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Abstract

This paper assesses altermative: foreign borrowing strategies
for -Thailand using a medium—term dynamic optimization medel. The model
has five sectors; rubber, other agriculture, manufacturing, services,
and constructiom. All markets clear with endogenous domestic prices.
The model solutiom is a set of amnual borrowing and investment levels,
which then, through a general equilibrium system, determine domestic
output, trade flows, and consumption, and which are chosen so as to
maximize welfare.

This model is first applied to an analysis of the historical
strategy taken by Thailand between 1975 and 1981. We find that Thailand
may indeed have overborrowed toward the end of the 1970s, and attribute
the divergence of the actual and the optimal borrowing paths partly to
inaccurate expectations on the timing and duration of shocks and partly
to government policies that dist.rted market forces.

The model is then solved for 1985-1992 to generate a future
foreign borrowing strategy.. The result shows that Thailand can utilize
moderate foreign borrowing beneficially, given its potential for strong
ecouomic performance in the next decade. This is, however, conditiomal
on export performance as good as in the past, on raising domestic
savings and on altering the structure of domestic output towards
tradeable goods. The role of lender behavior is critical in assessing

the appropriateness of the borrowing strategy. We use an iatertemporal
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lending constraint that is linked to public finances. Tightening this

constraint is one way of reduciag the risk of a debt crisis. We then
describe alternative foreign borrowing strategies through sensitivity
analyses and derive elasticities of optimal responses to various shocks
and . policy changes.

The analysis suggests that robust foreign borrowing strategies
should be based on an understanding of the structure of the ecomomy, its
{ exibility in adjusting to shocks, on expectations of future eveats,
and on lenderc' behavior. The endogencus and simultaneous nature of the
interactious of key macrovariables cannot be overemphasized. Thus, the
borrowing strategy must be made consistent with fiscal, mometary and

commevecial policies.
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I. INTRODUCTION

1. Thailand has enjoyed steady and strong economic performance
since 1960. Real income per capita has grown at an annual average of
4.7 percent, one(of the highest rates among developiag countries. This
was achieved despite.high population growth rate in the 1960s (3.3
percent), and 1970s (2.5 percent). During the 1970s, however, Thailand
did not fare as well. The impact of the first oil shock was absorbed
without major difficulty, aided by the contemporaneous price boom of its
own export good, and by a cdnservative‘fiscal stance. By 1975, Thailand
was ready for another investment spurt in order to regain the growth
rate of the 19605.‘ Various expanéionary measures were therefore
introduced; many bf them distortionary such as fixed energy prices and
interest rate ceilings. These measures helped achieve the high economic
growth rates during 1977-79, but also left the country vulnerable to
external shocks. The second round of oil price rises, therefore,
affected the country seriously. With deteriorating terms of trade,
structural adjustment becéme indispensable, and efforts toward the end
stafted in 1980. » |

2. Despite the difficulty Thailand experienced i adjusting to the
second oil shock, the country currently enjoys a good credit rating
among international lenders. Major debt indicators are better than
those of many developing countries; the acid test is that the country

could recently borrow at 0.125 percent above LIBOR. The
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sustainability of such easy access to offshore financial markets is one
cf the central policy objectives of the government. There are, however,
some worrying signs as to whether the access can be maiatained over a
long period of time. f%e current account deficit in Thailawnd averaged
6.3 percent of GDP over the years between 1977 and 1981. Im 1979, it
reached 7.7 percent. Despite efforfs at structural adjustment, this
trend coutinues —- the deficit was 7.4 and 5.3 percent in 1983 and 1984 -
respectively. External debt outstanding has grown faster than nominal -
GDP or export revenue since the late 1970s.

3. There is counsiderable debate in Thailand as to the
appropriateness of the borrowing stratergy. On the oune hand, many of
the common attributes of de2£ crisis countries are missing. For the
most part, foreign resources have been used for iavestment purposes,
rather than for coasumption. Heavy Borrowing has also allowed Thailand
to absorb the impact of external shocks, includiag the recent recession
without a significant stoppage in domestic economic activity. There is
little capital flight; most of the large public enterprises are
technically efficient; the tariff regime does not produce excessive
distortions- that may engender-immiserizing or izefficient growth; tight
monetary policy has kept inflation under coantrol, even during the high
growth period, On the other haad, thére is coucera amougst policy-
wmakers that forelign borrowing has been excessive — that it is
mortagagigg the future, that it is overly risky, that future

¥l

creditworthiness may be jeopardized, resulting ia
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high costs of sharp adjustment if the country has to struggle to avoid a
debt crisis.

4, This paper presents an assessment of alternative foreign
borrowing strategies for Thailand based on a comparison of the costs and
benefits qf_fo;eign bogrpwiﬁg..evaluated in the context of a dynamic .
model of optimal growth. The fundamental dynamic choices that must be
faced by economic planners revolve around two questions: (i) how should
the government establish a medium-term investment and borrowing
strategy; and, (ii) what factors should cause the govermment to modify
this strategy? These are the central issues addressed below. The
modelling exercise on which the analysis is based, while a gross
simplification of the complié}ty of the Thai economy, focuses attention
on the essential parameters of the system. The model is a device to
quantify the costs and benefits of barrowing, to be used for planning
purposes. It is not intended to represent projections for the evolution
of the Thai economy. These latter would involve greater detail in the
specification of the lags and constraints ia the economy than is
attempted here.

5. Our treatmeut of foreign borrowing is analogous to that of
international trade. Indeed, borrowing is simply trade across time —--—
resources received today in exchange for an obligation to give up
resources in the future. Given this formulation, developing countries
may be expected to be net debtors in their early stages for several
reasons. First, when borrowed funds are appropriately invested in high

return projects (evaluated at border prices), they should generate a net
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revenue stream greater than the debt service obligation. Second, at low

income levels, a country's ability to mobilize resources internally is
limited by low levels of consumption, by the inadequacy of financial
markets which discourages saving and by a low tax effort. Attempts to
raise dometic savigés are often highly distortionary (for example, by
increasing trade taxes). Foreign borrowing permits some substitution
for domestic savings which reduces such distortjions. Third, in a
volatile world eviromment, major structural adjustments ;re often
required. Borrowing can provide the resources to enable such adjustment
to be made gradually rather than abruptly. Section II provides a.
detailed description of the methodology of how the costs and benefits of
borrowing are evaluated in a growth model. The calibration of the model
parameters to fit the Thai experience is discussed, and-analysis is made
of the sensitivity of the model to key unobservable parameters.

6. The listing of the benefits of borrowing suggests that the
assessment of appropriate levels will depend, iater alia, on the real
returas to investment, the choice between cousumption today and
consumption in the future, the vulnerability of the economy to external
shocks, the efficiancﬁ withhwhiEh itvcan reallocate resources from oo
tradeable to tradeable production to service debt, the prospects for
export expansion without damage to the terms of trade, and for import
substitution. These are all factors that are highly couatry

specific. Accordingly, Section III discusses briefly the recent
economic performance of Thailand and the iaitial couditions that shape

its prospects for the future.
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7. From this review of the past, crucial questions relating to
foreign borrowing emerge in a policy context. These are analyzed in
Section IV. The issues addressed are:

(1) Did Thailand overborrow in the past? We conclude that
there has, indeed,-been overborrowing, especially from
non~-concessional, private commercial lenders. The
overborrowing is most acute fn the early 1980s, when gigh
nominal interest rates sent borrowing costs soaring.

(1i) What caused the overborrowing? It appears that much of
the debt accumulation was incurred by public enterprises
that were constrained by price controls from generating
the iaternal resources necessary to finance iavestment.
In general, the fiscal deficit was too high given high
interest rates. This may be because the authorities
expected the interest hike to be a temporary phenomenon.

(1ii) What were the consequences and costs of this
overborrowing? The results show the strong real
appreciation ~f the baht associated with overborrowiag,
and the conéeqﬁent bias against exports. They also
demonstrate the costs in terms of foregome future
consumption of the resulting debt overhang.

8. The analysis of the past is important for understandiag the
nature of economic Interactions that will govern choices in the
future. 1In addition, it provides some validation for the choice of
parameters, by demonstrating that the systemic properties of the model

closely approximate behavior observed in the past. The same parameters
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should, therefore, provide a reasonable basis on which to make choices .

for the future. One complication that arises in the future because of
the build-up of debt'is the possibility that leading may be coastrained
at some future time as the risks of difficulties in repayment

iacrease. We iacorporate, therefore, a model of lender behavior in the
analysis. Section V discusses strategies for the future, based on the
initial conditions determined by actual past behavior and forecasts of
the main external va;iables. The main issues are:

(1v) What should a future borrowing strategy look like?

(v) What are the implications for associated government
policies, especially those governinag ianvestment, domestic
saving, the real exchange rate and exports?

(vi) How should the strategy be modified ia the light of
unanticipated changes in the external envirooment?.

(vii) How should lender behavior affect the determiaation of
the borrowing strategy?

9. Answers to these questions, by their very nature, cannot be too
precise. Yet the questions must, nevertheless, be addessed in the
forthcoming five }éar plah..'We foéus.on‘the macroeconomic coustraints
that affect foreign borrowing decisions. The analysis shows that there
is no simple and consistent indicator, such as the debt service ratio,
that can effectively shape borrowing strategies. On the coantrary, blind
application of a rule~of-~thumb in all casaes may often be dangerous --—
appropriate adjustment depends critically on the nature of the

disturbance.
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ITI. METHODOLOGY AND THE MODEL

10. In this section we discuss the methodology and the model used
for_the analysis. We first ou;}ine the theoretical background and the
characteristics of the basic¢ approach. Next, the model equations and a
detalled description of the data requirements and calibration procedures
are presented, |
11, Using actual values of investment and foreign borrowing, we
show that the model replicates the major macroecoﬁomic aggregates fairly
closely, especially in real terms. This cannot be taken as a formal
test of the validity of the economic structure that we impose, given the
large number of free parameters and the small number of dependent
variables. It does, however, suggest that our framework iuncorporates
the main characteristics of the Thai economy in the period 1975-81. The
section concludes with an analysis of the sensitivity of the model
solutions to key noun~observable parameters, such as the pure rate of
time preference and adjustment costs in investment.

