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"RESERVE POOLING IN THE ASEAN REGION"

Introduction:

Many countries have long realized that-economic growth can be
accelerated by cooperating with other countries-particularly with the coun-
tries in the same regions. Regional economic cooperation and integration
can occur in the form of commoditylagreements, free trade areas, customs
unions, common markets, econcomic unions, etc. In most cases, some kinds
of financial arrangements are essential for providing mutual clearing and
credit facilities to reduce the adverse impacts of trade liberalization
programs involved in regional cooperation‘l/ One example of these arrange-
ments is the European Payments_Union (EPU), a clearing union, which played
an important role, at least in the beginning, in the working of the Organiza-
tion for European Economic Cooperation (GEEC). Another example is the
monetary union in the Central American Common Market (CACOM). One kind of
payments arrangements, which is related to but distinct from a clearing
union, is reserve pooling. Though the idea of pooling of intermational
reserves'amoné countries in a region has been increasingly receiving atten-
tion from various economists (See Campbell (i), Cooper (4}, Triffin (13)

(14), Wadhva (16}, and UNCTAD (15), it is very much in a hypothetical and

experimental stage.

The objective of this paper is to theoretically examine the case
for and against reserve pooling and to try to measure some possible gains

in a hypothetical reserve pooling by the countries in the Association of
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South East. Asian Nations (ASEAN).%

The idea of a regional_"Re&erve\Centre” or ”Reseryg Sy#tem# jointly
manéged'gy countries in Asia was first conceived in 19@? (See Triffin (13)
(14)5;' fhe rééerve‘arrangements were to be limited to the ECAFE region.
However.fthe project was never put into use due to various factors.éf The
ECAFE fégion emcompass many countries whose mutual distrust and rivalries
are vef} difficult to be overcome. Consequently, an all ECAFE payments
afrangément would be politically difficult and unwieldy to manage. More-
over, Japan, whose contribution and cooperation will be vital to the success
of such an arrangement, is presently opposed to such alplan. For these
reasons, it is reasonahle to limit our atténtidﬁ to the ASEAN regions.which

is better organized and is now considering a similar plan of reserve pool-

ing as a potentially feasible one. (Sece Cahpbell Feasibility Report (1}).

The prospective gains from reserve pooling can be discussed under

4/

the following principles.—

(a) Risk Insurance :

Countries.hold international ;eserves'primarily'to finance
deficits in their balancé of payménts and to maintain confidence in the
ability of their central banks to defend their currency exchange rates.
Without or with insufficient reserves, maiﬁtaining a fixed exchange rate
means that a deficit in a country's balance of payments can be coped with,
at a cost.in terms of output and émployment, by adopting one or more of

the policies eg. exchange controls, tariffs, import quotas,adjusting domestic



demand, and IMF borrowings. It is therefore, reasonable to expect that

the amount of reserves required to hold be directiy related to the expected
variation of net foreign exchange earnings. To fhe extent that the pooling
of réserve§ of a group of countries can reduce the variation of the pooled
reServes, some of fhe reserves held individually by the countries can be
saved when the reserves are pooled and the risk of running ouf of reserves
is'féduéed. The pfinciple involved here is similar to the 6ne used by in-
dividuals in collectively taking out insurance policies agéinst accidents,
whereby the risk of losses is pooled and fluctuations in losses and gains

are smoothed out.

The magnitude of this type of gain hinges very much on the postu-
late that the standard deviation of.the pooled reserves is smaller than
the sum of the standard deviations of the unpooled reserves. Theoretically,
one can say that countries in the same geographical region tend to havc
the same kiﬁd 6f fandom shocks (e.g. weather, natural diséste%s), and hence,
the disturbances to their balance of payments tend to be similar. Their
reserve holdings tend to move together and the standard deviation of the
pooled reserves is less likely to be reduced. (Of course, the largér the
region is, the less true the above‘statement is. Also, disturbances on
the balance of payments can be caused by policy mismanagement which is
hardly random.). However, as long as reserve changes areless than perfectly
and pﬁsitively correlated, there is a chance that the variation of the pooled
reserves can be reduced. 5/ _This is the area in which we will empirically
investigate later in this paper with a special reference to the ASEAN

countries.



(b) Internalization :

A reserve”pooi (and a clearing union, in this case) <¢an
gringlforeign—exchange savings fo the countries involved_by internalizing
tréde among them which was formerly external to each individual country.
Infra-regional settlements in mutual trade can be facilitated through credit
clearing arrangement or through a reserve pool, The use of foreign curren-
_c}estor these settlements can be avoided to some extent by doing away with
exchange margins and other costs éharged on exchange operation through
different banks on different key curreﬁcies. Consequehtly, the working
balances of foreigﬁ currencies earmarked for intra-regionéi transactions
can be reduced, ah& the savings may.be passed on iéllifadérs and sorve as

an incentive to the growth of intra-regional trade.

There are some economists who are rather skeptical about this
type of:bgnefit from reserve pooling among developing countries. Kafka
(See Kafka‘(ﬁ)), for instance, points out that mutual trade among the
developing countries is usually limited due to the similarlity of their
production and consumption pattern. The "internalization" benefit of
6/

reserve pooling in these cases, therefore, is rather insignificant.—

Commenting on Xafka's statement, Balassa disagrées by citing the example

of Central America where a reserve pooling arrangement does lead to increases

in intra-regional trade (Balassa's Comment is in the same volume as Kafka

(6)). A substantial degree of economizing on internal reserves is also

énvisaged by Triffin in his writing about the clearing union plan applied

to the ECAFE region where, according to him, intra-regional trade accounts



for a large portion of the total trade of fhe‘region (in 1965, e.g., intra-
regional exports accounted for 35% of fhe totai exports of the ECAFE region,
~ as against 109 in Latln Amerlca and 21% in EFTA See Triffin (14)}u in
the later part of thlS paper, we w111 try to measure the extent of the

mutual trade in the ASEAN area, using the past data of imports and exports.

(¢) Inventory and Economies of Scale :

Once the management of a resérve pool {(or é clearing union)
is: merged, further savings are possible through the ecoﬁomies of scale
associated with spreading overhead costs of transactions. The reserves
saved through the ”1nsurance“ and “1nternallzat10n” pr1nc1ples can be in-
vested more profitably in longer maturity bonds than if each country
separately helds its own reserves. It is even envisaged that some will be
invested within the region to finance regional development .programs rather
‘than being iéﬁf to foreign money markets (such as London, New York).' This
7 willzbe:éﬁﬁivélent to diverting some funds from fhe developed ares of the

7/

‘world to the'developing:regién which badly need more investment.-

. Other benefits from rese;vg'pooling can be de;iQed from enhanced
bargaining strength of the regional reserve fund in the wéfld trade, invest-
ment, and monetary negotiations. But we.can not exaggerate theso benofits
from reserve pooling, since there are already many other forms of arranse-
ment and institution which can produce the same kinds of benefits. Fowever,

-whatever the arrangements a group of countries may have,.a stronger targain-
ing power leads to a stronger position of the regional cﬁirencies if they

act collectively rather than individually.

-



There are also some indirect benefits from reserve pooling. For
example, galns can be reaped from 'the pooling of information, the exchange
of 1deas and the cooperatlve decisioh-making which necessarily accompany

an exercise in multi-national monetary cooperation™ (Cooper (4)).

This brings us to the poinp made earlier that reserve pooling
+(and some-other international payments arrangements) is often seen as =
preliminary step toward more regional eeonomic (and.sdmetimes politiéél)
cooperation. But to make this first step eueeseful needs a greeter ézgree
of coordination in government policies among counfries in the region than
everrbefore, Here is where the opinions of therbptimists and the ressimists
differ greatly. The optimists 1ike friffin; for inefence, would sugeést
that a limited scope of payments arfangemenés.be established ihitialiy
(e.g. 10% of total reserves deposit, discretionary-Eorrbwing), and once
experience in policy harmonization and conspltation is gained the sco;e
(though, not necessarily the size of the region] will be enlarged. On the
other hand, Sohmen is rather pessimistic aboet the success of reserve pool-
ing. He argues, in the case of the EEC, that a regional reserve bank means
that ”balance of-payments def1c1ts can be 1ncurred more easily, (znd) the
need for harmonlzlng monetary policy is weakened" (See Sohmen (12) p.398).
It can be argued here that from the point of view.of an individual country
such a need may be weakened, but from the point of view of the region as

a whole the need must certainlyébe stregmthened.

