5 

13 
3 

23 
11 

Total 6 3 17 26 14 9 27 50 
SER = shadow exchange rate (equal to 13.89 in 1983 and 26.37 in1988) 
DRC/SER ratios at the establishment level are dassified as iollows: 

Efficient 
Mildly inefficient 

Inefficient 
Dissaving on foreign exchange 

= 
= 
= 
= 

0.01 - 1.20 
1.21 - 1.50 
> 1.50 
< 0 

Establishments are classified according to size based on employment 
Small 5-99 employees 
Medium • 100- 199 
Large More than 200 

Source of basic data: Census of Manufactufing Establishnments, National Statistics Office. 
(0 



70 4 Dennis D.Lapid 
. . ... . .. ... . ..... . . .
. . . . . . . . .. . .. ... I... °. . ., °° . ° ° . . ... . . . . .. . . .
 

Technical Eficiency 

Technical efficiency is measured using a linear programming 
model by Nishimizu and Page (1982). The model minimizes the 
difference between actual and maximum potential output subject to a 
number of constraints. Maximum output is represented by a 
transcendental logarithm (or translog) production function which 
denotes the "best practice" production frontier. A technical efficiency 
coefficient is derived from the ratio of actual to maximum potential 
output and a coefficient between 75 and 100 percent indicates high 
technical efficiency. Weighted averages of plant-level estimates are 
computed for the appliance industry and the electronic parts industry. 

The average technical efficiency of plants dropped by more than 
half for the applia.ce 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. (Figures are not 
available for the appliance subsectors since the plants were grouped 
into one sample.) Table 18 shows that the number and proportion of 
technically efficient plants in the appliance industry fell from six (or 
about 12.5 percent of the total) to three (5.45 percent). For the radio 
and TV parts subsector, the number of efficient plants increased from 
four to six. 

Table 18 
Number and Proportion of Technically Efficient Plants: 1983 and 1988 

No. of Plants 
Inthe Sample 

No. of Technically 
Efficient Plants 

%of Efficient 
Plants 

1983 1988 1983 1988 1983 1988 

Appliance industry 48 55 6 3 12.50 5.45 
Radio-TV parts industry 26 49 4 6 15.38 12.24 

The estimation used the census data set which ,,as cleaned for missing values.
 
Aplant with atechnical efficiency coefficient between 75 and 100 percent Isconsidered
 
technically efficient.
 

Source of basic data: Census of Manufacturing Establishments, NationrJ Statistics Office, 

http:applia.ce
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It ispossible that while trade reform removed enough distortions 
to reduce a!locative inefficiency, input use among most appliance 
plants remained inefficient. Similarly, the opposite movements in the 
DRC and technical efficiency estimates for the electronic parts 
industry point to the possible influence of other factors not related to 
trade policy. For example, increased technical efficiency as estimated 
here may simply be due to improved capacity utilization. Another 
explanation is that some plants may have improved to agreater degree 
than others in technical efficiency due to the reforms, thereby raising 
the average best-practice level of efficiency and widening the average 
gap between actual and best-practice output. 

It is also possible that the more efficient plants (or those with 
larger efficiency gains) had a smaller share in sectoral output, resulting 
in a lower ,veighted average of plant-level technical efficiency. Other 
nontrade-related factors affecting efficiency include production 
problems cited by firms: The high cost and low quality of locally­
made parts and components; the unavailability of specialized parts, 
and; the lack of testing facilities for products. 

The results may also signify some deficiencies in the estimation. 
Nelson (1981) notes that Farrell's (1957) estimation technique for 
technical efficiency relies on neoclassical assumptions which for him 
seem to be too strong or too heroic. For example, the assumption of 
homogenous production technology within an industry may pose 
problems when multi-product plants are involved. 

FactorProductivity 

Performance is also measured by the productivity of both labor 
and capital. Capital productivity is measured by the ratio between 
vilue added and the stock of capital while labor productivity is 
measured by the ratio between the numbervalue added and of 
production workers. 