" Theoretical Background

12, The general problem is to formulate a foreign borrowing
strategy, consistent with Thailand's access to concessional and
nonconcessional loans, that incorporates the codntry’s characteristics,
prospects and historical performance. Given this, the focus is on a
medium—-term model which emphasizes the policy choices that actually

arise in the coutext of the five-year planning process. As such, the
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‘model differs from financial-monetary stabilization models whose focus

is short-term, and from long-term models in which population growth,
technical progress, and other related variables are made endogenous.
13. The basic approach adopted below is one where the impact of
foreign borrowing and gross.fixed capital formatiocn on cousumption
possibilities over time is derived. The alternative consumption streams
associated with different borrowing and iovestment strategles are then
compared, and the “optimum” borrowing and investment levels are
chosen. Formally, this involves solving a non-linear, intertemporal
optimization problem, with borrowing and investment as control
‘Variablese

14, These three elements -— the non-linearity, the intertemporal
nature and optimization — differentiate our méthodology from existing
tools used to analyze forelgn borrowing issues. The latter encoumpass
the traditional two-gap models (e.g., Chenery and Brumo 1962), linear
programming (e.g., Chenery and MacEwan 1966), recursive CGE (e.g.,
Robiason et. al, 1983), and macroaccounting models (RMSM, Eaders and
Mattione). They are inadequate to analyze the foreign borrowing
probleﬁ;awhich‘revéi;éé around the iﬁtérte;;oral allocation of reéources
for several reasons. First. proper analysis requires an inherencly
dynamic and forward-looking model. What is borrowed today must be
repald ia the future with a cost. Whether the funds are used for
consumption today or in tne future (via investment) chaunges the

evaluation of the burden of debt counsiderably. This need to iacoporate

expectations of the future iato current decision-making has long been
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recognized for project evaluation purposes. As Little and Mirlees
(1969) put it: “(this) expresses the entirely plausible proposition
that we must know yhere the economy ought to be going before we can
decide on how it ought to start off. This does not mean that the answer
will be_sensitivg:.ﬂ% to what is assumed about the distant future; only.
that one must assume something ... before one has any idea about initial
policies. The moral is that optimum growth calculations in solvable
models are the only satisfactory way of telling at what level current
acounting prices should be put.” Recursive models, which are most often
used to analyze debt issues are essentially static in decision-making.
They do not capture today's respouse to anticipated future events except
if the latter trigger some indicator (such as an excessive debt service
ratio, for example). But an essential characteristic of foreign
borrowing is that it permits an accurate prediction of future debt
service obligations, which should have a strong impact on actiouns

today. Intertemporal decision-making is needed.

15, Second, optimization is also a useful characteristic in order

to give normative content to the analysis. Tn addressing the
appfopriaté adjustment to external shocks, for examplé, a key issue
raised above, it is ﬁot enough simply to simulate one poésible
adjustment path. We would wish to choose a path that minimizes the
costs of adjustment. Optimization provides a benchmark for the levels
of main activities and permits quantification of any deviation from such

a path. This allows us to value the costs of constraiats -- for
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example, on the flexibility of the econcmy to adjust or the willingness

of lenders to lend.

16, One draw-back to the use of optimization 1s the need to specify
the arguments and parameters of an objective function. This does not
imply, however, that the results are simply a rgflactiou of an a;bi;ra;y._
choice of the welfare function. Some rule is necessary to compare
altérnative paths of the main macroecounomic aggregates. Specification
of a welfare function provides one consistent rule for making such
comparisons. Our focus is on the iatertemporal trade-offs in
consumption associated with foreign borrowing. This provides the
rationale for iocluding cousumption as an objective. Other concermns,
such as the desire to maintain creditworthiness, are not included as
objectives per se, but are incorporated as coustraints uader which the
optimization occurs. A remaining weakness of the analysis is that it
treats income distribution in a mechanistic fashiom. Factor incoume
shares depend ouly on the technologies of production in different
sectors and on the endogenously determined relative prices. In the
analysis below, because the non-tradeable sector employs a relatively
largebnumbryéf wérkers and has a lébo; iatensive technolog&, a>rise ina
the price of services relative to manufacturing raises the real wage and
vice-=versa. ‘ .

7. Our choice of the parameters in the utility function, the pure
rate of time preference and the marginal utility of coasumption, reflect
judgments on the appropriateness of alternative cousumption paths for

Thailand. Partly, these are based on the experience of other countries:
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partly, they are inferred from the consumption-saving behavior of

Thailand prior to the heavy borrowing period. The sensitivity analysis
demonstrates the change in results as these parameters are varied. It
should be noted, hoﬁever, that much of the analyéis reflects changes
from a base solu;ipn. qu éuch;%omparisops,‘the_valpeg of the utility
function parameters are less important than the fact that they remain

constant.

18. Third, the multi-sector, nonlinear aspect of the model is also

of major importance for the analysis of foreigq borrowing. The ability
to affect some change in the trade balance through relative price
switching mechanisms is an essential departure from structuralist models
in which the foreign exchange gap can only be closed by stagnation in
economic activity. The ability to specify non-linear producticn and
demand schedules makes the determination of key relative prices --
between consumption and investment goods, non-traded and tradeables,
domestic tradeable and foreign competitive products —— more realistic.
Endogenous price determination is crucial‘to understanding the real cost
of foreign borrowing or the real return on capital, but is lost in
lineér programmiag-techniques; In addition, the structural change that
is associated with development becomes much more reazlistic in a non-
linear setting because it avoids the problems of complete specialization
often found in linear programming. Finally, productive relationshipsg
are made explicit. The important links between the marginal return to
investment and the marginal cost of foreign borrowiag are brought out.

In many growth/macro-accounting models, (RMSM, Enders and Mattiomne, 1984)

these links are hidden. '
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19. The treatment of all the major macroeconomic demand variables

in a consistent intertemporal framework follows the thrust of receat
literature on the determinants of curreﬁt account behavior (see
Dorabusch (1983), Svensson gnd Razin (1983), Martin and Selowsky (1984),
Edwards and van Wijnbergea (1985)). There, emphasis is placed on the .
role of anticipated future events in determining preseant period
behavior. In addition, the change over time of relative prices,
especially between nou-traded and traded goods, is stressed. This is of
particular interest with regard to the analysis of foreign borrowing,
which provices traded goods today and must be‘repaid in traded goods in
the future, If the real exchange rate must depreciate in order to
generate the exports required for debt setéicing, foreign borrowing
becomes more expénsive than indicated by a simple glance at the interest
rate.

20. The solution to a non~linear, iatertemporal optimization model
will be characterized by a three-way equality between the real social
discount rate (RSDR), the real retura to capital (RRK) and the real cost
of foreign borrowing (RCFB). Because the approach is to maximize the
value of the consumption stféém, it is simplest to thiank ia terms of the
impact of decision-making ou consumption. The real social discount rate
measures the rate at which consumption next period is discounted to give
its equiValént value in terms of counsumption today. In general, there
will be three terms: the pure rate of time preference 1s a measure of
impatience; the growth rate of cousumption indicates the change in the

level at which marginal cousumption must be valued; and the coefficient
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of risk aversion measures the rate at which the marginal utility of

consumption falls as the consumption level rises. When the RSDR is
below the RRK, it is appropriate to save more and invest in productivg
capital, reaping the benefits in terms of higher future consumption.
. Higher investment will raise the growth rate of consumption, thereby
driving up che RSDR while reducing the RRK as the marginal efficiency of
investment declines. This continues until equality 1s reached.
Similarly, when the RSDR is abpve the RCFB, it is appropriate to
substitute foreign for domestic savings. This lowers the growth rate of
consumption, and hence the RSDR, while driviang up the RCFB. These are
the essential intzrtemporal relationships governing the analysis. Under
certain additional restrictions, governing the technological
coefficients in the production of investment goods, these yield unique
and stable interior solutions for the levels of investment and borrowing
that maximize the objective function.
21, The properties of such a solution -—- the way in which borrowiag
and investment adjust to exogenous changes in the parameters —-— have
been discussed in Glick and Rharas (1984) in the context of a two—good,'
two~factor, two~peri§d model., The model below has some extensions and
specifiﬁ features relating theoretical concepts to actual data as
gathered in the system of national accounts and the balance of payments,
and capturilng important aspects of the Thal economy. In particular, we
have introduced the following features:

(i) five produrtive sectors in the economy with very

different market demand characteristics; a rubber sector
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(11)

(111)

(iv)

(v)

(vi)

(vidi)

- 14 =

which is only exported; comstruction which is only used
for investment; food which is domestically consumed and
exported; non-traded services which are domestically
consumed; and manufacturing which enters domestic
cousumption, investment agd exports.

an explicit input-output structure to capture the role
played by intermediate inputs and imports.

a time horizon of nlne years before the economy couverges
towards balanced growth;

heterogeneous capital stocks in éach sector, allowing
sectors to have different profitability in each peri&d,
which is gradual%z-ernded over time as investment
accumulates;

an allocation of investmenf that assigns larger shares of
new capital to more prcfitable sectors, but that limits
this flexibility;

consideration of two distinct labor markets, rural and
urban, with different growth rates to simulate the
effects of migration;

imperfect substitutability between domestic and foreiga
tradeable goods used for final counsumption aad
intermediate good demands. Thus, while world prices are
glven exogenously, there is scope for the domestic price
level of tradeables to deviate from world prices (in an
aggregate sense), This delimits the possibilities for

import substitution.
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(viii) imperfect substitutability between Thai exports and

(ix) .

(x)

competing mamufactured tradeaéaes. This formulation
makes exports sensitive to domestic demand and supply
conditions as well as to foreign demand conditiouns.
different types. of foreign borrowing. We.distingu%shm
between concessional assistance, usually at fixed
interest rates, with long grace and maturity periods, and
non—concessional borrowing, at variable interest rates.
The availability of supply of the former is limited,
whereas the latter is freely available in any period,
subject to an intertemporal coustraint that is associated
with the evolution of public finances. We allow for a
rising marginal cost of commercial borrowing that depends
on the net flow in any period relative to the stock of
outstanding debt. This captures the property that in
early years, before Thailand had an established
reputation in international capital markets, the marginal
costs of a rapid expansion of commercial borrowing were’
high. Today, given the establishment‘of close finaneial
links, the marginal costs are much closer to average
costs.

the margiaal efficlency of economy-wide iavestment
declines as the level of investment expenditure rises.
This sets absorptive capacity constraints on the growth

potential of the economy in any one period.
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(x1) alternative ;cenarios illustrate the trade—off between
risks of a debt crisis and benefits from foreign
borrowing. One major draw-hack with the approach is the
lack of a satisfactory treatment of uncertaiaty. This is

. clearly a_gajor concern ia the amalysis of fereign
borrowlng. We address this by traciag out a frontier
between the level of borrowing and welfare. We indicate.
the point where our analysis suggests that the risk will
be below a reasonable threshold.