It is this need for policy coordination among the member countries

of a reserve pool which incurs a cost - perhaps one of the biggest stuubline



blocks to the establishment of a reserve pooi - to the payticipapps. It

is a.cost in the sense that a member coun%}iés lgse some degrees, of freedom
in aﬁop;ing‘monetary and fiscal policies to purs;é their owh objectives.
For‘insfance, a country cannot be allowed to use its inflationary policies
by running down its reserves persistently and/or borrowing from the pooi

to reach full empldeent, since such policies may involve credit risks to
other member countries, and weaken their reserve position. It is perhips

. the fear of lack of this kin& of policy coordination that makes Japén re-
luctant to join the proposed ECAFE reserve system, sirce they aré“poténtinll
creditors such as Japan who will lose when policies cannot be restfaihed

by borrowing members.1llﬁ‘§ractice, however, a proviSidn can be iﬁclﬁded
such..that any 1arge‘automatié borrowings can be preﬁented (See Triffin-(ldj).
It goes without saying thaf ;e assume here that currency exchange rates

are to be fiked. If exchaﬁge rates are perfectly flexible, then there is

no point for countries to hold any reserves (except perhaps some for w&rk~
ing balances), and the arpument about reserve pooling becomes irrelevant.

ot

Heasurement of Some Possible Gains in Reserve Pooling in the ASEAN Recpion:

Thé gains to be measured here are those derived from the princ-
ciples of risk insurance and internalization. The gain from the former
can be ascertained by comparing the standard deviations of the pooled. and
unpooled reserves in the region, while the zain from the latter depends

on the share of intra-regional trade in the region’s total tradec.



It is assumed throughout this sect1on that reserve changes are
normally and independently distributed. As Wadhva points out (See Wadnvq”
(16) p.311-2), the {ﬂeal data to be used in ﬁéésuring the standard de--
viations of the pooled and unpooled reserves are the: data on ex antg .dis-
turbances of the balance of payments, 51nce the ex post data are influenced
by the policies of the monetary authorities, and hence are less likqéy to be
independeﬁtiy ‘normally distributéd. Unfértunately, we have no choicé
but to-ﬁgé the ex post annual data of.reserves of the five coumtries in
the region. Another problem is the tendenﬁy of reserve-qhanges to'be
'serially-&EPEndéht'br aﬁtocorrelated, (See.Kenen and Yudin (8)) i.eivn

reserve chaﬁge in this period is likely to be correlated (either positively

or negatively) to last perio&'s change. If this is true, then the assump-
tion of independently distributed reserve changes is invalid, ard sape.

qualificatiéns have to be made in interpreting the empirical results.. .

For the purpose of illustration, we postulaté two hypotheses.

5 S By
-~ . e

about the probability of reserve exhaustion:

"'Hypotheses I: Each country and the pooled-reserve fund hold
Teéserves 1arge enough to av01d runnlng out of reserves not e¢xXceeding a

per1od of two years wlth a probab111ty of 95° Based on the probaollziv

L ARICRNI IS 4 A

assumptlon we make, this requlres each country and the fund to hold the

. reserves of 2.33 tlmes its own standard dEV1at10n of reserve changes,

: ‘
Cerhe b t -

Hypotheses 11: Each country and thé fund hold enough’ fund before

exhausting_regerves in a period not exceeding five years with 95% probability.

V . Sy
EEETINS S R



This is equivalent to holding the reserves of 3.68 times the corresponding

O

standard deviation.

Table II shows the standard deviations of the unpooled and the
hypothetlcally pooled off1c1al reserves in the ASEAN:region. It can be
seen that the unpooléd standard deviation (mill $1387 which is the sum of
each 1nd1v1dual country 5 standard deviation) is only slightly greﬂte
than the pooled standard deviation (mill $1337.8). Under hypothesis I
the uﬁpooledl¥equifed reserves are 3232 million dollars, while thg_poo}ed
required'féserves are 3117.1 million dollars. Under hypothesis I},,the
former are 5104.5 million dollars, while thé latter are 4923.1 millipé
&ollars. Under both hypotheses, the reduction of required reserves rgsulting
ffom poolingiof'reSErveswamong the ASEAN countries .is 3.55%. Comparing
with Wadhva's-feSﬁlts for reserve pooling for the Asia and the Far Bast
(ranging from about 60% for the ECAFE region to about 35% for a subregion
in the ECAFE region)}, {See Wadhva's, p.325. Wédhva dﬁes not calculate
for the ASEAN region) our result is very small indeed. If this i$ any
indicétion of the gain derived from the risk insurance pfinciple, the pain
from pooling reserves by the ASEAN countries is relatively small | Tﬁis
can be expla{ned from the fact that during the period 1966-1973, reserves
changes in the ASEAN countries are highly positively correlated - the
pairwise correlation coefficients ranging from 0,65 to 0.97 (See Table III).
It should also be noted that reserves holdings in all ASEAN countries has
almost continuously and dramatlcally (with the except1on of Thailand) grown
over the last eight years. {See Table I). Four countr:es of five more than

doubled their reserves holdings over the period.



Year

1966
1967
1968
1969.
1970
1371
1972

1573

Source:
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Table I:

Total and Individual Annual Official International

Reserves Holdings of the ASEAN Countries, 1966-1973

L

Thaiiﬁnd Philippines :ﬁgiaYsia Singapore Indonesia

924
1009

ozl

e16
877
1052

1284

194
180

161
121 0

251
382
551
1038

(million dollars)

ok T

681

457
515

680

733
899
981

1367

228
198

216
244

294

592
876
1188

807

23
6
87
122
160
187

574

IMF, International Financial Statis;ics, 1969-1974

ASEAN
Region
2050
1850/
2000
2152
2354
2937
wse

5684
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Table II:”

Standard Deviations of Total and Individual Reserve
Changes in the ASEAN Countries and the Required Pooled

' -'and'Unpoole& Reserves Holdings.

(million dollars)

[

@ (3) 4+

Countries Standard Required Required % Reduction of

and Region Deviation Reserves Reserves Reserves by
Under Hypo- Under Hypo- Pooling (under
thesis I thesis II both hypotheses)

((Dx 2.33)  ((1)x 3.68)

Thailand 126.2 294.0 464.4

Philippines 308.3 718.3 ©1134.4

Malaysia 291.5 679.3 1072.9

Singapofé 372.9 869.0 1372.5

Indonesia 288.1 671.4 1060. 3

Total 1387.0 3232.0 5104.5

(unpooled) | Y 3.85%
ASEAN Region 1337.8 3117.1 4923.1

(pooled)

* (Unpooled Required Reserves - Pooled Required Reserves) x 100

Unpooled Required Reserves

Source: Data calculated from Table I.
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Table 111: Correlation Coefficlent Matrix of Annual Official Reserve
Changes of the ASEAN countries, 1966-1973,

Thailand Philippines Malaysia Singapore Indonesia

Thailand 1.00 0.80 " 0.65 0.72 0.80
Philippines 1.00 0.95 0.97 0.95
Malaysia © 1,00 0.95 0.93
Singapore | 1.00 0.9%
Indonesia ' | - '1.00

Source: Data based on Table I.

Table IV: Autocorrelation Coefficients for Annual OFficial Reserves
Changes of the ASEAN Countries, 1966-1973.

Country " Autocorrelation Is b signifidant at
Coefficient(b)* 0.0S level or not?**
Thailand 0.79 No.
Philippines 1.582 No.
Malaysia 0.13 No.
Singapore 0.79 No.
Indonesia 0.28 No.

* R, = a+b Rt- , Wwhere Rt is an official reserve change in year t.

t 1

*%  An appropriate t-test is used to determine the significance of b.

Source: Calculated from Table I.
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Table V: . Maximum Continuous Reserve Losses of ASEAN Countries,1966-1373

indonesia
Malaysia
Philippines
Singapore
Thailand

ASEAN

Saurce :

Period

1967
1967
19€7-69
1967
1969-71

1966-67

- Reserve Level at
End of Preceding
Year ($ million)

23
681
194
228

1021

2050

Data based on Table I.

17
224
73
30
144

200

Maximum Reserve Loss

($ mil.)

(% of r@sarve)

74%

"33%

38y
13%
14%

10%
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Table Vi} ”Percentaggs of Intrﬁregional Trade in the ASEAN Region
T (1960,1965 and 1970) I '

Year - " Imports from the ASEAN Exports from the ASEAN
countries to the ASEAN countries to the ASEAN
region as a percentage region as a percentage
of total regional imports. of total regional exports.

1960 31 ‘ 27.5

1965 . o 8.5 o : 22

1970 4.5 7

Somrces ; International Monétary Fund/International Bank for Reconstruc-

tion and Development, Direction of Trade, AlSuppicment to

International Financia] Statistics, 1960-1970, and H.G. Grubel
~and T.Morgan {(ed.)}

Exchange Rate Policy in South East Asia, 1972, Appendix on

Statistics on South East Asia Tééde, p.93-102,
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Tb be sure about our assumptlon we test if there is any*auto—
correlatlon in the reserve changes of each 1ndlv1dual country. The results
are shown in table IV which enabie us to conclude with 95% statistical
confldence that no 51gn1f1cant serial dependence 'is present in the’past

data of the resérve changes.

Another simpler method of measuring the risk-insurance gain of
reserve pooling is to compare the maximum continuous loss of gros; reserves
by individual countries with that experienced by the ASEAN reseriéffund.
This is done in table V, from which we can see that the maximum éd&tinuous
loss of the ASEAN pooled reserve is only 10%, while the loss in each indivi-
dual coﬁntry ranggs‘f:om 13% for Singapore to 74% for Indonesia.  The pooling
of at‘ygést 10% of the total reservé during the period would be enough for
covering the maximum continuous loss by the group as a whole. If the future
performance of the ASEAN countries is at least.no wérse than their past
one, their partiai'pooling should be beneficial in ;educing to some extent
the risk of reserve losses., Other gains such aS longer term investment
and intra-regional investment will be possible once the pooled risk is
reduced.