For the appliance industry, capital productivity appears to have 
generally gone tip while labor productivity has gone down (Table 19). 
The capital productivity increases may imply that trade reform 
induced firms to invest in new production equipment, improving 
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Table 19 
Measuros of Factor Productivity: 1983 and 1988 

Value Added/Capital Value Added 
(inpercent) per Worker 

1983 1988 1983 1988 

Appliance Industry 5.69 10.61 16,924 14,056 
Subsectors 

Audio-video appliances 3.39 7.68 16,394 18,037 
Cooking, heating appliances 4.95 26.05 13,152 7,549 
Refs and aircons 4.13 13.64 16,503 10,600 
Miscellaneous appliances 13.57 30.88 22,477 13,274 

Parts Industry 
Radio and TV parts 2.47 1.84 11,742 13,011 

Figures for value added and the stock of capital were convered into constant prices (1972 = 100). 

Source of basic data: Census of Manufacturing Establishments, National Statistics Office 
A,T 

both productivity and allocative eliciency. Lower labor productivity, 
on the other hand, may account for the observed reduction in 
tecn ical efficiency. Since capital productivity gains and labor 
productivity reductions seem to be associated with a general decline 
in allocative inefficiency for the appliance industry, the efficient use of 
capital may be more important compared with that of labor in 
bringing about improvements in efficiency and comparative 
advantage. 

The opposite is observed for radio and TV parts, where capital 
productivity fell and labor productivity went up, coinciding with 
increased allocative inefficiency and improved technical efficiency. 
These results similarly indicate a positive association between capital 
productivity and allocative efficiency and between labor productivity 
and technical efficiency.The changes may also partly reflect tile labor 
intensity of the industry. 
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Overall Changes in Perforniance 

The following changes in the performance of the appliance 

industry were observed. First, the amount and proportion of exported 

output have increased. Second, allocative inefficiency declined and 

comparative advantage (measured by the DRC-SER ratio) improved. 

Frequency distributions with plant-level data also indicate that 

reduced protection may have some links with improved efficiency. 

This is shown by slightly better results in terms of efficiency among 

the plants with relatively low EPRs. In addition, the industry had 

small plants, a greater number of which were also relativelymore 
efficient.This supports the hypothesis that reduced protection led to 

efficiency gains in the industry by giving access to imported inputs to 

a larger proportion of small plants. 
The decrease in average technical efficiency in the appliance 

industry may be explained either by very large improvements in 

technical efficiency for a handful of plants or by relatively smaller 

sectoral output shares for efficient plants, both of which would 

produce a lower weighted average for technical efficiency.The results 

also point to the effect of other factors not accounted for in the 

analysis and to imperfections in the estimation procedure. Capital 

productivity appears to have increased while labor productivity seems 

to have declined in the appliance industry.The hypothesized effect of 

the productivity changes on efficiency is thought to be related to the 

capital intensity of production. 
For the radio-TV parts industry, exports have increased, while 

allocative efficiency and comparative advantage seem to have 

worsened, as seen from the DRC-SER iatios. Technical efficiency 

seems to have improved. Although the estimation results call for some 

skepticism because ofsome of the assumptions made, they also suggest 

the influence of other nontrade-related factors on performance, such 

as changes in capacity utilization and other production-related 

problems. The parts industry also showed a decline in capital 

productivity and a rise in labor productivity. The accompanying 

changes in allocative and technical efficiency may reflect the labor 

intensity of the industry. 
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The results of trade liberalization may be incomplete given tht 
delay of its implementation. In addition, there may be a time lag foi 
the effects of the reforms, and the data used may denote a transition 
period. However, the immediate impact of the reforms appear to be 
moderate improvements in allocative efficiency and comparative
advantage for the appliance industry and in technical efficiency for the 
electronic parts industry. Both cases would indicate modest positive
results from trade reform. 

COMPETITIVENESS 

CompetitiveAdvantage 

Competitive advantage is measured using the domestic resource 
cost in market prices (DRC*), defined as the ratio of total domestic 
cost in market prices to the net foreign exchange earned or saved 
(Tecson 1992).The market-price DRC provides an indication of the 
market viability of a firm from its owners' point of view and is 
interpreted in the same manner as the shadow-price DRC. The ratio 
between the DRC* and the official exchange rate (OER)denotos 
competitive advantage. 

Competitiveness is expected to increase with trade liberalization 
because of the removal ofdistortions in the economy (such as currency
overvaluation) and partly because of the import discipline
phenomenon: Increased import competition may improve a firm's 
ability to compete in both domestic and external markets. 