22, The next sub-gections describe ia detail the equations of the
model, the process of calibration and the sensitivity anslysis to key
parameters. This analysis is useful for understanding the robustness of
the conclusious. _Ic is not, however, essential to the application and
the general reader may, accordiangly, skip to Section III.

Description of the model for Thailand

23. The model developed below has five sectors: rubber (EX), the
rest of agriculture (AG), tradeable manufacturiag (TR), nontradeable
services (NT) and coustruction (CO). The exact sector division is based
on the 180-gsector social accoua?iﬁg malgix produced by NESDB-IDE-~NSO
(1980). Rubber and rubber processing industry form the EX sector. All
other agricultural sectors afe in AG. Miniag, food processiag,
machinery and other maﬁgfacturing activities are aggregated into the TR
sector. All the rest except for coustruction are categorized as NT. It
should be noted that some agricultural final demand appears in the

manufacturing sector as the demand for output of the food processinag

industry. All equations are listed in the appendix.
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24, The production relatiomships in all sectors are assumed to be

Cobb-Douglas. Only labor and capital services are factors of production
in urbaum sectors, whereas land is included exogenously in rural sectors
(EX, AG), and therefore decreasing returns are postulated with respect
to capital and labor in these two sectors. Intraregiomal labor mobility
"is fully assumed within rural and urban regions, but interregional
mobility takes place at a fixed rate, i.e., urban and rural areas have
fixed and different labor force growth rates that are consistent with
historical naturai population growth rates adjusted for migration.
Capital on the other hand has a putty-clay feature; it is completely
malleable and mobile among sectors before investment actually takes

place, but once installed it can be removed from the sector only through

-
depreciation.
25, Foreign trade is specified as follows. Traditional
agricultural export goods —— rubber, wmaize, and minor crops -— are

treated exogenously. So are the net service receipts. In all cases,

the values of these exports are fixed at either actual historical values
or projected values. The tradeable manufacturing exports are a function
of world demand of these goods and the relative domestic price vis—a-vis

the world market price: 1/

Y A clear exposition of the use of Armington trade functioms in
Computable General Equilibrium models is given in Dervis, de Melo and
Robinson (1982).
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L}

where X manufactured exports

| WI = world trade

P 7 domestic producers' price
e = nominal exchange rate

P¥ = world price.

The elasticity of Thai exports with respect to world trade in
manufacturing ( % ) reflects the capacity of Thai firms to expand into
new markets and products and thereby to increase its world market
share. The relative price elasticity ( § ) gives the period-by-period
world demand curves for Thai goods. € will be higher, the more
diversified are their export goods. A word of caution is needed here
due to the specific sector division we elected to employ. Rice,
cassava, tobacco, and sugar exports are included in the tradeable
manufacturing exports, because the food processing activities are
classified as manufacturing.

26. There are two kinds of imports, both of which occur within the
manufacturing sector. One is noucompetitive capital goods imports,
proportioual to domestic capital formatioun. The other is competitive
imports used for coasumption «nd intermediate inputs. The latter is
handled followiag the tradition of Armington (1969) assuming~that people
counsume hypothetical aggregates of domestically produced goods and
imported goods. We choose to use a coustant—-elasticity-of-substitution

(CES) function to get this aggregate:
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!
o=y (e’ + (1 - &) H°

where ¢ is the amount of the aggregate manufactured commodity that

imported goods (M). and domestic ggodgu(n) produce, and Y, €, pare. ... .,

parameters. The price of this hypothetizal aggregate commodity can be

represented by the unit-cost function of the CES function.

8 -8 -8, 18
PP =,% (e” p 1 + (1 + e)e Pl e) 1-9

where 8 = 1/(1 - p) = elasticity of substitution between M and D

This is the price purchasers pay for these goods. The first order
conditions for cost minimization applied to these relationships yields
the import demand as a function of domestic and world prices and the

total sectoral domestic demand for domestically produced goods (D).

The ratio of the domestic component to the total of the aggregate

(r = D/9) is derived in similar fashion.

8- 8 P 8
o= L) )
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27 . Investment is a control variable in the dynamic optimization

version. Expenditure on capital goods for the purpose of investment, I,
however, is allowed to differ from actual capital formation,-J, to
account for adjustment costs in capital formation. This implies a
dimin%shiqg marg%pal”eff}cieqcy.of investmen; tha:_reflgcts absorp;ivg
capacity constraints in the economy.

28, Followlng Hayashi (1979), we specify favestment as:
I=J(l+ f(mg;d) £' > 0
X

where TK is ti. total capital stock. It c;n be shown that iavestment
depends only on TK, and Tobin's "q" (= ratio of the value of capital to
its replacement cost = shadow price of capital ia terms of capital goods
price). For example, investment of a single optimiziag firm that

produces 1its own capital goods can be expressed as

when f =

D

v
2 K °

29. We assume that construction and maoufacturiag sectors provide

Investment takes place only when q > 1.

exogenously fixed shares of investment. The share of manufacturing is
an exogenous variable increasing over time from about 0.21 to 0.26,
Noncompetitive capital lmporte are also proportional to J, and the
proportionality is coustant at 0.28. The origlas of iavistmenc goods

therefore are 50 percent tradeable and 50 percent coustruction.
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30. Once total domestic investment is determined, it is allocated

across sectors according to the share of total profits originating in

the sector. That is, the addition to capital in sector 1, Ji is
given by:
L S
i r K, °
3373

This formulation implies that investment flows into the most profitable
sectors, tending to equalize rates of return over time, but without
leading to instantaneous equality of profit rates between sectors.

31. We postulate that.foreign borrowing also incurs cost of
badjustment in a similar manner as in investment. The more a country
tries to borrow nonconcessional loans relative to the debt outstanding
the more costly it becomes. This is because the borrower must shift to
new lenders and more expensive financial instruments if it expands
borrowing very rapidly. After allowing for higher fees the foreign
funds the country can effectively utilize from any given loan,
therefore, is less than the actual debt accumulation.

32, . All commodity markets clear by aséumption. Supply 1is the
physical output. Demand varies by the sector. Basically, the domestic
portion of consumption and intermediate inputs, plus exports, and

" investment demand must exhaust output. In equation form

Q=1 (IM+GC+ PC) + X+ IE

ThaiModel/Shishido/Kharas:05~14-85:pp




o
U

Qutput

M = Intermediate input demand
GC = Govermment cousumption
I4¢ u="_Privatenconsumpt;on

X = Exporﬁs

IE = Investment expenditure

For all sectors except for the manufacturing, r = 1 because there are no
competitive imports of mon-manufacturing goods by assumptiop. There is
no export from construction sector and IE is nonzero only in
manufacturing and coastruction sectors. Both supply and demand are
sengitive to the own price of the good and to other prices ia the
ecnuomy. Flexible prices act as the mechanism to equilibrate supply aand
demand. The endogeneity of price determination 1s a key feature of the
model,

33. Finally, the three agents in the economy (foreigners, public
sector, and private sector) have to balauce their revenue and
expenditure ia each time-period. The sum of'all foreign exchange
inflows must equal all outflows, that is, aet capital inflows = curreat
account deficit. Both public and private sectors borrow from
foreigners. Public sector resources are net foreign aand qomestic
borrowing and tax revenues, whereas expeanditures are exogenous

government consumption, goverament Investment and debt service.
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34, We define all the productive activities as belonging to the

"private sector". One disadvantage of doing this is that it blurs the
distinction between the pure private sector and the state enterprises.
For the purpose of this model, however, where the aggregate transfer is
the main issue, we leave micro—economic .questicns pertaining to state
enterprises for subsequent studies. Due to this definition, private
sector income is all the value added at factor cost. In addition, the
péivate sector receives net foreign transfers from abroad (remittances)
and net foreign private capital inflows. Expenditures are tax payments,
debt service, investment and private consumption. Naturally, the market
clearing equatlons and these three baléncing equations assure that the
value of investment expenditures equals the sum of foreign savings and
appropriately defined domestic private and government savings.

35. The consumption first order conditiom‘l/ says that the marginal
rate of commodity substitution between two goods equals their price
ratio in every period:

U ou P . .
—— =i ir b tat
35; ol 1/Pj in an obvious notation

]
Once total consumption is known, from the income-expenditure balance
above, this rule determines the allocation of consumption demand across

sectors.,

l/ First-order conditions are redundant in the optimization model
version. But for expository purposes as well as to lessen the
computation cost they are always included ia the program.
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36. The nominal wage rate is assumed to be equal among sectors in

urban and rural areas:

3Q ' .
i
aLi PVi =W,
where P¥ is the value-added price (producers' price less indirect tax Ce e

and intermediate imput cost) and W is the nominal wage rate. W is
perfectly flexible and adjusts to emsure that full employment is always
attained. |

37. We solve the model in two ways. One is to treat it as a
recursively dynamic computable general equilibrium model. Investment
and foréign borrowing are fixed exogenously. Agents in the model can
then only make intersectoral decisious in each period, om consumption
demand and labor allocation. The other solution form is to solve the
system as a dynamic optimization model, maximizing the discounted sum of
each period's utility by choosing appropriate levels of iavestment and
borrowing. Three consumables enter the utility functions: agricultural
goods, manufacturing goods, and services. These are combined iato a
Cobb-Douglas aggregate consumption good, c¢. We impose comcavity by

introducing a relative risk aversion parameter "b". Utility is then

written as: u = ——T§é:3— , The "b" parameter measures the

desire for intertemporal consumption smoothing, i.e. 1/b is interpreted

as the elasticity of intertemporal utiiity. When b = 0, ccnsgmﬁtion is

1afinitely substitutable across time and the desire to smooth .
consumption is zero. A margianal unit of consumption gives equal utility -

at all levels of consumption. A positive value of b, meaas a higher
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desire for intertemporal consumption smoothing ~- a diminishing marginal

utility of consumption. Welfare is given by the sum of utility over

time discounted by the pure rate of time preference, ¢ .
, L t=1
CW = DU/

38. The numeraire 1s the international price of manufactures:
World prices for manufacturing goods that are relevant in determining
foreigners' demand for Thal goods, PW, and import prices the Thails pay
to buy foreign good, PM, are parametrically given. These two kinds of
international prices are assumed to coincide for the future analysis.,
With the assumption of an exogenous nominal exchange rate (e), ePW and
ePM are fixed in each period. A narrowed resource gap is achieved by
increasing exports and decreasing imports. This can occur through a
lower domestic tradeable price relative to intermational prices. 1In
other words, the "level" of the domastic price for tradeables has to
come down in order to reduce the trade gap. At the same time, the
domestic excess supply of tradeables should increase. This is achieved
by increasing the relative price of tradeables vis—a-vis other domestic
prices. Given the small size of agricultural sectors and comnstruction,
and partially exogenous nature of the agricultural exports, the excess
supply of tradeables is largely determined by the movement of relative
price of tradeables and nontradeable services. Thus, once forelgn
borrowing is chosen, domestic prices must adjust to generate the trade

deficit that satisfies the balance of payments equilibrium.
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39. " Real Exchange Rate. In multi-sector models such as the present
LY

Ry

one we caunot define "the" real exchange rate exactly. The most
critical relative prices are those between domestic and foreign
tradeables prices (to determine demand for tradeables), domestic
tradeables versus aou-traded services (tq_give supply), and domestic
tradeables versus coustruction (to determnine Tobin's 'q' aad hence
iavestment). Because of our aésumpcions ou factor inteusities, all of
these tend to move together. We therefore choose to call the price of
domestic tradeables relative to non-traded services the "real exchange
rate”. As this rises -— a depreciation -~ the supply of tradeables
rises, the resource gap narrows, and iavestment rises.