The gain of reserve pooling from internalizing the intra-regional
trade can be gauged by a rather crude way of observing the trend of the
share of intraregional trade in the total regional trade. In table VI we
tabulate the intraregional trade in the ASEAN region as a percentage of
both the region's total imports and exports for the years 1960, 1965, and

1970, It is clear that intraregional trade both as a percentage of the
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region's tofal imports and exports declines dramatically over time. Mutual
trade among the ASEAN countries seems to assume less éﬁdlleés importan;qu
vis-a-vis trading with the rest of the world. Perhaps, similarity in thé:
pattern of production and little complementarity in the processﬁof produc-
tion are dominant among the countries in the region. Whaxever”fhe”causes
of this downward trend are, if the trend continﬁes it means tﬁéx little
can be gained from internalizing the mutual trade when reserves are pocled.
However, if reserve.pooling encourages more mutualrfra&e, as the example
of the Central American reserve pooling might suggest,.fhe.potential gain

of this type can.be quite substantial.ﬁj

Concludigg;ﬁemarks:

Like many cost-benefit case studies, the cost-benefit case study
of reserve pooling (or some other kinds of international payments arrange-
ments) cannot be easily conclusive on theoretical grounds. Even en empi-
rical grounds, any decisive solution is not easier to be found. There
are several costs and benefits which cannot be measurcd, e.g. the cos*t of
policy coordination among participating countries. The scope of this paper
is confined to only reviewing and mecasuring some gains in a hypothetical
case of reserve pooling in the ASEAN region. There are many present and
future events which are relevant to the discussion above. Two of these can
be briefly mentioned here. 'The first is the US military withdrawal from
South East Asia and the consequent smaller US military-related expenditure

in the region. This will somewhat reduce foreign exchange earnings of some
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coumntries in the ASEAN regic;m, e.g. Thailand, and the Philippines. The
second is the soaring world priéc'of 0il, from which an oil-producing
country like In&oﬁesia will 'beﬁéfit in terms of more foreign exchange
earnings, while thé fést of the AGEAN region face worsening balance of
paynments positions. Hfhese two évants may make some countries more eager
t¢ form an J.C\SEAN reserve fu.d, while others may even be more reluctant
to do s.oj. - It is beyond the scope of tihis paper to analyse motivations of
each cou:n{r)} \#ithjlreg-a-rd'to reserve pooling., The point is raised to
demonstrate that we should nake a qualification to our érrpirical results
above -- a qualification that history and past data may not be adequate
for am, analysis of future international payments arraragementsfllike an.”

ASEAN reserve fund.
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Footnotes:

There are three main types of regional payments arrangements:

a) A clearing union provides a mechanism for the multilater;1 compen-
sation of payments in respect bf‘ihtrérégidnal transactions and
the periodic settlements of net outstanding balances.

b) A payments unlon prov1des ‘medium term balance of payments credit
(cf. only 1nter1m credlt in a clearing union)

c) A reserve center involves the joint holding and management of a
portion or a total of each participating member®s official menetary

reserves. See Bahram Nowzad and Jean Messenesi (10).

v By

ASEAN embraces Malaysia,.lndonesia, the Philippines, Singapore, and

Thailand. It was established in 1967; one of its aims is "to accelerate

the economic growth, social progress and cultural development in the

region through joint endeavours'.

The latest progress so far is the signing in April 1973 of Iran and
Sri Lanka in the Agreement of Establishing the Asia Clearing Union.
Iran, Nepal, Sri Lanka and Pakistan officially offered host facilities
to the Union, and Japan has gradually changed its negative position

toward the Union.

The terminology of the princirles is used after Mundell's. See R.
Mundell (9). The principles apply for both partial and total reserve

pooling.

The strict condition for the standard deviation of the pooled rescrves
to be reduced is 2 I, Pij

coefficient between country i's™ and country j's reserves, and n is

n(n-1), where P ij is a correlation

the nunber of the countries. See Wadhva (16), p.311.
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Nevertheless, he goes on to say that there is no harm in attempting

to gain maximum benefits that can be achieved through such experiments.

This may require charging interest rate a§whigh'§§lthat in major
foreign money markets on the intraregional investment --- an argument
which Triffin (14)1and Grubel (5) both puf forﬁgrd.

It must be warned here that increasing intraregional trade itsclf may
not be economically desirable if it involvés a “trade-diverting effect”

-- a familiar theoretical argument against customs unions.

e
.....
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Introduction

One bas:.c cb;ect:.ve of 1ndust*:~.allzat1.on in Thailmd dur:.ng the
I N s

last decade has been to prov:.de more emnloy wnt Opportm:l..ty. Th.ts was

in;plicit in the 1960 s r.«ur_ng which tbe Board of Investment was elways
making the point of statmg the 'ﬁamber of workers to be employed in each

promoted investment project. %/ '1‘1._ e@loymnt ob;ectlve became expllcit

in the Third Natlonal Econom:.c and Social Development Plan.-z-/

The creation of emnlovment cculd be approached in two ways.

One is to choose J.ndustrlal proge~" which could c’-eute a large nunber cf

i ;
.

en@layment, di"ect and 1*1"1rect, irres pect..,ve of the size of capital

required. Another is to chogse laghor intensive mdustries, measured in

te:m of labor-cap:l.ta,- rat,.o, or bv deo;gﬁmng mve.;tment incentives such

that labor intenmve :.ndustries are favored. In view of the apparent

TN

1/, See announcement of the Board cf Investrent on promoted firms
pule.shed in "The Investor", B:azkok, various issues.

__/ NEDB, Third National Economic and Sorcial Development Plan, 1972-1976,
;. Bangkok, 1973. ‘ ‘
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scarcity of capital in Thailand, the latter approach woulid be more

appropriate. Obviously a labor intensive industry could also have a
strong linkagé effect, thhé'créating a large number of employment.

This paper is to evaluate whether investment incentives in o
Thailand have been in favor of labor intensive industries. The answer

would have important policy implications for the develcpment of the' "

manufacturing sector.

In the previous study by the author the answer on fﬁé reigﬁion--
ship between incentives and labor intensities was found to be negatlve.E/
But the result there was obtained from a simple chl—square test, w;th
‘@ rather arbitrary grouping of the ranking of incentives and factor
;ntensity.. In any case, the even more important point was that economic
implications of the result were not cbvious. It is therefore felit that
_mgxg:work”would have to be done before some meaningful implications

coqld,be arawn.

To do so certain conceptual and methodological érobléms would
first have to be cleared up. For example, what should we expect the
. relationship between incentives and labor intensity to be in a developing
country which is supposed to be labor abund#nt? Another equally impértént

issuve is the measurement of incentives and factor intensity.

‘This paper has five sections. In Section II the conceptuai
i

and methodological problems are discussed, followed by the discussion

on data used in Section III. Section IV presents our findings and economic

3/ Narongchai Akrasanee, The Structure of Effective Protection in Thailand,
a Study of Industrial and Trade Policies in the Early 1970's; Report
~_prepared for the Minmstry of Finance and the IBRD, Bangkok ;-March
1975, pp.186-187.




- implications thHereocf. The last section is summary and conclusion.

Distortion and Factor Intensity of Pyoduction and Trade

. Under: the system of free trade, without distortion in both
product and factor markets, and with other well-known assunp_tioms, the
Heckscher -~ Ohlin theory of international trade states that the country
will find it advantagecus to export oonmdities which use its abundant
factor more intensively.y The theory implies that, if labor and capital
are the two major primary fagj:ors of product,i,op, exports of labor
abundant countries should be labor intensive relative to theiz inports.-‘r?-/
When the product market is distorted by means of protection, the produc-
tion of importables becomes profitable, and domestic production of import
conpg}:j_.ng goods expands. With the assmrpt_:ion of_ no factor reversal, the
H-0 theoxy inplies that tﬁe protected import competing goods would be
capit;al intensive. The productiox}. of even mrrehcapita‘l intensive goods
would be viap{}g__yhgz_-x effecti‘_rfa protection is h;‘._gp enough. Furthermore
if effegtive grotectio_n is hi_g}-; enough the country may export capital
intensive gpods. It thus follows that more \cap."l‘tal intens_ive industries
would have a highg: level of effective protection. Inkz other word, under
this system one should expect a positive association betwéen.the effective
rate.‘of: protection‘ and the degree of capitlal intensity.é/ The causation

would run from the degree of protection to the choice of industry.

4/ See, for example, J. Bhagwati, "The Pure Thecry of International Trade:
A Survey", in Surveys of Ec:qnomis Theory, Macmillan, 1967.

5/ We exclude natural resource based comwd1ties and consideration of
home goods for the time beirig, <

&/ Note that with the assumption of similar production function and no
factor reversal, only the issue of the choice of industry is involved
here.



Suppose for the time being that preduction and trade do behave
according to the H-O prediction, then testing the rglationship betweez}
capital intensity and the effective rate of protectlsn would be equivalen£
to testing the H-0 hypothesis. The answer would imply the optimality

aspect of production and trade.

Three cases could be considered.