DRC*s from census data indicate improved competitiveness for 
the appliance industry (Table 20). The changes generally seem to 
parallel those observed for the DRCs in shadow prices. DRCs in 
market prices improved for three subsectors (audio-video appliances,
cooking-heating appliances, and refs-aircons) but worsened for the 
entire industry. 

The DRC*-OER ratios, however, went down for the appliance
industry, indicating improved competitive advantage. However, none 
of the subsectors became socially efficient (signified by ratios between 
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Table 20 
Domestic Resource Cost InMarket Prices: 1983 and 1988 

DRC* DRC*/OER 
1983 1988 1983 1988 

Appliance Industry 37.68 42.83 3.39 2.03 
Subsectors 

Audio-video appliances 
Cooking, heating appliance 
Refs and aircons 

84.61 
86.21 
62.76 

47.51 
31.29 
44.96 

7.61 
7.76 
5.65 

2.25 
1.48 
2.13 

Miscellaneous appliances 18.65 28.22 1.68 1.34 

Parts Industry 
Radio and TV parts 179.57 378.47 16.16 17.94 

DRC* = Domestic Resource Cost inMarket Prices 

OER = Official Exchange Rate (equal to 11.1127 in 1983 and 21.0947 in1988) 

The DRC*/OER ratios are interpreted as follows: 
0.01 -1.20 : Efficient 
1.21 	-1.50 : Mildly inefficient 

>1.50 : Inefficient 
< 0 : Dissaving on foreign exchange 

Source of basic data: Census ofManufacturing Estabishments, National Statistics Office. 

0 and 1.2). Only one subsector (miscellaneous appliances) indicated a 

significant improvement and showed only mild inefficiency in 1988. 

By contrast, competitive advantage seems to have deteriorated 

even more for the radio-TV parts industry. Both competitiveness and 

performance appear to have generally declined. A partial explanation 

may lie in the fact that tile technology for making parts and 

components is more difficult to absorb and master than that for 

assembling appliances from pref-abricated components. 

Overall ChatkLes in Coipetitivenss 

Modest improvements in competitiveness were observed for the 

appliance industry, although none of its subsectors seems to have 
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attained competitive advantage. For the radio-TV parts industry, 
competitiveness seems to have deteriorated. 

It is possible that large improvements in both competitiveness and 
emciency were not observed because of the delays in the reForms and 
because of other factors not directly related to liberalization. For 
example, changes in technical efliciency may be linked to changes in 
capacity utilization. Other nontrade-related factors which may affect 
efficiency are: (a) limited access to production technology, which 
often tends to be proprietary or specialized; and (b) the ability to meet 
quality standards. lor the electronic parts subsector, the decline in
competitive advantage may be partly due to the relative difficulty of 
absorbing and mastering the technology for manu facturing parts and 
components compared with assembling appliances. 
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Conclusion
 
and Policy Recommendations
 

THIS study analyzes the effects of trade liberalization on the structure, 
performance, and competitiveness of the appliance industry. It exam­
ines the links between changes in industry structure and changes in 
performance and competitiveness. Performance and competitiveness 
are expected to ;ruprove under trade reform due to competition from 
imports. The conclusions of tile study are based primarily on the 
analysis of census data for 1983 and 1988. 

Estimates of EPRIs reflect reduced tariff protection for the 
industry. Import restrictions seem to be tnot/idly bindin, since the share 
of imports increased even though substantial differences were found 
between local and foreign prices. Competition also seems to have 
generally increased, indicated by increases in import competition, 
reductions in industry concentration, a larger proportion of small 
plants and reductions in market power. 

The appliance industry's responses to these changes include 
modest improvements in both performance and competitiveness. For 
the radio-TV parts industry, performance improved nominally, 
although competitiveness declined.The full effects may not be evident 
since the liberalization process was only partially complete.There may 
also be a time lag between the reforms and their effects, and the period 
considered here may well be a transition period.The immediare impact 
of the reforms, however, appear to be positive, albeit modest. 
Generally, therefore, some positive results from trade reform for the 
industry were observed. In addition, tnere appear to be links bem,een 
the level of competition and changes in performance and 
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competitiveness under trade reform. Some support for the import 
discipline hypothesis were also noted, since reduced protection, 
market power, ard profitability were observed with improve ents in 
performance and competitiveness. 