40. Terminzl Couditions. Terminal conditions are required to

prevent last period borrowing from rising to infinity and iavestment
from falling to zero. The terminal conditioms give a value to the stock
of capital remaining at the end of the planning horizon, and penalize
the existence of a high stock of debt outstanding. The valuation
functions are necessarily arbitrary in a finite horizon model. These
are derived as follows: First, we make use of the turn-pike theory
(e.g., Chakravarty 1950; hat states that tﬁe oéfimal evolution of the
economy over time will follow a balanced growth path. UNext, we assume
that the economy has reached the turan-pike by our fianal period. This
implies that investment and new borrowing are detsérmined as functions of
the next-to-last period's capital stock and debt outstanding, because
steady growth ia these stocks is required. (see Appendix 2). The

assoclated consumption and utility levels along the balanced growth path
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can then be calculated, and are discounted back to the present to yield

the impact value of capital and debt. Thus, our terminal conditions
give us an upper bound on the value of capital and the cost of debt.
Expanding the planning horizon would therefore tend to give lower values
for investment and higher levels of borrowing. This is confirmed in the
sensitivity analysis. 1In general, length of the planning horizon only
affects the results significantly for two years prior to the last
period.

Data and Parameters for Calibration of the Model

41, Data requirements. In order to utilize the model as an

empirically relevant tool of analysis, estimation of model parameter
values should be carried out so that specific features of the Thai
economy can be highlighted. The following data sets were used.

(1} social accounting matrix (SAM) for 1975 (base year);

(2) time series values of sectoral outputs and prices;

(3) time series data on manufacturing exports together with
their world price indices and the total world trade values
quantity indices;

(4) time series data on imports together with the world prices
and the decomposition of imports into capital goods and
other lmports;

(5) time series on foreign borrowiﬁg'and other international
transfers.

(6) time series on investment and labor force
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(7) at least one year (base year)'s sectoral capital stocks py

(8) at least one year (base year)'s data on fiscal revenues.
(9) time series values of exogenous variables, i.e.,
government cousumption, agricultural and service sector
‘exports.
The followlng paragraphs describe the way in which these data sets are
used to calibrate all the parameters values needed for the |
operationalization of Ehe the model.
42, The first step of this process 1s to choose a base year and
then find complete and consisteunt data sets for the base year. These
data sets are used to calibrate a certain sets of parameters such that
the endogenous variables in the base year equal hisggrical values, with
the assumption of all uunitary prices. The year 1975 has been chosen as
most appropriate for the base year because of the following reasouns:
(1) we are interested in amalyziag the foreign borrowiag
paths of Thailand both ia the past and the future,
and the major debt accumulation in Thailand occurred
toward the end of the 1970s.
(2) a detailed 180 sector social accoﬁnting matrix is
available 1in 1975 (MESDB-IDE-NSO 1980).
(3) 1975 was a year when Thailand was still free from
major econocmic problems, and the economy was

functioning relatively well without excessive

i! See below for how we estimated these figures.
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distortions that developed in Thalland later in the

decade. )
The social accounting matrix (SAM) for 1975 ina producers' price
provided the majority of the parameter values. The detailed
sector divisions were first aggregated into the five sectors
employed in the present model. Table 1 exposits the modified
aggregate social accounting matrix used here. Inter—industry
flows are specified by exogenously given intermediate input-output
coefficients, aij . l/ These 10 coefficients are simply taken
from the SAM as

™, .
a,,.= A3 where IM,, is the intermediate input from sector i to sector j
i3 Q ij
43, Final demand vectors are derived straightforwardly from the SAM.

Essentially all that was involved was to aggregate the large number of sectors
into the five sectors we elected to use. Due to the fact that there is no
satisfactory behavioral assumption to handle changes in stock in general
;quilibrium modeliné, these are reduced to zero. Minor changes are addéd on
to fixed capital formation. L;rge chanées (agriculture, some manufacturing)
are adjusted in view of the trend of changes in stock in these sectors before

and after 1975. This involved some adjustment of the rest of the SAM.

l/ Some coefficlents, espacially the rural inputs into the tradeable
manufacturing sector are allowed to decline with an exogenous trend.
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Table 1. Modiffed Social Acount Matrix of Thalland 1975

(Billfon Bahts)

(Total
(Intermedlate  Private Gavernment Final Total
EX AG ™ NT CON ‘fotal) Consumption Congsumption Investwent  Export Import  Demand) Use

EX 2.1 2.0 0.3 4.4 - - - 2.9 - 2.9 7.3
AG 5.6 S5.7 1.8 0.3 63.4 34.5 - - 6.9 - 41.4 104.ﬂ‘
TR 1.1 12,0 74.9 29.5 18.9 136.4 105.2 4.6 23.8 31.8 -61.7 165.4 240,1
NT 0.6 4.3 243 23.0 7.0 T 59.2 113.5 35.0 - 13.3 - 161 .8 221L.0
CON 0.2 1.1 1.9 3.2 ' 0.8 37.5 - - 38.3 41.5.
{Iatermediate Total) 3.8 22.1 158,0 S56.5 26.2 266..6
tabor Tncome " 1.8 65.5 32.8 0.1 7.2

Capital Yncome plus Land rent 1.4 16.4 38.5 B4.9 7.4

Tndirect Tax 0.3 0.8 10.8 9.5 0.7
(Value—added Total) 3.5 82.7 B82.1 164.5 15.3
Total Cost 7.3 104.8 240.1 221.0 41.5
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44, Zxport functions are obtained in the following manner. For the

exports of EX (rubber), AG (the rest of agriculture) and net service
payments, the values are set exogenously at historical levels. This
simply means the export demands have unitary domestic price elasticities
in these sectors. A manufacturing exports function is estimated through
regression analysis for Thailand and from results in the literature for
equivalent parameters for others comparable countries, such as Japan,
Korea and Taiwan. ‘The elasticity with respect to the domestic price
level is assumed to be 1.8. The world trade elasticity is 2.2. A one
percent increase in the total world trade would raise Thal exports by
two percent. This reflects the past success of Thailand in expanding
its market share in the international market. Imports were
disaggregated into competitive imports, and non~competitive capital
goods imports. The share of capital goods imports in the total capital
formation is assumed to be fixed in the short~-to-medium run at this 1975
value (27 percent). All other imports are assumed competitive. In
reality, there are a large number of non-capital goods imported into
Thailand. Some of them are clearly noncompetitive, and others
competitive. Some may be import;substitutable in the medium-run and
others in the short-run. A multisector modeling deals with aggregates
of these as a sector good. Instead of going through difficult judgments
as to which imports are moncompetitive in the original SAM, therefore,
we follow the tradition of Armington (1969) assuming a finite elasticity
of substitution between imports and domestic products. The elasticity

can be estimated econometrically or specified exogenously. Reflecting
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the high level of noncompetitivenmess of Thai imports, the elasticity for

manufacturing lmports chosen is 0.5. Sectoral consumption shares are

also giver in the SAM in the base year. TFor the rest of the simulation ~
years, cousuwmption of each counsumable good is estimated such that

sectorg; output is exhaustsd by.;ts uses. This results ia different

c?nsumpcion shares from the base year, and indicates possible changes in

taste, or non-uaitary income elasticities. The tradeable share of

consumption increases from 0.4 and stabilizes at 0.44., The share of

nontradeables oscillates without a trend between 0.46 and 0.48,

averaging 0.476, while the agricultural consumption share declines from .
0.12 to 0.08.

© 45, Other data come from CEM reports of the World Bank. Land is
exogenously given at the level of 1975 throughout the simulation. This
reflects the slowdown of land expansion during the second half of the
1970s in Thailand. The total urban labor force, and total rural labor
force are available in various CE{ reports for several years includiag
the base year.

46, The absence of couformable data onn the sectoral allocation of

iabor 1s not a-'seérious problem, because we employ the assumption of
iatraregionally mobile labor. Thus, sectoral labor allocation withia a
region 1s determined endogenously through wage equalization. Reflecting
rural-urban migration, the urban labor force grows at around five-six
percent p.a. whereas the rural labor grows around oue percent. The -

aggregate national labor force as a result grows at 2.9 percent.
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47, The most difficult task is to estimate the capital stock by
sector in 1975. We use the time-series data on fixed national capital
formation and ICORs since 1%60. We also have the results of various
manufacturing surveys that report book-value capital stocks. From these
sources, we p?oceedg§:a§ ﬁpllows. T@e total economy-wide capi;a;.stock_
is estimated using a perpetual inventory method. This value was then
compared with a value derived from assuming that an average of recent
ICORs is the average capital-output ratio. Arbitrary judgments were
used to reconcile these into an estimate of the aggregate capital

stock. WNext, a measure of the manufacturing sector's capital stock is
estimated from a survey, and the rate of return on capital in that
sector calculated. We then allocated the rest of the capital stock in
the economy in‘a manner that improved the compatibility of the
simnulations with actual experience.

48, Taxes on wage and capital income are calculated us average 5&1-
valorem rates from the government revenue statistics in CEM reports, and
are assumed to remain coustant. Constant indirect tax and tariff rates
are also calculated as sector averages from the SAM.