1. Positive Relationship
For a labor abundant country a positive relationship

between the effective rate of protectioﬂ and capital intensity would
confirm fhe‘H-O prediction. The conclusion which could be drawn is that
production responds to incentives. But fhe relationship alone will not -
be sufficient for us to conclude as to how far the output mix differs‘
from qptimality. That conclusion will élso depends on the factor inten-
sity of production and trade. 'I‘hat is, if exports are labor intensive
relative to import competing gsods, fhen protection has not distorted
the output mix too much. Import combeting goods are produced because of

protection, “and they have to be capital inténsive, On the other hand,

if exports become capital intensive, the output mix is very much distorted.

If we were to evaluate the structure of incentives in terms of
employment in this case, the degree of incentives indicates the direct
resource cost of creating an extra employment. The more employment to

be created the higher will be this direct resource cost.

Would an alternative protection strategy such as higher

protection for labor intensive industries provide more emplcyﬁént at lower
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cost? According to the model under considerationllabor intensive indus-
tries do not need protection unless they are very inefficient. Therefore
'the'answeg to the gquestion is "not nécessarily'.: Bﬁt if the alternative
strategy is to provide no protection,ianﬁ“reéources are "fully employed”

as assumed in the model, then employment is created at lower cost.

2. ©Negative Relationship.

If the relationship has been found to bé negative, the

' structure of incentives is not in favor of capital intens;ve industries,
and production would appear to have responded to incen;ives. The
production of import competing goods perhaps only involées Qoods which
are not very éapital intensive. The structure of inéeniives implies an
: exportioiiénted trade strategy. If production has reaiiy responded to
incentiveé; the policy would be judged to be appropriate. It is however
possible that, for reason to be explained later, there is no causal

relationship. The association found could be due to ¢t ance, and the

policy used can not be judged.

3. Mo or Insignificant Relationship.

This is perhaps not an uwnlikely case. The reason is that
the H~0 hypothesis assumes that the choice of, séy, a labor igtensive
industry'depends very much on the wage rental ratio, andlfhe wage rental
ratic will be such that the labor intensive industry is rélatively a
cheaper industry. This assumption inpliesltﬁét there-is-no distortién

in the factor market. If that is not the case then the production pattern
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might.: not;_: follow the H~0 predictib:l;sl it will depend on whether the direc-
ﬁi;on of the wage-yental ﬂistoft.iox; is in the same direction as the
coﬁntry's factor endowment,; and ai:r tixe same time the structure of
g;ro_tection.y Therefore unless weli'c‘r'i.ow the distortion in the factor market
we Iﬁill not be able to say whether the no relationship means that incen-

tives are not in favor of capital intensive industries.

The last point we have made is a very important one. I¢ means
that in ordg__; to -study the relatio;xéhip between incentives and factor
| intensity it is important to understand the factor market. First, it is
the distortion in relative factor priceé, and second, how factors respond
te factor prilg_es. On the first probleﬁ it is well known that in develop~
.ing comtries the .government inﬁerfereé in the factor markets such that
the wage rerlltal ratio could be distorted. In Thailand, for example, there
is the minimum wage, and the purchase of capital goods of some promoted

industries was exempted from import taxes. As for the second problemn,

it is not at all obvious how factors respond to factor prices. -

In this study we will not be able to measure the distortion in
the wage rental ratio. We feel that the ratio is distorted, and the
direction of distortion is opposite to the factor endowment of Thailand.
But the distortion should not be too iarge since there has not really
béen an ‘ext.ensigg subsidization of capital and the industrial wage rate

should not be too far off the efficient level, especially that our study

7/ The issue was summarized by Anne Krueger, "Comparative Advantage and
Factor Market Distortions in Developing Countries,”™ lecture in honor
of Frank Graham, Princeton University, April 10, 1975.
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is on 1971 when the minimum wage law was not yet introduced. We are,

however, more concerned with the functioning of the factor market. More
work would need to be done before we can say .anything about it.

Spec;f;cally a study would have to be made about the labor market and

how fxrms make their decision regardlnq the wage rental ratlo. The
P LT SAR T
1nterpretatlon of our result below is, therefore, made with reservation.

‘ On the other hand if the wage rental ratic is not very muach
dlstorted, then the 51tuat10n of no relatlonshlp could indicate the case

of factor reversal 1n some lndustries whxch could be large enough in

'number such that no 51gn1f1cant relatlonshlp can be found For example

hlgh 1ncent1ves mlght have been glven o labor 1ntenszve lndustrles at

flrst. But after a Whlle scme of the 1ndustries whlch rece;ved a high

level of incentive mlght have 1nvested more capxtal per worker whereas

1ndustr1es with a low level of lncentzve mlght have 1nvested less, thus

'resultlng in a change in the capltal labor ratlo.—/ Therefore when we

compare the effectlve rate of protectlon w1th the degree of capltal

xnten31ty we mlght flnd that there was no systematlc relatlonshlp

"between them.

CTITL

T

pata and Mcasurement pxobleins

| To stu&y the relatlonshlp between 1ncent1ves and factor intensity

PR
AT

we use data of the year 1971. Effectlve rate of protection is used as

an indicator of incentives. The rates were calculated and reported in

.8/ I am indebted to Michael Lav for this point.:

E
TR
y

o db



the earlier study by the author.-g-/

The rates used here will the realized
effective rates, which have been calculated from price comparisons. They

indicate protection actually utilizé&, thus a sx".x:i'.tablel measure to use.

'I‘he iﬁdicator of factor intensity is moyre complicated. Ideally
L
one should use machJ.ne hours per man hours for the product:.on of one unit
of output. But the data axe sa.mply not available. 1In such a situation

value added per employee has been used as a proxy for factor intensity.

This proxy, first introduced by Hal B, Lary, is a composite
index of both human and physicai capital.E/ The higher the value added
per employee, the more capJ.t:al 1ntenslve the J.ndustry An industry with
a h:.gher value added per employee can be said to use e:.ther a large

H
capltal eguipment per employee or hlgher prc;portlon of skilled employees,
or both. The statement can be made clearer by separatlng value added
per employee into two parts; one is wage salazy per employee and the
other is non-wage component of value added per employee. The increase
in value added per employee is due to eJ.ther of the two factozs or both.
Hal Laxry used U S. data to test the correlatlon betWeen waqe-salary per
emplovee and the proportion of skilled worker in total employment and
found that the industries usmg a higher proportmn of sk:.lled workers

have a higher wage rate per employee. This implies that although the

increase in wage coxrponent nay be due to other factors such as union

9/ Narongchai Akrasanee, "The Structure of EffectJ.ve Protection in
Thailand", op.cit.
10/ Hal B. Lary, Imports of Manufacturing from Less Developed Countries,

National Bureau of Economic Research, New York, 1968.



power, “industries:with higher wage can be expected to employ relatively
more skilled labor. He also found the relationship between non-wage part
-of value added per employec and the physical capital per e.mplogee, .The
-strong ¢orrelation of: the last two variables indicates that;f,hq,. industries
: with higher non-wage value added per worker alsc have higher physical

capital labor ratio. These evidences accompanied with the positive

-~ relationship between wage rate per ecmployee ané non-wage part of value

added per employee using U.S. data confirm Hal Lary's introduction. of
value added per employee as a good proxy.for skill and physcial .capital

"per unit of employment.

H&ﬂévéf,f'tﬁere are also some limitations on using the index.
When we use value added per er‘r&pioﬁree' for the purpose of'cbmbarisonl 'flmo'ng
indl:‘s'fries; we have to bewa;.re that the produc't: irtaxket inuperfééﬁiér;s :c_an
affect. the "nOn-wai‘ge' component of valuc added independently of 't'he:iz‘)t::er-
1ndustry Gériatiéns in the use of capital per employee. ' 'That is the
industries with higher non-wage part of value added may be the “r'es{:;lts
of their advertising effects, their efficient research and development
effects and even. .due to the difference in the.rates of return on capital.
Similarly, imperfection in the: labor market owing to the c1.1‘.ffferx:.«_e';nr.‘_e_sj-i in
the strength of organized labor as well as qin the extent of the gc;\;:rm'nment
intervention in the fixation of wages, affect. the int,e,rindusti-;.diﬁferences
in the wage component of value added independently: of: the skili{_,con:ponent
¢ of the labor force.  Anyhow,; it will be assumed that these 1nfluences are

T mot-important enough to cause the interindustry differences.in respect

= of skill . and physical capital per employee. c o A



- For Thailand, with very limitéd data 6n.capit;1létock, vgigg[
added per émployee'with‘somé'assumptioné:oh its pos%ihle shorthmingg
seems to be the best measure of factor intensity available at present.
The validity of this proxy has beern: tested using gross value added per
eﬁpléfée._ The Spearman rank correlations have been'caicﬁiétedgfo;'fiée
pairs of variables based on the Jdata from the 1971 induSErial Ceggu;: ?
T&e ¢éirelation_cogfﬁicient of .35 for the relationship bétween'ﬁon-wééé
pért of value added per employee and the book value of fixéd‘assets ééi 
employee which is used to represent physical capital”per eﬁployee shéﬁé;
a significant positive relationship batween them at .05 level of confid;nce.
Alternatively for the relationship batween wage salary per employee.and
the proportion of skilled labor to:total employment, the correlation of |
.51 indicates that skilled labor is more concentrated in the industries
ﬁiiﬁ ﬁigh rather than low wage rate. These twd correlation coefficients.
show that value:adQQd per employee can well reflect the }nnﬁéa as well as

physical capital intensity of .an industry.