It is also importanit not to overlook the influence of factors other 
than trade liberaliation. Non-price factors may be linked to the 
observed chImiges, stL1h AS plant-specific attributes related to efficiency, 
changes i:lcapacity utilization, and other production-related 
concerns. 'Iacrors such as the business cycle and macroeconomic 
stability may also affect the pertOrmance of industries in general. 
Moreover, tht: present study does not consider the equally important 
dynamic etlhcrs of the policy changes. 

''he crucial LClUstion for the industry concerns the direction of 
trade policy atier E() 471). Recently, the National Economic and 
Develo)pment Authority (NIEl )A) annonoced a target ,naximum of 5 
percent for all tari f by 2()()l as part oa reduction program to simplify 
the present struc t ire with the AFTA-CF I'T andand align tariffpolic, 
the (;Al"I' Uruguay Round. Under the plan proposed by the 
Committee tr 'lTarit and RIelated Matters (TRM), tile present 60 
percent tariff on coisuner ditrables will be cut to 3() percent by next 
year, then to 2(1 percnt by 1998, and to 1)I perccnt by the year 21()00. 
Worried ofbeing edged oUt by foreign goods, local manufhIcturers are 
understandably opposin igte plan. I lowevcr, as the TRM points out, 
the industry had had substntial protection f)r cquiote soie time. 
Moreover, the high protection md the Qlk-based development 
pngrm.t did not scent to improve the industry's cfficiency and 
c'ompetitive ability. Although partial trade reforn seems to have 
produced oly 1111)(.csI positivc results, continued protection fo)r the 
industry oust IAve speci tic, compelling reasons. ( )therwise, tile tariff 
reductions prop )sCd b thIe 'TRM shoulId be strongly supported. 

It shol IlId be noted, howevcr, that ride re'orn alone will not 
guarantec improved performance aid competiti nmcss. It wil require 
coniplemnentary meastres to address other distortions In the economty 
and to help industries in preparing for imcreased foreign competition. 
This involves dealing with problems that raise umnt costs for local firnis. 
For e '.ample, in the small local market, it is difficult to achieve high 
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production volumes that will bring down unit costs and enable firms 

to compete with foreign rivals. Higher unit costs are also attributed to 

high interest rates (which particularly affect smaller firms) and the 

poor condition of transportation infrastructure (which raises the cost 

of transporting material inputs). 

The latter two problems generally affect all industries and may be 

handled through low-cost financing and prudent infrastructure 

spending. But the smallness of the market also poses problems for the 

be found to increaseindustry's fiiture growth and ways will have to 

the eftctive market. One obvious solution is exports. Efforts to 

promote the industry should set an eye toward external markets. 

Promoting the local assembly of appliances for export has been 

suggested, encouraged no doubt by the increased exports of some 

locally-assombled low-end products. Problems in exporting - such 

as costly delays in the processing of import shipments and incentive­

related documents - will have to be addressed.The government can 

help with measures to provide technical ind marketing assistance, 

promote product quality standards, and speed up the flow of 

documents. 
A competitve parts industry will also strengthen the appliance 

industry. Institutional support and encouragenilent from government 

will be crucial in encouraging local productioi and tapping external 

markets. Local parts production has been impeded by problems such 

of orders - problemsas high costs, low quality, and a low voluiMIe 

related to the state of the appliance industry itself..Suflicient local 

demand for parts will build up once the appliance iWdustry expands, 
are aand business decisions should play a greater role. Yet, there 

number of things that the government can do, such as putting Out 
medium­measures aimed directly at the problems of' the small and 

Amongsized enterprises which comprise the supplier industries. 

these are: (1) lack of financing; (2) shortage of suitably trained 

manpower; (3) equipment; (4) an information network to link 

prospective buyers With suppliers; and (5) lack of training in world­

class manufacturing techniques (such as just-in-time manufacturing). 

training, technical assistance, andInvestments in manpower 


information networks will particilarly benefit the small firms.
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Marketing assistance will also be important in external markets. For 
example, regular trade missions may made part of a sustained effort to 
help exporters find new markets. 

As a final note, while the results of the study may strengthen the 
possibility of improved performance and competitiveness under trade 
reform, much still has to be known about the actual adjustment 
process, and future research may yet provide a better answer. 

A 
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