49. " Production functions are “guesstimated' accdrding to the -
following rule. Because of the Cobb-Dougles production relation;
assumed in this model, the factor shares stay constant and can be
derived directly from the SAM. The NESDB-IDE-NSO SAM, however, reports
only the actual payment of wages and salaries and the operating

surplus. The latter, in case of small scale firms and family farms,

includes an imputed wage for family member workers and the land rent for
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agriculture. Some adjustments and imputations were made through the use
of wage data in CEM. We use these factor shares as the production
elasticity of each factor in each sector. What remains to be estimated
are Hicks neutral constants of the production functions. They are ia
fact calibrated withia the sample periods sucit that with historical
price levels aund our assumed fagtor allocation rule, historical values
of each sector‘outputbin each year is reproduced. They are allowed to

change year by year, because:

(1) this allows us to capture changes in techaical progress,
and osciliating capital utilization: and,
(2) we can similarly capture past supply shocks, such as bad
weather for agriculture.
Table 2 shows the values of thesa cvefficients. The agricultural sector
enjoys a rapid productivity improvement initially, but hits a plateau in
1978. Similarly, the tradeable maoufacturing seems to eanjoy rapid
technicél progress (7.8 percent p.a.) until 1979. TIa 1980, the
technical coefficient is reduced. This can be attributed to lower
capital utilization due to‘the world-wide impact of the second oil-
shock. The nountradeable service sector has a consistently declining
coefficient value.
50. Government consuﬁption, values of net service receipts and
rural sector exports, uunrequited transfers, concessional borrowing, and

international parameters (world trade in manufacturiag, world iaterest
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Table 2: Hicks Neutral Technical Coefficients
1975 1976 1977 1978 1979 1980 1981
EX 0.619 0.533 0.526 0.498 0.466 0.420 0.502
"AG 0.248  0.263 0.259 0.285 ~ 0.282  0.281 " 0.386
" TR 1.094 1.201 1.301 1.422 1.478 1.450 1.472
NT 0.884 0.845 0.814 0.758 0.723 0.699 0.696
co 0.819 0.866 0.975 1.306 1.346 1.283 1,153
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rate, and international prices) are all given eﬁogenously year by

year.

51, Indices of world trade in manufacturiag goods and export prices
have been taken from the U.N. World Trade Yearbook. The MUV
(manufacturing unit va}ue) estimated at the World Bank has been used as
the manufacturing import price index. World interest rates come from
the World Debt Tables. We ﬁave three types of Borrowing: official,
concessional loans; nonconcesional loans borrowed by the government, and
nonconcessional loans borrowed by the private sector. Average interest
rates ou loans of official sources are assumed to apply on all loaas of

the first type. The average rate of all other loans is applied to the

other two types of as, regardless of whether the borroyer is private
or public,
52. Finally, there are unobservable cost of adjustment parameters

for investment and borrowing. For the investment installation cost

( V), a factor of three was chosen. TFor the borrowing cost, two values
have been used. Ia the historical analysis the value is 1.0 aad ia the
future simulation the value is 0.4. This tries to capture the property
that the marginal costs of a rapid expaunsion of commercial borrowing
waere high until Thailand had an established, reputation iz iaternational
capital markets. These values mean that the marginal cost of investment
and borrowing ars between eight to ten percent higher than the average

cost.
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Testing the Model

53. The model is under-identified in the sense that it has many
more parameters than there are observations to track. Therefore; there
are no established statistical tests for estimating the empirical
validity of the model. We therefore simply choose parameters that
generate economy-wlde behavior similar to that actually observed in
Tha?land.

54, We focus on the model's ability to reproduce the truly
endogenous variables that have a key role in the determination of
foreign borrowing. These are sectoral private consumption levels,
output, manufacturing exports and competitive imports. These all depend
ou the relative prices calculated by the model. The production and
demand parameters were chosen such that history would be reproduced
given actual relative prices. Thus, the deviation of the calculated
variables from history depends mainly on the model's success in
generating appropriate pricis, when borrowing and investment are fixed
at historical levels.

55, Overall, the model replicates the economic history of Thailand
during l97é—i§81 weli; figuré i compares actual with‘simulated vélues
for GDP, consumption, tradeable and nontradeable outputs, manufacturing
exports competitive imports. All real variables are in 1975 billion
bahts. Clearly, the model is able to replicate the real aspects of the
Thai economy with a comfortable degree of precision. The explicit
domestic price comparison is shown in Figure 2. Une problem lies with

observing actual prices for the composite goods implicit in each of our
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Figure 1

TRACKING OF HISTORY:
Real figures are in 1975 billion buhts
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Figure 1

TRACKING OF RISTCRY:
Real figures are in 19735 billion bahts

o om o e -

HISTCRY
noca,

MANUFACTURING £XPCGRTS

== =3
xR .=
D b Q2
™~ ™~
< e &3
« =)
2- g
[ e 3
- -
ad =)
= ! ‘ bel
!
! }
: |
=] =
T T T T TN
l975 1976 &77 1S79 1979 l9e0 (g8l ice2

%
CONSUMPTION
-2
8
bl

S0

= e 7
1875 14976 1977

REAL

T ¥ T i 1 4 N
le78 1978 (980 is8L 1s82
TIME

EXCARNGE RATE

D

0.65

2
[~}

0.95

Q

1875 1976 1977

I v t v v
178 1978 LS80 1981 1982
TIME

o b

1




.

- 40 -
Figure 2
TRACKING QF HISTORY

Real figures are in 1975 billion bahts
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Figure 2

TRACKING OF HLSTCRY

Real figures are in 1975 billion bahts

on - —

PRICE OF CON SECTOR

(2] ™
= <
- 7 ™ —
o
< B~
-] ™ —
b od -«
- -
o~ ~N
- ™ -
L
- ./l 3 7 T T -~
1875 (7€ €77 1878 1579 l¢8Q 13l 1582
-~
i L\IE




- 42 -

sectors. A rough approximation is derived from.the nationmal income
accounts in current and constant prices. Prices of the manufacturing
good are the closest to the actual histarical time-series. This is due
to the fact that the tradeable prices are related with international
prices, through the positive substitutability between domestic and
foreign goods. The two rural sectors and the non-tradeable service
sector tend ﬁo have higher prices than actual. As a result, the
relative price of tradeables divided by that of nontradeables (one
measure of the real exchange rate) shows a sharper appreciation than
shown by the sectoral national account indices. On the other hand, the
model simulation prices shows a pattern of real exchange rate movements
that is close to the pattern displayed by in-depth analysis of the
trade—weighted real effective exchange rate. Given, this, and the
success of the model in explaining the evolution of the real side of the
economy, we use in the sequel of the paper the ratio of the tradeable to
nontradeable price of the CGE simulation as the implicit actual real
exchange rate of the economy, rather than the national accounts prices
with their associated index number and aggregation problews.

Sensitivity Analysis

56. The credibility of the model is enhanced if results are robust
with respect to minor changes in parameters, especially those whose
values were obtalned through educated guesses rather than calibration or
statistical estimation. We also benefit from knowledge of what the cost
of not using the "right" values for the parameters. We therefore tested
the model by performing sensitivity analyses with regard to the

following five parameters.
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(1) the inverse of intertemporal elasticity of utility (or
relative risk aversion of the utility function);

(2) the pure rate of time preference;

(3) the cost of adju;tment~in iavestment;

»(&) the terminal pgriod balanced growth rute; and,

(5) the length of the planning horizon.

57. Consumption Smoothing: The sensitivity test involved

increasing "b" from 0.6 to 0.9, (by 50 percent). The desire to smooth
consumption over time increases (Figure 3). Results, however, do not
change very much from the base run. Private consumption 1s smoothed
over time by being raised earlier (1.6 percent) and lowered later (0.1
percent). Investment is the mirror image. Borrowing is marginally and
later higher investment. Earlier it finances higher consumption, and
later higher investment. Divergence of any of these variables from the
base run does not exceed three percent.

58. Higher Rate of Pure Time Preference. An increase ia the purs

rate of time preference from 5 percent to 5.5 percent also has a visible
but relatively minor effect on major variables (Figure 4),

Consumption increases throughout the traunsition path to balanced growth,
at which point it falls below the base case. Thig is financed by
slightly higher borrowing and reduced investment. dere, again, the
results are as predicted, but not large to a bothersome extent.

59. Higher Cost of Adiustment of Investment. When the cost of

adjustment on investment 1s raised from three to five, the resulting

solution does not change very much. Borrowing and consumption are both

ThaiModel/Shishido/Rharas:05-14-85:pp
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Figure 3

SENSITIVITY ANALYSIS, HIGHER
CONSUMPTION SMOOTHING

Real figures are in 1975 billion bahts
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Figure 4
S.A.,HIGHER PURE RATE CQF TIME PREFERENCE

Real figures are in 1975 billion bahts
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reduced slightly. Capital formation declines by five percent, but
ag}ual investment expenditure changes very little from the base run.
The resulting solutiom, therefore, is quite similar to the base
solution (Figure 5),

60. Lower Balanced Growth Rate. A reduction of the balanced growth

rate by 0.5 percent from 5.2 percent to 4.7 percent, on the other hand
has effects that are more substantial than three tests above

(Figure 6). Because of lower expected future income, more resources must
be transferred to the future. Consumption declines at first by three
percent. Investment alsc goes up by 11-16 percent. Borrowing, however,
is only raised by less thén 80 million U.S. dollars. Due to the extra
capital formation throughout the simulation, the terminal consumption
levels would be éight percent higher than in the base case.

61. The Planning Horizon. Because of the computational problems

involved with solving a model with as many non-linearities as ours over
many periods, we cannot simply lengthen the planning horizon.
Accordingly, the test of the sensitivity to the short, seven-year,
transition to balanced growth is performed as follows. We first
generate a base solution. We then take the values of the capital, labor
and debt stocks from the begiuning of period three and re-run a seven-
year model. The divergence between these solutions and the original
ones indicates the sensitivity of our results to the length of the
planning horizon (Figure 7). We see that the assumption of a forced

balanced growth in the eighth year ouly has a marked effect on the

ThaiModel/Shishido/Kharas:05-14~85:pp
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Figure 5

S.A. HIGHER INVESTMENT A0J. COST:

Real figures are inm 1975.billion bahts
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Figure 6 '
S.A.,LOWER %anDY GROWTH STATE
GROWTH RATE

Real figures are in 1975 billion hahts
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Figure 7

S.A. EFFECTS OF TERMINAL CONOITIONS

Real figures are in 1975 billion bahts

BASE
LONGER PLANNING HORIZON

BORROWING

5]

40

1975 1976

380

1977 1978 ,
TIME

CONSUMPTION

™ T
1979 1s80 (681

260 360 320 340 3?0

250

40

I ] [] I I
280 3ao 320 340 360 3ao

T
260

10

& T
1975 1976

b ] + i i LB
\S77 1978 1979 1580 1981

LEXY

i ~
1682

INVESTMENT
g g
8- 5
81 -8
- =8
S \\\\ -3
/
/
/
81 \ o
w T T T T L T — T w.....
875 1978 1877 1978 1875 1980 188t 1682
TIME :
REAL EXCHANGE RATE
3 | &
< \ g
/
g /s
1 J a
° /
/
/ -
3| / K
< y =]
\
2 W . | S
&7 v ‘ .
1
[~} ) A =]
9 W PN L9
e \ SN a
\ ’ \
\ P AN
=S Vel | 8
s ’ <
5 g
e T T T T T N
1975 1976 L1S77 1978 1979 (SB0 1881 1982




- 50 -

solution for years five, six and seven. The earlier values are
relatively unaffected.