Wwhile variaticns in the value adaéd péi employee are.due to_
variations in its components, i.e.,'ﬁ%ge and nbn;wégé ;léﬁénts, the cor-
relation between value added and its non-wage component is higher than
that between value added and its wage component. The rank correlation
coefficients are .98 for the former and .74 for the latter. Furthermore,
we have also computed the correlation between these two components of
value added each in terms of total employment. The correlation as high
as .62 points out that they are significantly associated with each other

at either .0l or .05 level of confidence. This implies that an increase
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in skill intﬁnsityris highlyucorrélatéd with an increase in material
capital intensity. E; have also calculated thé ‘correlation bgtweep“yalue
added per employeg“and the value of fixéd assets-labor ratio. Although
the rank_cor;g}aﬁion is not impressively high, an estimate of' 58 i8 high
.enough, to conclude aﬁ both .01 énd .05 levels of confidence tﬁ%ﬁ?they

are positively relafed to eachjother; These statistics confirm. tg, some

extent that value added per em@loyee can be reasonably used to represent

capital intensity.

“The value added used i;.the diéﬁussion above is g;oss'value
added, i.e.,, inclusive of busineés a;a ex;ise taxes. ﬁdwevéf*fhe~indicator
of factor intensity to be used 1n.t;st1ng the relat;onshlp betweeti in-
! centives and factor intensity is derived from net value added, i.e., net
of business and excise taxes. This would be better than the gross value

added, especially if we assume that consumers bear the entire burden of

both: taxes. Since business tax rates do not differ much from industry

- to indugtry they would not affect the ranking oF industries in term of
value added per gmployee.yery mich. On the other hana, the difference
.gin:excégg ;y; rates_}s raéger 1ar§é amShdfinaustries, thus the ranking
of industries would £e affected. Tﬁeigﬂéké;}hbﬁever,-only_a few
industries which are subject to exciégiﬁékléir

Another problem which should be considered is whether net value

added should be in domestic or world prices. HNet value added in world

prices are obtained by deflating net domestic value added by the effective

11/ Narangchai Akrasanee, "The Structure of Effective Protection in
Thailand,"” op.cit. pp.26,44.

L]
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rate of pxqtection; Net domestic v#iue added is CQﬁsidefea-to be dis-
torted, thus could'exaggetate theﬁdegree of capital intensify especially
in the case when protection créétes excess profit, However if we use
nét wqud value added, it could underestimate the degree of capital
intensity. For when the effeétive rate is vexry high, the net world value
added would tend to be very low; we could even have net negafive world
value added for highly pfétedted industries. Obviously if protection

i is.ﬁust enough for an‘industry to suwrvive in all cases, then net domestic
value *added would be more appropriate. This is because, as discussed
in Seétion 11, capital intensive industry starts its production when
prcteé£ioﬁ“is high enough, -and this protection is,giwen by'fhe'ékcess of
. domestic ové; world value added. In our case we do not know for certain
whether brotection is just enough. We aré, therefore, using botﬁlfypes

of net value added.

 Ther9 are other measurement problems such as the ievél o£ _
caéécity utilization at the fime,'firms with different sizes in fﬁe.same
industry, the decreasiﬁg‘éosf vérsﬁs increasing cost induétriég;‘eFC;,
which would affect the degree of capital intensity. wé’havé.nétvhegn
abie‘ﬁo :esolve these problems. We simply have to bear thém in‘ﬁiné

when interpreting the results.
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IV. Incentives and Factor Intemsity: Some Empirical Fiandings

The coméuted‘net value added:per‘employee, net world value
added per employeé, and Balassa's and Corden's realized efﬁective rates
of protection are shown in Table 1.. To aid in the analysis, we have
classified the industries into 5 classes according to the levels of
value added per employee calculated by each method. The “very high”
class includes the industries with V/L higher than B100,000; “high"
class, between 50,000 and 100,000; “medium“.class, from 25,000 to 50,000;
"low" class, 10,090 to 25,000; an@_“very_1qw“_g;§§ﬁrrefgrgntorpbpse
less than 10,000. Table 2~-6 show the ranked industries foi‘each class

for different proxies of factor intensity.

Consider net‘véiué added per employee first. Since there are
only 6 industries, i.e., non-alcoholic, beer, whisky, cigars, cement
and petroleum product industries which are subject to excise tax, the
industries in each class are not much different from those classified e
by gross value added per employee. That is most of the industries in - :
"very high" and "sigh” classes aré imé;;ﬁ-eoﬁgéting whereas those in
"low" and "very'lgw" classes are ncn—impor£ competing,and‘ekport-
oriented industries. Most indﬁsﬁries are gathéred in the "medium"
the majority. Théuaﬁly change in the comparison of each oclass of gross
value added ané nét value added per émployéé ig that beer and whisky
industries which 'belong to “very high" class according to the former

proxy are switched to “high" class under the latter. This indicates
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Net Value Added per Labor and Effective Rate of

) Iable 1
- Proteéction, 1971
. O [vet v.As , - [Net V.A.: _c c
Industry: Net V.A./Labor |t =" A abor | TiERE—~/ Labor| ¢ FFE ERP
(B} {C} :

Meat Product 1,879.65 2,877.17 2,125,34 - .3467 |- .1156
Sugar , 24,910.98 127,608.31 | 26,602.92 - 0977 - ,0636
confectionary 4,265.71 ©5,340.14 |  4,917.81 - .2012 - .1326
Sweet Condensed milk HO 45,709.33 43,976.65 | 44,629.30 .0394 .0242
Rice 39,196.09 48,402,19 47,093.71 - .1902 - .1677
Cereal prep., nes. 13,908.76 14,798.12 14,722.93 - .0601 - .0553
Gourmet seasoning HO 20,914.29 29,007.33 '.2:25,.';350.6_'_5 -~ .2790 -~ J1750
Tapioca flour 44 ,286.66 60,853.64 | 63,104,39 - *.3568 - .2982
Food seasoning 5,109,21" 6,220.13 | . 5,651.16 - .1786 - .0959
Fruit & vegetable preserved - - = - -

Fruit canning HO '8,555.41 19,740.23 11,943,90 - .5666 - .2837
Frozen seafood - _ - : - - -

Other food preparation, nes. 23,028.12 32,256.78 29,120.03 - ,2BBl - .2092
Non~alcoholic beverages HO 17,413.89 24,555.42 22,020,60 - 7 .3022 - .2092
Beer ‘ : HO 64,854.93 19,400.22 £7,828.15 2.3430 . .3560
whisky HO 98,472.85 33,022.42-§ 39,803.09. 1.9820 3.4740
Cigar & Cigarettas HO 139,976.83 148,595.36.{ 148,595.36 -« .0580 - . .0580
Cement 200,306.49 ' 243,208.46 | 238,829.72 - .1764 - .1613
Vegetable oils HO 42,966,860 50,400.94 49,009,70 - .1475 - .1233
Lumber & shaved wood 16 ,409.82 36,200.79 28,588.54 ~ 5467 - .4260

- b‘[—



{Table 1 continued)

Net V.A. Net V.A. B c
Industry Net V,A./Labor T;ZJ_R_P_(T/Labor WA&OI ERP ERP

Plywood 9,251.94 2,540.35 4,864, 32 2.6420 . 9020
Parquet 11,295.08 |  4,518,03 6,684.44 - 1.5000 . 6890
Leather 25,712.89 |  31,709.08 31,284,70 - .1831 .1709
Vegetable fibres 27,411.06 27,953.35 27,853.94 - .0194 - .0159
Thread & yarn HO 28,766.88 19,280.75 20,651.02 .4920 . 3930
Synthetic fibre HO 66,487.67 39,110.40 52,978.23 .7000 .2550
Cordage rope HO 7,308.89 5,382.50 5,789,22 .3579 .2652
Petroleum product HO 155,698, 28 169,108.59 157,001.39 - .0793 - .0083
Glass sheet HO 51,438.59 242,128.25 43,529,31 .2210 .1817
Chemical Mat. HO 77,786.79 53,399.32 59,189.46 .4567 .3142
Iron & steel basic prod HO 37,676.47 26,167.85 31,813.28 . 4398 .1843
Iron. & steel wire rod . s .. HO 30,444.92 16,857.65 25,057.55 . 8060 . 2150
Non-ferrous metal pasic (excl. Tln) 24,748,34 23,551.90 23,764.49 . 0508 L0414
Textile fabric HO 34,965,97 17,905.55 21,320.71 .9528 .6400
Cotton fabric HO " 19,194,14 17,363.97 17,855.01 .1054 .0750
Gunny bags HO 7,596.99 1,383.03 4,202.10 4.4930 .8079
Paper produdts’ HO" 29,859.29 12,909.33 22,406.79 1,3130 .3326
Rubber tyre and tube = HO 127,653.47 88,488.47 101,984.08 .4426 .2517
Synthetic rubber waste & scrap ' )

& mat. of rubber 26,517.24 26,731.09 26,650.49 -~ .0080 .0050
Articles of rubber HO 18,645,11 21,807.14 21,284.37 - .1450 - .1240
Finished structural metal HO 25,961.18 20,028.69 20,785.58 .2962 .2490
Other metal product . ... HO 19,261.66 16,080.27 16,235, 38 :1871 .1864
Pigment, paints HO 37,293,685 21,914.36 32,794,45 . 7018 .1372
Misc. chem. product, plastic, T

synthetic . . 8,987.70 6,775.49 7,191.88 .3265 .2497
Other wood .products 11,;148.79 6,673.53 7,262.11 .6706 .5352
Clothing HO 5,581,83 6,226.24 €,005.84 - .1035 - 0706
Textile articles HO 14,460,93 8,841.90 10,032.56 . 6355 L4414
Shoes o HO ' 23,167.97 - 13,023.03 145470.94 L7790 .6016
Prlntlng & Publlshlng HO i 25,149.69 |  32,451.22 | 31,555.45 - .2250 .2030

-S‘[—



{(Table 1 continued)

_|Net V.A. Net V.A. B C
- Indqsgxxj_.- Net V.A./Labor I+ERP, ./ Labor] 1#ERP, ./ Labor ER? ERP
(B) (cy ‘
‘Leather goods BO 8,596.02 4,983.78 5,786.23 L7248 .4856
Pharmaceutical HO 15,767.69 7,088.19 10,597.28 1.2245 . 4879
Scap, detergent e HO 276,873.95 203,090,9%9 229,314.19 .3633 L2074
Pottery china & earthen ware - BO 5,869,76 2,552.40 3,416.83 1.2997 L7179
Precious stones HO 19,668.33 20,612.38 20,483.58 ~ L0458 |- .0398
Badminton shuttle cocks HO 45,719.38 17,911.61 22,787.91 1,5525 1.0063
‘Matches HO 30,974.15 35,274.06 34,233.14 - L1219 {- .0952
Wood Furniture HO 31,567.50 32,420.15 32,251.23 ~ 0263 - .0212
Motorcycle assembly & parts HC . 48,387.03 27,080.27 30,951.85 . 7868 .5633
Bicycle assembly & parts T OHO 9,319.69 6,332.06 7,996.30 L4702 1655
Radio & egquipment HO 61,875,31 48,963.61 50,382.96 .2637 .2281
T.V., household appliances _HO 28,302,29 15,743.62 17,846.21 L7977 .58%9
Storage batteries HO 38,378.99 45,003.52 44,762.07 - 1472 - 1426
Electric bulbs HO 26,378,97 17,836.88 20,271.24 . 4789 .3013
Tractdr assembly HO 161,949,92 152,927.,22 151,261.46 .059Q L0527
Othexr ag®. & non electric machine HO 14,236,34 13,586.20 13,669.68 . 0480 0416
Wire, cable & accessories HO 25,315.76 18,852.9¢6 20,923,684 . 3428 . 2099
Moteor wehicle parts HO 24,438.87 10,873.37 14,495.18 1.2476 .6860
Truck assembly HO 163,791.58 54 ,354.42 102,787.31 2.0134 .5235

Notes

Source:

ERF =

= Balassa

= Corden

MNarongchal Akrasanee, "The Structure of Effective Protection in Thailand," op.cit.
op.cit.

Effective Rate of Protection

—g'r.-



Tabla 2:

Industries with Very High Value Added

per Employce (%?L > 10G,000.-).

ﬂI%

S fﬁ;
,L__

t1§?g

Soap & detergents
VI .

Coment

Truck

Tractor

Petroleum
products

L't

Cigars & Cigarette

Rubber tires &
okukes

Coment
Soap & detergents
Petroléum

Tractor

Cigars g Cigarettes

Cemeﬁf

Soaps & detergents
Petroleuit

Tractor;

Cigars g cigarettes
Truck

Rubber tires & tubes

Source:

Table 1
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‘Table 3:..Industrices with High value Added per
Employee. {L—- = 50,000 - 100,000)
v sz Nvg
L ———n ——rin
L L
Whisky Rubber tires & tubes, | Tapioca flour -
Chem. mats. Tapioca flour Chem. mat.
Syn. fibre Truck Syn. fibre
Beer Chem. mat. Radio & equip.
Radio & equip. Veg..‘ oils
Glass sheet
Source: Table 1



.TTable,4: Industries with_Mediutha;ug1Addgd
per Employee ;gi_:s_,g§,ooo - 50,000}
NV J B~ NV
L t T L
Motorcycle : .éaéiﬁré equip. Vegetable oils

Bad. shuttle cock:
Sweet cdndensed-milk
Tapioca flour
Vegetable oils

Rice

Storage batteries
Iron & steel basic
Pigment, paints

. Textile ﬂapxic.

Wood furniture
Matches

Iron & steel wire rod
Paper prod.

Thread & yarn

T.V. & household app.
Vegetable fibre '
Synthetic rubber
Electric bulbs .

Finished structural
metal :

Leather
Wires, cable
Printing & publishing

Sugar

"Rice

Storagé'batterieé
Sweet condensed milk
Glass sheet '
synthetic fibre
Lumber ‘f* o
Matches o

wWhisky

Printing & publishing
Wood furniture
Other prep., nes.i
Leather

Gourmet  geasoning
Vegetable fibre
sSugar .

Motoxcycle

synthetic rubber

Iron & steel basié

tBeer

{ Rice

Storage batteries
Sweet condensed milk
Glas$ sheet =
Whisky "
Matches

Pigﬁent{ éaintéj

Wood furniture

Iron & steel basic
Printing & publishing
Leatherx
Motorcyecle . ... .
Other food prep.. nes.
Lumber .

Vegetable fibre
synthetic iubber
Sugaxr ool s

Gourmat  seasoning

Iron & steel rod

Source: Table 1



Table 5:

Employee (%! =
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Industries with Low Value Added per

10,000 ~ 25,000)

B

O
NV
W

L

Non-ferrous metal
Motor vehicle parts |
Shoes |
Other food ‘prep. nes.
Gourmet ~Seasoning

Precious stones

Other metal prod.
Cotton fabric

Art, of rubbéf
Non-alc. beﬁg;age
Lumbex | _
Pharmacueticals
Textile art..-
‘Machine shops.
Cereal prep.
Parquet !:

Wood prodﬁct

Non~alc. beverage
Non-fexrous
Pigmént,‘paints
Art. oflrﬁﬁber

Precious stones

metal
Fruit canning

Beer

Thread & yarn
Wires & cable

'} Bad. shuttle cock
| Textile fabric
| Electric bulbs

Cotton fabric
Iron & steel rod -

,.%Cereal prep.

.Machine shops
:Shoes

'Paper prod.

Finished structural

Other metal prod. . v
' T.V. & houschold app.

‘Motor vehicle partsi

Non-ferrous

Bad. shuttle cock
Paper prod.
Non-alc. peverage
Textile fabric
Art. of rubber.

 Wires & cébles .
Finished structural
metal '
Thread'&'yérn‘”
Precious stones
‘Electric bulbs
Cotton fabric’

' Other metal prod.

. Cereal prep. '
iMotor vehicle
Shoes ‘

Machine shops
Fruit canning'
‘Pharmaceuticals
Textile art.

o

Source: - Table 1

' 7.V., household app.



Table &: Industries with Very Low Value Added per

Employes (t.E { 10,000.5)

NV i NVB NVC ot
I _H -4
we . L i L
Bicycle & parts Textile art. Bicycle
Plywood Pharmaceuticals Wood prod.

sisc. chem. prod.

Leathef goods

Fruit Canning
Gunny bags
Cordage & rope

Pottery, china J

Hisc. chém. prod..
Wood prod.
Bicy&le‘andJéérts
Clothing h

Food seasoning

Cordage & rope

Misc. chem . prod..
?arquetlz |
Cléthiné

Cofdage & rope
iéather goods

Food seasoning

Confectionary

Clothiéé-L Confectionary
Food seaéoﬁinérir  Leather goods élywood
confectionary Parquet Gunny bags |
Meat'égédﬁcts“x: Pottery, china | Pottery, china
‘ R Plywood . Meat #rod.
Meat prod. -
Gunny bags o
source : Table RY o Lk
R {3
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that the capital intensiveness of the beer and whisky industries will
appear to be somewhat Iower if net value added Qét employee is taken

as a proxy for factor intensity.