62. Summing up, the model is not overly sensitive to the changes in
parameter values in‘the utility function, namely "b" and " § ", insofar
ag these parameter values stay within reasonable intervals, based on
empirical work for other countries and on theoretical conjecture.
Changing the cost of adjustment of investment also has very little
impact on the solution values. The terminal conditions, however,
require more attention. A one percentage point change in the balanced
growth rate could change investment by 20-30 percent, and consumption by
10 percent. The effect on borrowing, however, is relatiYely small. To
the extent that our terminal conditions are derived from the long-run
historical performance of the Thai economy, the reasonable range over
which the growth rate should reasonably vary is narrow. Nonetheless,

further examination, is needed onm the terminal conditions in the future.

III. HISTORY REEXAMINED

63. This section uses the model to evaluate Thailand's historical
borrowing strategy. First, the economic structure and performance is
briefly reviewed. This indicates the role of investment in fuelling
growth; the growlng importance of the manufacturing sector and its
contribution to exports; the continued vulnerability of export earnings
to agricultural supply shocks; and the rapid build—up of foreign debt by

the public sector associated with a sharp expansion of public
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%
iavestment. Secoud, we present the results of an alternative borrowing

and investment strategy that would have yielded steadier consumption
growth without a large debt overhaug. Third, we attempt to explain
historical behavior in terms of mistaken expectatious and limited
flexibility ia macroecovomic adjustment.

Economic Structure and Performance

64. Aggregate indices show that in the past, Thailand has performed

well relative to the average of middle-income—oill-importing countries
(MIOIC)., Table 3 compares Thailand with some major countries in the
region and %ich averages of MIOICs. Thailand is surpassed only by Korea
in terms of growth rate of GNP per capita in costant prices bet&een 1960
and 1982. This good performance comes largely from its hiéh growth rate
during the 1960s. Real GDP grew at 8.4 percent p.a. The growth rate
slowed down to around seven prcent during the 70s. This is lower than
Korea, and oil-exporters (Indomesia, and Malaysia) but still

substantially higher thaa the average of MIOICs.

65. "The slower growth during the 70s is attribated partially to the

two o1l shocks, and partially to the slow growth in agriculture ia the

second half of the decade caused by volatile weather counditions and

deterioratiang internal and external terms of trade. Thailand absorbed

the impact of the first oil shock with relative ease due to the

contemporaneous and offsetting impact of price boom for Thai export T
commodities. It also benefitted from a tight fiscal stance duriag the

inflationary period. By 1975, Thailand shifted its attention to

regaining the higher growth rates of the 60s. Growth promotion measures
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Table 3: Aggregate Growth Rate A Comparison (Percentage
Growth Rates of Real Aggregate Output)

1960~1982

GNP Per 1960-1970  1970-1982  1970-1975 1975-1980

Capita GDP GDP GDP GDP
Thailand 4.5 8.4 7.1 6.3 7.5
Indonesia 4,2 3.9 7.7 7.9 7.9
Philippines 2.8 5.1 6.0 6.0 6.3
Korea 6.6 8.6 8.6 9.5 7.6
Malaysia 4.3 6.5 7.7 7.1 8.6
MIOIC average 3.5 5.8 5.1 - -

Source: World Development Report, World Tables
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- 53 -

were therefore introduced. They included coantrol of certaia key prices,
interest ceilings on domestic credit, raising effective rates of
protection, and expansion of credit creation. This resulted in
;elatively high growth rates between 1976-1979. With increased fiscal
aud current account deficits together with the price distortion,
however, Thailand increased its vulnerability to external shocks. As a
result, the sec;;d 0il shock, was much more serious for Thailand than
the first ones ™

66. Along with the good growth performance, structural change
occurred SCeadily; Table 4 shows the production structure in current
price GDP. The agricultural share of GDP declined from an average 34
percent during the 1960s to about a quarter in ezrly 1980s. The
manufacturing sector grew from 15 percent to 20 perceat of GDP. The
agricultural share is still high compared with the average of MIOICs and
the industrial share low. This reflects the importance of agriculture
and agricultural exports in Thailand. In terms of growth rates,
manufacturing anaturally grew fastest. When we compare the growth rate
with the major countries in the region, it is again noteworthy that Thai
manufacturiag grew more slowly than all the comparator countries except
for the Philippines (Table 5). Furthermore, the countributioun of

manufacturing to GDP growthul/ decreased betweea 1970-1975 and 1975~

. s.g
l/ This share is defiped as i where s, 1is the value-
added share of sector i in GDP, g gis the growth of value added of

sector i, and g is overall GDP growth.
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Table 4: Production Structure of Thailand

(Percentage of Current GDP)

Average of

1860~1970 1975 1980 1982 (MIOIC)
Agriculture 33,6 . . . 31.5° 25.4 22., () -
Industry 23,2 24 .8 28.5 28 (35)
(Manufacturing) (14.7) (18.0) (19.6) (19) (23)
Services 43.2 43.7 46.1 50 (48)
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- 55 -

Table 5: Percentages Growth Rates of Sectoral GDP
(Anmual Average in Constant Prices)

Agriculture Mamufactiring Service
1960-70 1970-75 197580 1960-70 1970-75 1975-80  1960-70 1970-75 1975-80

Thatland . 56 . 52 3.2 114 96 105 9.1 6.6 7.9 .-
Tndoresia 2.7 4.1 4.0 33 123 15.0 4.8 9.7 9.4
Philippimes 43 43 54 6.7 6.9 7.0 5.2 5.3 5.2
Korea b 48  =2.0 7.6 7.9 13.0 8.9 8.6 7.9
Malaysia - 438 S4 - 116  11.3 - 8.0 8.9

Saurce: World Tables
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1980, while the service sector contribution to GDP growth increased.
Thailand is the only country that exhibited this combination of changes
among the five countries compared here. This rapid expansion of the

" service sector coincides with the period of high foreign capital
inflows... As discussed below, one explanatiocua focuses on. real
overvaluation of the baht as a result of the capital inflows causing
investment to.be directed toward the nontradeable service sector.

67. Demand. Table‘6 shows the growth rates of final demand
components. Private consumption maintains relatively steady growth
rates despite the slowing down of the aggregate output growth rate.
Government consumption clearly shows the conservative fiscal stance'in
the early 1970s, and more expansionary measures over the second half of
the 1970s. Growth rates of investment and exports oscillate more
drastically; the latter is a function of continued high dependence on
agricultural exports which are susceptible to weather conditiouns.

68. Table 7 shows the shares of major exports. The structural
change is also clearly visible here. Non-priaciple commodity
manufacturing exports increase its share in total exports from 5.7
percent in 1970 to 30.4 percent. The share of principle commodities

(traditional export goods) declines from 77 percent to 54 percent

although the absolute level of this type of export is rising.
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Table 6: Growth Rates of Final Demand

1960-~1970 1970-1975 1975-1980

Private Cousumption 6.8 6.5 6.8

. (Unadjusted f07 Statistical

Discrepancy) L

Government Consumption 9.5 6.0 11.3
Gross Domestic Investmen5/ 15.0 3.1 8.2
Fixed Capital Formation £/ 15.7 1.5 11l.5
Exports (f.o0.b.) 10.2 3.9 15.1
Imports (c.i.£) 12.6 1.4 11.4

-i/ Constant 1972 prices, annual growth rate ia percentage.

1/ National accounting data yield statistical disrepancy and are
therefore internally incousistent. Private consumpticn usually absorbs

all the statistical discrepancy. We have no correct method of

disbributing these discrepancies, and therefore have decided to use the

estimated private consumption before adjusting for statiscal

discrepancies as our "historical consumption”.

2/ Fized capital formation was used as our "historical iavestment”.
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Table 7: Export Shares (Current, Percentage)

1970 1975 1980
Principle Commodity Exports, 76.7 68.0 54.4
(Rice) C . (17.6) (23.2) (14.8)
(Rubber) (15.6) (7.8) (9.4)
Other Manufacturing 5.7 18.2 30.4
Other Agriculture 7.8 5.9 5.3
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The Evolution of Foreign Debt ia Thailand ' .

69. By intermational comparison, Thailand's creditworthiness

remains strong. Large amounts ware borrowed at 0.125 percent above
LIBOR both by the public sector and private firms in 1984. These are
certaialy among thg lowest in the international capital market.

70. Table 8 presents the overall evolution of debt in Thailand in
the past. Table 9 comparés growth rates of indebtedness of Thailaund |
with those of the major countries in the region. During the 1970s as a
whole the average growth of foreign indebtedness of Thalland was similar.
to that in other developing countries over the same period. What -
distinguishes Thalland from most other developing countries is the time
profile of borrowing. Thailand's growth in external debt was modest
during the first half of the 1970s when global liquidity was high and
real interest rate low. Many developing countries borrowed heavily then
but had to undertake major adjustment measures to mitigate the impacts

of the second oil shock and the substantial real iaterest rise during

the second nalf of the 1970s. By coastrast, Thailand's external

indebtedness accelerated during this period. The peak in the growth

rate of total debt csme in 1979 and 1980 réaching 50 percent. This

coincided with record high nominal (and real) international iaterest

rate. .
71. Table 9 also iadicates that the rapid growth in Thailand's
foreign debt during the second half of the 1970s is mainly attributable
to the high accumulation of debt by the public sector. The central
goverament and public enterprises increased cutstanding debt at a speed
of 42.6 percent p.a. between 1975 and 1981. Private MLT debt increased
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— o —

Fes  PRGE S low (K




- 61 ~

Table 9. Growth Rate of MLT Obligations

Thailand (Public) Malaysia Philippines Xorea Indonesia MIDIC

1971-75 14.3 . 36.3 12.4 24 .2 31.6 24 .8

1975-80 - 33.9 . E . 2147 26,7 23.9 11.8.. 21l.%6

1978 38.0 (62.6) 26.1 22.9 30.1 11.4 27 .2

1979 47.6 (55.%) 19.3 15.3 21.8 1.4 19.8

1980 43,1 (45.8) 15.5 16.6 16.8 10.4 15.4

1981 24,1 (25.8) 33.9 20.6 23.6 6.0 10.7
Source: World Debt Tables
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by only 19 percent p.a. over the same period. The contrast comes from
the combination of the private sector's sensitivity to changes in world
interest rates, and the public sector's tendency to accommodate internal
imbalances by external borrowing. I/ The high réte of increase in'.
public debt reflected a high public investmeﬁt—saving gap. Publie .
savings finapnced half of public investment during 1970-1975. This
figure goes down to less than 10 percent in 1981.