Since the ranking .of both Balasga*s and Corden's realized

)
i

effective rates of*protectioh is quite s#milar exceéf that the rates
under Corden's metﬁod are mﬁéﬁly lower tﬁén those of Balassa's, the
indusﬁries in each class of Bélaééa's net wo;ld”ﬁalue added per emplo-
yee  (net value added per eﬁpléfeéwaéflatéd by Balassa's realized ERP)
are not much different from each class of Corden's, ' It is observed

that undezr these new proxies the values. of factor intensity of most

industries have decreased. Most fndustries are not concentrated in
the -"medium" class as in the c;se when gross or net’' value added per
emplpyee is used as a p:o%y. They are tranéferred to-the "low” and
"vary low" classes. However, most of the very high capital intensive
industriesh;emain in the‘“very high" class no matter which proxy is
employed g;nce their realiéed rates of protectidn are usually not high
compared to others. These industries are cement), soap and detergents,
petroleum product, tracéog, ﬁruck and cigarette industries. The in-
dustries which have a drastiejéhange under the proxy of net world
value added per employee aféwbeer, whisky, plywood, and parquet in-
dustries. Their capital iﬁfensit&eé appear to be much lowered under
the latter proxieé of wﬁich realized ERP's are the. deflator. Beer
and whisky industries come under "medium” and “19w" classes under

these new proxies. On the other hand, the levels of capital intensity



- 23 -

of some industries which are penalized by the rates of protection
(have high negative rates of protection)' have been raised by these
new measures. For example, tapioca flour industry is changed from
"medium” to "high", lumber and gourmet seasoning industries, from
'"1ow“‘to "mediuq“,rand fruit‘cannigg industty; f;&ﬁ”fﬁéry low®. to
- "low'. - | |
ﬁesxdes, another important point observed from usxng ‘ne
woxld value added per amployee as a proxy is that most of the 1mport—

i

competing xndustrles now belong to “1ow“ class whlle most non-lmport

i

competlng and export orlented 1ndustr1es belonq to the “medium" class.
¢ J

In other word, by th;s method of measuring factor intenszty, more

Jmport competxng 1nduspr1es are in low level of capxtal 1ntens;veness.
We employ 3 statistical methods in measuring the relation-

whip between the realized effective rates of protection and value added
per employee. They are Spearman rank correlation‘analysis, contingency
table analysis and regression analysis. The results are discussed in

turn below.

1. Rank Correlation Analysis

The rank correlation coefficient between net value added
per. employee and Balassa's realized effective rates of protection is
.1235 which is not significant at both .0l and .05 levels of confi-
dence. Wher the net value added per employee is correlated with the

realized effective rate of protection computed by Corden's method,
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Table 7: Contihgency Table, e & - ERP
(Ho: o is independent on ERPB}
%3 VH H M L VL Total
ERP®
vy, | 2g2en | 2 (oo 2 @y | 3 @Giom |3 (2018 |12
CHael oo (06743 1 (0.64) | 2 (2.86) (1.80) | 1:i(uem | 7
LM O] 2uzeeny | 3(1.64) | 5 (7.36) | 5 4.64) | 3(3.27) | 18
Lof 3 (242 | (.82 | 9 8.18) | 6 (5.15) | 2.43.64) | 20
v | 40.98) 4 (0.82) | 3 (3.68) | 3 (2.32) | 3 (Liear | o
Total | 7 6 24 17 12 66
Source: Table 1
x2 = 0.42°4+ 0.76 + 1.72 + 0.00 + 0.31
+ 0.74 + 0.20 + 1,60 + 1.80 + 0.06
+ 0.00 + 1.13 4 0.76 + 0,03 + 0.02
+ 0.37 + 1,82 + 0.08 + 0.14 + 0.74
0.82 + 0.13 + 0,20 + 1.13 = 15,93

+ 0.95 +

Accept



Table 8: Cohtingency Table,.%z- & ERP
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C

{HO: EN!- is. independent on ERPC)

.64 +

Accept

NV/L | )
. VH - H M L VL otal
N { 5 R H :
Vi (.21) | 1 ( .18) 1 (.73 ( .48) ( .39) 2
ﬁ ( .4;) ( .36) (1.45) 1 ( .97) 3 (.79 4
% 3 (3.08) | 5 (2.64) 12(10.5?) 5 (7.03) 4'(5571) 29
; 4 (2.65) _(2.2i) 9 (9.69) 8 (6.06) | -4 (4.92) 25
vL Con | (55 | 20am | 2 aas | o2 aae | s
- Total 7 & 24 16 13 66
Source:; Table 1 h
X .21 +3.74 + .10 + .48 + .39
+ .42 + .36 +'1.45 "+ .00l + 6.18
- +.002 + 2,11 + .20° + .59 + .51
+ .69 + 2,27 + .00l + .62 + .17
+ 55 + .01 + .21 + .57 = 22.47



Table 9: Contingency Tabie, i
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NV B

s ERE®

(Ho: —— is independent on ERPB)

vﬁL | hQH H : M L VL Total
ERED | ; |
vH (0.83) .89 | 1 (.an 4 36 | 5 2soy | 1
H (0.53) | | (0.53) | 1.2.02) | 5 (2.33) | 15| 7
M 1 (1.38) a {1.36) 14 (5.18) 6 (6.00) 5 (E.OQ)' 18
L la gi.sg) (2.59) 5 16.05) | 5 (7.000 | 2 @.77) 21
VL (0.68) | 1 (0.68) 4 (259 | 2 oo | 2 2eomy| e
e 8.0 .g )
Total 5§" 15 22 15 66
Source: Table l
e 0.83 + 0.03 + 1.49 o.éa + 2.5
+0.53 + 0.53 + 0.52 3.§§ vo0.22
+ 0010 + 0,30 + 0.27 + 0 +0.20
+ 3.65 + 0.22 1i44 0.55 +1.61
+ 0.68 + 0.15 + 0.77 + 0.33 + 0 = 20.03

Accept



‘Table 10: Contingency Table, “— & ERP
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C

C
L

(Ho: -N%— is indegandent on' EéPC) '

+ 1.63 + 0.

JLl . '
V4 H M L VL Total
g - |
vH (0.21) (0.12) 1 {0.63) 1 (0.63) (0.39) 2
'H (0.42) (0.24) a.2n | 1 a.2n 3 (0.79) 4
M 3 (3.08) | 3 (L.76) 6 (9.23) 1 11 (9.2 | 6 5.7 | 29
L 4 (2.76) ' (1.58) 12 (8.27) 6 (8.27) | 4 (5.12) 26
VL (0.53) | 1 (0.30) 2 (1.59) 2 {1.59) (0.99) 5
Total |7 4 21 - 21 13 66
Source: Table 1
2 0.21 + 0.12 + 0.22 + 0.22 + 0.39
+ Q.42 + 0.24 + 1.27 + 0.06 + 6.18
+0 40,87 + 1,13 + 0.34 + 0.01
+ 0,56 + 1.58 + 1.68 + 0.62 + 0.25
A
+ 0,53 +0.11 + 0,99 = 19.74

Bocept |
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the coefficient is reduced to .0556. Therefore, although the coeffi-
cients' signs are positive, we have no reason to conclude that they
are cq;;elated;té each other. It should be: noted that these coeffi-
cientsrare not much different from the correlation coefficient of
gross value added per employee and realized rates of protection on
the account that there are only a few industries which are subject to

the excise tax,

The coefficients.betwéen Balassa's world neﬁ value.added
pex employee and Balassa's and Corden's realized effective rates of
protection are -.4710 and -.4017 respectively. They are all signifi-
cantly different from zero at either .01 or .05 critical level. By
these coefficients, we cannot say that there is more ﬁealized protec-
tion in capital intensive industries. But when cOrdeﬁ's world net
value added per employee is correlated with both Balassa's and Corden's
realized effective rates, the coefficients are ~-.1797 and -.2560 res-
pectivélyQ The first coefficient is not significant at both .01 and
.05 levels whereas the latter is significant at.;bs level. The nega-
tive sign of the coefficients can be explained by the fact that when
net world value added is used as a proxy for factor intensity, most of
the import;competing indugtries which are measured to be relatively
cépital infensive by other proxies become much less capital intensive
by this indicator. And when thg net world value added per employee of
these mosﬁly brotected import-competing industries is correlated with
the rates of protection, there is a good chance that the sign becomes

negative.
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Wénmay therefore cﬁnclude from thelfgﬁk correlation analy-
-sis that there is not enough evi&enc;‘that high levelékofrcapital
intensity are associated with high levels of-inéentiﬁes. The test
shows two cases of negative relationship which were significant,

however.

2. Contingency Table Anéljsié

Our hypothesis is that‘high'ievelg of capital intensity
-are not dependent on high leveis of realized effectiééhraté; 5f pro-
teéﬁion. We have alsb classifiea effective rates iﬁtdrs éfoups;
greater ﬁhan 100% aré-"very hig “} 70--100% gie “higﬂ“; 10-;62 "medium" ;

-20 to 1l0% "low"; and "very low" for the rates.lower than -20%. The

results are discussed below.

For the relationship between net value added per employee
and Balassa's realized effective rates of protection, the calculated

Xz is 15.93.

For the relétionship between net value added per emplovee
and Corden's realized effective rates of protection, the calculated

%% is 22.47.

For the relationéhip between Balassa's world net value
added per employee and Balassa's realized effective rates of protec-
tion, the calculateé’ Xz is 20.03.

For the relationshig;between Corden's world net value
added per employee énd Corden's realized effective rates of protec-

tion, the calculated xz is 19.74.
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The‘xz's_with 16 degrees of freedom from the statistical
table are 23.54, 26.30 and 32.00 at .1, .05 and .0l level of confi~

dence respectively.

Therefore, for any stated level of confidence, we have
no statistical reason to support that high levels of capital intensity

are correlated with high levels of effective rates of protection.

" The result seems to coincide with that obtained from the
rank correlation analysis between gross value added per employee and
realized ERP's as well as between net value added per employee and

realized ERP's calculated by either Balassa's or Corden's method.

3. Regression Ahalysis

The following results have been obtained from the re-

gression analysis.

1. Y - 105470.53 - 38994.44 ERP®
o (318808.27)
2. W = 41818.33 + 4228.17 ERPC
L (52245.88)
R = 0.085
3. E%E-= 41443.72°~ 12172:39 ERP"..
| (45972.03)
2

S RT = 0,049

' AR



=i
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4. W =.-42708.24 - 22277.78 ERPC
T (47719.11)
2

. R° = o0.028

All these results show clearly that there 15 no statisti-
cal ev1dence to belleve that there is a systemat1c relationship between
incentives and factor inteneitYJgFThe.eigns are all negative except in
the case of the relationship bBetween net value eﬁéeadper employee .and
the Corden'realizéd'effective'rétes'ofiptotectioh;: in all caseg the
standard error values axe #ery latge, indiceting no eignificant rela-
tionwhip at any reasonable levels of confidence. The R> values are

extremely low, which confirmS‘the'iﬁsignificant'reletidnship.
A

Thus the results from all methods of analysxs employed have
shown conclus;vely that net value added per employee is independent
of the effectlve rate of protectlon. If value added per employee is

an accurate measure of the degree of capital intensity, then what we

Pty o by
ws ot

have shown is that the degree of capital intensity is independent of

the structure of incentives. Or, in other words, it can not be con-

'

firmed that more lncentlves have been ngen to capltal intensive in-

12/

[

'dustry, whlch is contrary to the general bellef.

We have made another effort to flnd the relationship between
capitaiilnten31ty and effective rates. By argu;ng that the H.0. hypo-

th951a is more sultable when all goods are tradable, we have excluded

12/ Thig issue is different from the one. about the system of protec-
tion being biased in favor of capital intensive technigue of pro-
duction. In that case we only need to show that capital cost is
subsidized while wage cost is taxed, resulting in the higher wage
rental ratio.
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some industries whiqh‘appeared to be natural resource based or home
goods indﬁstries. (In fact all manufacturing should be considered
tradable.) The rank correlation results hardly improve at all. They
are 0.092 and 0.064 for the relationship betwegn net value added per
employee and the Balassa and COrden‘efféctive rates reggectively‘

""" The implication of our findings, assuming relatively little

distortion in the factor market, is that the structure of protection
“‘¢an not be said to be ééainst emp1oymant. This conclusion is made wiﬁh
some reservation because Qe do not know enough about the factor market.
Qur éssumbtion has beéﬁ that producers respond normally to the wage
rental ratio. Given factor endowment and thus the wage rental ratio
which is supposed to be uniform among industries, higher protection
should be associated witﬁ capital intensiﬁe indqstry, becausg it is
considered to be of higher cost. But, in the.first place, wage rental
ratio may not be uniform among-industries beéause of the distortion in
the factor market. An industry faced with a higher wage rental ratic
because its capital is subsidized'wili ﬁot require a higp.protggtion

_ to carry out if it is a c&éitél intensivé industry, as compared to the
one with: lower wage rental ratio.. Iﬁ thé.seoond placglpxodugeqﬁ_may

not respond to incentives and the wage rental ratio as we have visualized.

~.‘But if the distortion in the factor market is not large enough
to influence the overall pattern of factor intensity, then our .xesults
of no significant relationship could be interpreted to mean- that the

. sk
structure of incentives had changed the degree of factor intensity in

i

L
PO
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some;iﬁaﬁetries. As‘discussed under case 3 ih:Section 11, ﬁigh iﬁé
centivesjﬁiéht have;oeen given to labor intehsive iodustries et first.
But these industries need relatlvely low level of protect;oo, foliowiog
the H. Q. reasonlng, thus havxng low reallzed effective rates of pro-
tection. This m;ght have led them to 1nvest mcrewcapltal per worker,
more than what they would have done w;thout protection. Industrles

falling‘under‘this cetegory are those in the groups of proceseed food

and non-durable consumer goods.

Theiabove ioterpretatione are offered onlx to assist in under-
standlng the results obtalned For the latter case- berore we can .
conclude wzth certalnty we feel we ceed to.know whetner the ranklng of
1ndustr1es in terms of factor 1ntensrty changes over tlme. As for the
former case, the study which would be 1nterest1ng to carry out will be
on the dzstortlon in the facter market. Specrflcally one would neec
to know the wagc rental rdtlo faced by dlfferent 1ndustr1es._ To do sQ

would require as well the understand;ng of the functlonzng of the lebor
and capltal marketsjlﬁ Thailand. Another etudy woeld be on the beha-ﬂ
vior of the frrm in reloonse‘to chenges in factor pricesr
The resulte,endAthe discussion given above suggest that

there‘was no sxetemetic_relationship between incentives and factor .
intensity in the manufacturing sector in Thailand. This does not, ...
however, mean that the structure of incentives does not affect resource.
allocation, particularly employment. The decigion to invest in what

industry would depend very much on the level of effective protection

given to that industry. If the effective rate is high, there is a



tendency for investment to be in the more capital intensive;ipdustry.
In Thailand, as shown in Table 1, the effective rates of protection
vary a great deal from industry to industry. This means some industries
were established because thg effective rate was high enough for it to
be wviable even at a small share of the market. Employment in: that
industry was therefore created at high social cost. The effect of
protection on employment is clearly seen in this sense. One could
actually go on to measure the "cost of employment” based on the level
of protection and the number of employment created. But on the whole
this "cost of employment” can not be said to be too high. .Heyever if
we want to say whether the structure.of protection has been or has not
been "employment oriepte@“, we have to be able to find a systematic
relationship between the degree of proteetion and the degreelof labor
bentensity on the one eand, and on the other hand tbe effect of
.;ncentive measures on‘relative factor prices. As for the latter it
islabvioqszﬁhet the incentive measures tend to raise the wage-rental
ratio; but it;is not at all‘qpvious to what extent tpe wage~rental
ratio is distorted upward, I; is well known that the wage rate has
been kept low partly but significantly by ehe low price of rice through
tﬁe rice premium. Furehermofe, one can not say thet the capital cost
is-ﬁ;ch subsidized, Theee is no iarge scale subsid;zation‘ef capital.
Secondly theushadowrexehange raee is not very diffefent ffeﬁ ehe market
exchange rate because major exports are elso taxed qulte heaelly.

Finally before 1973 equlpment and machenery 1mports were subject to

the tariff rate of about 10 percent. Therefore one can not 51mply say



- 35 -

EN

o
s LlFi . .
. o ) Ty

thagaﬁhe.;aée—rental ratip ;ﬁﬁdisfo?ééa against employment,'espécially
‘whep,tpe‘manufaéﬁuring'squgﬁﬁas a Qﬁoieﬁié'cdnsidered. And for the
former cése,:i;e; the levequg.prqtecfioﬁ‘and'factor intensity:ﬁés shown
in.this studf, Qe have not-p§§9 able to find a syste@atic réla;ionship

between them. We thus conclude that the system of incentives in

Thailéhd as a whole could not be said to be "anti-employment."”
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,V.;Summaryfand-ConcIueion'

*

ThlB paper has attempted to analyse the relationship between
factor lntensmty and 1ncent1ves in the manufacturing sector in Thailand.
This is in order to evaluate the employment implication of the struc-

- ture of'inceetiﬁeee The hypothesis has been-that higher degree of

capital 1ntensxty is p051t1vely related to higher degree of protection.

Basically the hypothesis follows from the Heckscher-Chlin
theory of international trade, which was discussed in Section I1. It
was pointed out that one major assumption for the hypothesis was that
the wage rental ratio was uniform, or that there was no distortion in
the factor market. Another assumption is that factor intensity does
not change over time. If.so a positive relation between capital inten-
sity and incentives would imply a high cost of creating employment. A
negative relationship would imply the opposite. Finally an insignifi-
cant relaﬁionship would be inconclusive. Aall these implications would
depend on the validity of the assumption about the factor market and
the degree of factor intensity over time. Ideally one should also |
study the distortion and the functioning of the labor market and the
structure of factor intensity over time so that the economic implica-

tions of the findings could be better assessed.

In Section IIY data and measurement problems were discussed.
The effective rate of protection was used as indicator of incentives.
Arguments and statistical tests were made for using net value added

per employee as a proxy for the degree of capital intensity. Data
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used were of the year 1971. The effective rates were previously
calculated, using the structure of tariff,6 taxation, industrial pro-
motion and the industrial survey for the year 1971. Value added per

employee data were also from the 1971 industrial survey.

Ih testing the relationship between value added per employee
and effective rates of protection we have used net domestic as well as
net world value added, and these were tested against both Balassa and
Corden effective rates. Almost all of the statistical methods used,
i.e. the Contingency Table, the Spearman Rank Correlation, and the
Regression, have yielded insignificant relationships. It was therefore
concluded that statistically we could not confirm that value added

per employee was related to effective rate of protection.

The results cbtained led us to conclude that the choice of
capital intensive industry was "not related” to the higher degree of
protection. Thus we could not say that the cost of creating émploymen;
in the manufacturing sector as a whole in Thailand was systematically
high. We have also offered some judgements on other aspects of
protection and ermployment, and concluded that the system of incentives
as a whole could not be said to be "anti-employment.” The conclusion
was made with reservation regarding the validity about the assumption
of the factor market. The study calls for further work on factor
market distortion and the behavior of producers in responding to the

change in relative factor prices.
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