72. Nominal debt statistics overestimate the real growth of debt in
an inflatiomary environment. Inflation erodes the real value of assets
denominated in nominal terms, independently of any flow of funds. Any
analysis based on a flow of funds that does not take inflation into
account may be misleading. For example, a country which borrowed
heavily in yen at lower nominal interest rates would have smaller
iaterest payment, and therefore, higher domestic savings than one which
borrowed more im US dollars, even if the expected real cost of borrowing
in these currencies, and hence the underlying macroeconomic positions,

were identical.

By See Kharas (1983) for the analysis of the public sector debt, and
Shishido (1985) for crude estimates of private and public sectors'
sensitivities to interest rates.
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73. In addressiag these concerns, two coasiderations are of special
relevance. First, as argued in the preceding paragraph, the real net
flow of foreign capitél inoto Thailand was substan&ially less than the
nominal borrowiag rates might suggest. The erosion of the real value of
debt through inflation results effectively in an amortization of debt
over and above recorded amortizaéion than can be added to the capital
account of the country's balaoce of payments. Ian order to stay within a
cousistent accounting framework, an offsetting adjustment 1s made by
reducing interest payments by an equal amount, thereby reallocating
total debt service between the current and capital account, while
holding its amount constant. Even after this adjustment is carried out,
and the country's real accumulation of net foreign liabilities has been
estimated, it is appareat that there was indeed a high and probably
unsustainable real rate of accumulation of foreign obligations toward
the end of the 70s (Table 10) reaching almost six percent of GDP ina
1979. 1Ia 1980 and 1981, however, this rate dropped to three to four
percent; more recently, with world inflation much reduced, the adjusted
. ) .
current accountbdeficié will be close to the recorded deficits of five
to seven percent, A
74, The secoud cousideration relates to the type of_adjustment
process that took place during the late 1970s and early 1980s. The
deterioration ia the terms of trade that has occurred over this period
required structural changes in expenditure patteruns. Consumption should

be reduced in respomse to the decline in real income, whereas real
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Table 10: Adjusted and Unadjusted Current Account Deficit

(As Percentage of GDP)

1975 197% 1977 1978 1979 1980 1981
Unadjﬁsted N
Current Account 4.1 2.7 5.7 5.0 7.7 6.2 6.9
Adjusted k
Current Account 3.1. 1.9 5.3 4.6 5.7 3.6 3.5

Source: Kharas (1983)
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iavestment needs may be increased to hasten changes ia the pattern of
production. Net resource transfers from abroad can be useful in
speeding up the adjustment process especially if chaunelled into
productive investments in support of structural adjustment without
imposing an undue reduction.in consumptién. In assessing the changes in
real resource trausfers in Thailand it is poséible to decompose the
total annual change into a compounent associated with structural changes
in real'investment and counsumption and into a component required by
changes ia the price of investment and consumption relative to the GDP
deflator, L/ Table 11 éhows the results. During 1975-1976, the
transfer was less than the 1970/72 average due to the slow-down in
investment, and acompanying decline in prices of capital goods. In
1977, the transfer starts to pick up primarily caused by the higher
share of real investment in GDP. Later in 1980 and 1981, real
iavestment slows down, but the need for the transfer is kert high by an
increase in the relative price of capital goods. If real iavestment

demand had continued to grow at similar rates seen in 1977-79, the

1/ See Appendix 3 for the decomposition method.
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Changes in Resource Transfer From Abroad

(Percentage of GDP)

1980

1975. 0 1976 1977 1978 1979 1981

Actual Resource

Transfer 2.1 0.9 2.9 2.4 A 3.1 3.8 -
A Transfer

from 1970/72 -0.3 -1.3 0.9 0.4 2.4 1.4 2.0
Structural Change ~1.0 -2.1 3.3 0.9 2.8 -0.5 ~2.3
Investment (=0.2) (-2.4) (2.0) (1.9) (2.5) (0.5) (0.0)
Consumption (~0.8) (0.3) (1.3) (-1.0) (0.3) (-1.0) (-2.3)
Price Effects 0.4 0.2 -3.1 -1.2 -1.0 0.8 3.4
Investment (2.0) (2.0) (0.4) (1.6) (2.8) (3.1) (4.4)
Consumption (-1.6) (-1.8) (-3.5) (-2.8) (-3.8) (~2.3) (-1.0)
Growth Effort 0.8 1.0 1.2 1.5 1.6 1.7 1.9
Exchange-Rate

Effect -0.5 -0.5 -0.8 -0.8 -0.9 -0.7 -0N.9

Source: Kharas (1983)
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demand for foreign resources would have beeg much higher ia 198d/l9Sl
because of the high capital goods price.
75. This review illustrate certaia features of the Thai economy
that provide the empirical underpiunings of the analysis. First, high
nominal borrowing has been associated with high levels of real resource
transfers to the economy. This has not always been the case. In many
other countries, high‘borrowing was associated with world inflation and
with private capital flight. Secoud, the additional resources have, for
the most part, been used for iovestment. Third, the coantiaued high per
cépita GDP growth suggests thiat rates of return in Thailand are high.
Fourth, the economy has been diversifying output and exports by building
up a substantial manufacturing base. These facts give the impression
that behavior may have been appropriate, despite the rapid growth of
debt. They highlight the key issues in assessing past borrowing:

(1) how much should Thailand have borrowed?

(ii) what wére the costs and coasequences of.actual borrowing ?

(iii) what institutional features contributed to overborrowing:

Base Optimization Run and Reality

76. bynamic oﬁtiﬁizacion.is used to derive the optimum.path of'the
economy, using investment and net borrowing in each year as control
variables. The terminal couditions, as described earlier, impose a
balanced growth vate after the last period. Dynamic optimézation, by
definition, takes into account what happens throughout the simulation
periods. The major features of the Thal economy and the world

environment during the simulation period (1975~1981l) are as follows.
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The nominal world interest rates Thailand faced at the m&rgin ranged
from 8-9 percent during 1975-1977 to 11 percent in 1978 and finally 13.8
percent in 1580-1981. The Thais were paying 8.5 perceat average
interest on loans of official sources coﬁmitted in 1981. 1Intermatiomal
prices increased by at most nine percent annually, except.for 1979 when
they went up by 21 percent due mostly to the second oil shock. This
external inflation eroded the real value of the stock of foreigﬁ debt,
but it raised the cost of import, especially the cost of importing
capital equipment. The world demand for manufacturing goods ia general
grew at a rate of four to six percent p.a., but a significant slow down
was witnessed in 1981 as a result of the widespread recession among OECD
countries.

77. The domestic environment was not so negative. Agricultural
exports showed an encouraging upward trend. Rubber related exports
increased in value from 3.5 billion bahts in 1975 to 10.8 billion in
1981. Non-processed agricultural exports-went up from 6.9 billion bahts
in 1975 to 14.2 billion in 1981. Rice remained the most important
single agricultural crop -- exports rose from 5.9 to 26 billion bahts
during the same périod, supported by a slower growth of domestic demand
than production. Under these counditions, what would have been the
appropriate paths of foreign borrowing and investment? 1In order to
answer this question, the model was solved sequentially: first, for the
years 1975-1981, and second, for years 1978-1984. The second version
was solved with the debt, labor and capital stocks of 1978 given by the

first version as the initial conditions. This was done in order to
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minimize the impact of too short a plaomning horizon. We therefore look
at only 1975-1977 of the first version, and 1978-1981 of the secound.

78. The optimal solution given by the model can be compared with
actual behavior. To ease comparison, this latter is taken as the
results of a. recursive CGE simulation in which actual levels of
investment and borrowing are exogenously iunserted. l/. Tha results of
the calibraticn exercise (paras. 52-54) show this to be a reasonable
approximation. Figure 8 illustrates optimal and actual levels for key
macroecounomic variables. In gemeral, there is a close correspoudence in
the early years, 1975-77. If anything, Thailand could have borrowed
more in these years given the low nominal and real interest rates. The
extra borrowing would have financed more investment in order to eahance
productive capacity in the future when international counditions would
deteriorate. Consumption is very close to optimum levels during this
period.

79. During 1978-1981, however, aftar the nominal iaterest rate

rise, o0il price hike, and the slow-down in world demand became apparent,

l/ The reason for uot using actual history, as published for example ia
the World Tables, is that we must allocate statistical discrepancies and
changes ia stocks to the variables cousidered in the model. Also, we
wish to compare price changes for which no historical series are
available (see para. 54). Discussion of real figures is in 1975 prices.
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Figure 8

COMPARISON OF BASE RUN WITH HISTGCRY:
Real figures are in 1975 billion bahts
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a significant divergence between actual and optimal behavior emerges.
Foreign borrowing should have been 54, 53, and 64 percent below actual
levels in 1979, 1980, and 1981 respectively. This reduction in foreign
resources should have been translated into lower consumption, especially
in 1980 and 1981. The shocks that impinged on the economy were
permanent in nature and required an adjustment of consumptira to
sustainable long-run levels. Inwestment, on the other hand, is
reasonably close to historical levels. A sharp fall is observed in
1979, reflecting both high interpatisiai.real interest rates and high
costs of importing capital equipment. By 1981, however, investment
récovers.

80. An immediate consequence of these changes, especially the low
optimal borrowing levels, is to reduce the appreciation of the real
exchange rate. The actual experience shows a sharp appreciation of
about 17 percent between 1975 and 1978 and then stabilization at this
level. 1In the absence of heavy borrowing after 1978, there would have
been a depreciation that would have restored the real exchange rate to
its 1975 level. This gradual depreciation after the external shocks hit
the economy would have increased the labor force in the manufacturing
sector and would have redirected the allocation of investment towards
tradebles and away from non-tradeables. The result would have been
production of tradeables some 17 percent higher than actual production
in 1981. This would have supported a higher value of manufactured

exports of 30 percent and lower competitive imports of 10 percent.
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81. In order to gemerate the local and foreign demand for domestic
tradeables, the price must be held below international prices. In our
model, with a fixed nominal exchange rate, this can oaly be achieved by

tight control of inflation. WNot only must the level of the tradeable

goad price be held below iaternatiomal prices, but it must also increase

relative to the non—t%aded goods sector to achieve the required shift of
resources to the traded sec:o;. As a result, the model solu;ion shows
significant lower inflation rates than actual levels. If these could
not have been controlled through monetary policy, then equivalent
relative price changes would have necessitated earlier nominal exchange
rate devaluaﬁions.

82. A secound cousequence of excessive borrowing is the emergence of
a significant debt overhang that must be serviced. Along the optimal
path, the debt/exports ratio would have risen gradually from 0.53 in
1975 to 0.67 in 1981. 1Im reality, i1t reached 0.8 in 1981. Although
this permitted higher consumption during 1979-81, it jeopardizes the
future long-run sustainable level of consumption. This point is
illustrated in Figure 9. If we assume that the economy were to reach a
balanced growth rate i 1981, then the associated level of consumption
would have to fall from its 1980 value, before resuming an upward
-trend. On the other hand, in the optimal solutiom, the capital stock is
higher thaa actual by 1981 while debt and debt service obligations are
substantially lower. Thus, the long-run sustainable cousumption path is

correspondiagly higher. This more than offsets the reduced welfare ia
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) Figure 9

Real figures are in 1975 billion bahts
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1979-81, when historical consumption exceeds optimal levels by three to
ten percent.

History Reexamined

83. The previous section shows that Thailand's actual borrowing and
in?estment strategies Aiverged from those produced by a fullrinformatiégj
optimization solution. The divergence has different characteristics in
two sub-periods, 1975-78 and 1979-81. In the former, borrowing was
about right but the mix of domestic expenditure was tilted towards
consumption and away from investment. In the latter period, borrowing
was too high, helping to finance continued counsumption growth and an
over—appreciated real exchange rate, rather than contributing to the
higher investment which would have been warranted to achieve structural
adjustment. This section examines the po;sible sources of the
divergence between actual and optimal borrowing strategies. There are
three. First the optimization model assumes full information. That is,
the proposed strategy is generated with the advantage of hindsight.

This may be unreasonable in reality. Policy makers may have found that
actual events deviated from their ex ante perceptions. We consider
three likely forecasting errors: failu;e to anticipate (i) the rise in
interest rates from 1978 on; (ii) the surge in global iaflation
assoclated with the 1979 rise in oil prices and (iii) the slow-down in
world trade growth as the OECD business cycle turned downward. Second;
it is possible that even after these events happened policy-makers
failed to perceive the nature of the shock correctly. Expectations that

the changes in interest rates and world trade were temporary phenomena,
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rather than the medium—term phenomena that they have proven to be, could
have been a second source of error. Third, it is possible that Thailand
may have had certaia non-economic objectives, such as the avoidance of
political difficulties that might have followed a strategy im which
national consumption was reduced to‘achieve adjustment to external
shocks. Each of these requires specification of a different set of
assumptions under which borrowing,and iavestment strategies are

chosen. These are di%cussed below.

External disturbances

84, Higher interest rate. Figure 10 shows the effects of

expécting, ig 1975, that nominal interest rates in 1978 and thereafter
would be one percentage point below actual levels. The initial impact
1s to increase borrowing during the period 1975-77. This is because of
lower expected future costs of servicing the debt and, correspeandiagly,
higher national income. Ouv average, annual foreign borrowing would have
been higher tham ia the base solution by'SlSO million. Most of this
would have goune to finance higher consumption. Iavestment levels would
have been barely affectad. This is because of two opposiag

tendencies. Ou the one hand, lower expected interest charges tend to
raise the inceatives to iavest. But, on the other haad, the higher
levels of borrowing lead to an appreciation of the real exchange rate
and a rise in real wages, reducing the profitability of new investnent.
85. Once interest rates rise in 1978 above their anticipated level
to the actual level, the impact is greater. We assume, first, that
policy-makers correctly perceived the rise in interest rates to be the

first stage of an era of higher world interest and adjusted up their
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Figure 10
LOWER EXPECTED INT. RATE:

Real figures are in 1975 billion bahts
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expectations of future interest rates as well (denoted as UAP in
figues), Then, borrowing and consumption would have immediately adjusted
down to the base case levels. Although there would be an overhang of
excessive debt because of the forecasting error, there should not have
been any tendency to, rectify this by a period of underborrowing. To
meet the higher interest payments, however, resources would have needed
to shift into the traded goods sector. This would be achieved by
reversing the appreciation of the real exchange rate.

86. If, on the other hand, the interest rate rise was perceived to
be temporary, (denoted as ™P in figures) with no change in expectatious
of future interest rates, then the pattern is one of delayed
adjustment. We assume that each year, borrowing decisions are made on
the basis of expected future interest rates one percentage point below
actual levels. Consumption remains higher than the base solution, and
higher than the case where the interest shock is considered to be
permanent. This is financed by higher foreign borrowing of almost $250
million per vear. Again, investment is umaffected by the forecast
error. Tﬁe real exzchange rate, however, becomes more overvalued, to
accommodate the higher borrdwﬁag.”nd consﬁmption levels. Thus,
resources continue to be misallocated away from the manufacturing
sector. In summary, the failure to treat higher interest rates as a

medium~term phenemenon partly explains the overborrowing in 1978-80.

87. Slower world trade growih. World demand for Thailaund's
manufacturing exports grew at seven percect annually in 1975-78, but

only four percent from 1978-8l. Assume that policy-makers anticipated
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higher volumes of world trade than Qctual, by ten percent in ezch year
after 1978. How would the borrowing and investment strategies have
looked? Figure 1l shows the results. Consider first the early period
1975-78. Actious are affected by the anticipation of high futuras world
demand for exports.. Accordingiy,:iuvestmenc rises even higher than ghe R
base solution (which in turn exceeded historical investment), to build
up capacity in mauhfactpring. At the same time, the rate of
appreciation of the real exchnge rate is slowed down, again helping to
divert resocurces to tradeables production. Consumption remains
essentially unchanged. The extrd ianvestment is fully financed by =
additional foreign borrowing, so that although output grows over time, ;
debt servicing requirements also rise‘leaving national wealth
unaffected,
88, When the high world demaad fails to materialize ia 1978,
;djustmenc -.st occur. Again, sssume first that expectations of future
arld demgnd are also reyised down {(UAP in figures). The economy is
left with an excessive stock of debt, but with a production capacity
bilased towards tradeables. This mitigates tha need for structural
change. The burden of adjustment falls om investment, the level of
which drops sharply belew the péeviously plaoned target. WNew borrewing,
too, is cut back to the base solution levels. Thus, although the value
of exports and the growth of exgcrts zie both severely affected by the .

siiortfall in demand, the deficit and new borrowing do not grow.

Reductions in absorption (iuavestment) and switching policies through an

exchange rate depreciation bring imports dowa.
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Figure 11

HIGHER INT. DEMAND EXPECTED:
Real figures are in 1975 billion bahts
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89. This scenario changes significantly when the world slow-down ig
believed to be temporary. Assume now that policy-makers viewed the
slow-down as a transitory phenomenon associated with a global business
cycle of three years duration, which would be reversed thenceforth (TMP3
in figure). Then investment continues to rise even after the dip.in
world demaund. This is partly financed by domestic savings and partly by
higher foreign borrowing. The growth rate of debt shoots up, predicated
on high expected future exports. This simply represents the traditional
maxim that one should borrow through a temporary shock. What is of
interest here is the magnituae of such bogrowing. Even in the face of a
substantial unanticipated "temporary” short-fall in world demand, it is
difficult to justify Thai borrowing levels in the amounts prevailing in
1979-81. At the same time, a shock of this nature does not help to
explain the deviations of consumption and investment from their optimal
paths. On the contrary, the higher borrowing would have been associated
with even higher investment than in the base solution.

90, Higher import prices. Fuelled by the rise in oil prices and

the adjustment policies followed by the OECD countries, import prices,
includfng those fof éaﬁital equiﬁment; rosevsteep1§'iﬁ Thailénd. From
1975-78,  the rise in the import unit value index was 6 percent: from
1978~80 it was 14 perceant, and then stabilized in 198l. We simulate the
initial expectations of import prices as a constant rise of seven
percent from 1979 on. This means that prices were expected to he lower
than actual by 13-14 percent in 1979 and 1980C. The effects are of two

kinds. First, there is an anticipation of better terms of trade for the
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country, and hence a presumption of ﬁigher national wealth. Sscond,
there 1s an expectation that the cost of imported, aon-competitive
capital equipment, a key component of investment, will rise at a slower
pace in the future. This encourages investors to delay the imstallation
of fixed capital.

91, The results are shown in Figure 12, The impact ou the early
years, 1975-78, is to lower investment, and raise consumption. The
latter is due to the higher perceived wealth. Oue consequence is an
appreciation of the real exchange rate, despite a decline in foreign
borrowlng aossociated with lower lnvestment. These shifts bring
modelled consumption and investment behavior close to the historically
observed patternos.

92, Once higher prices are observed ia 1979, an adjustment is
require (UAP in figure). With future expectations of world import price
inflation raised, it becomes attractive to raise iavestment slightly
above basa run levels, and close to historical levels. Foreign
borrowiag also increases somewhat to finance this. The combinatioun of
higher investment and foreign borrowing lead to initial appreciation of
the real éxchange faté;.but this‘serves.co acceatuate ﬁhe fu&uré
expectaed depreciaton and is instrumental in directinag resources towards
manufacturing.

Consumption Coastraint

93. One feature of the base case scenario is that per capita
utility declizes relative to the previous year 1a 1978, 1980 and 1981.

This may be politically difficult to achieve. Altermatively, our
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Ficure 12
LOWER EXPECTED IMPORT PRICE
Real figures are in 1975 billion bahts

Sty HISTORY
BORROWING INVESTMENT
3 ia
!
—~ &
!
-3 :
-3
3
b &
<
-8
S o
g}
-8
-8R
-3
-2
L.
=]
< I A SO SO U S
1975 1976 1977 1878 1879 1880 198L {982
TIME AT 7 T~ 3
L8975 1976 1977 1978 1979 {980 188t 1982
TIME
CONSUMPTION REAL EXCHANGE RATE
%] 2]
2 2 z 2
i !
| :
, - oo st
o a o
g E
|
& 2
< <
a &
= Fa
€83- _§ g g
d K=
. 8 ]
3 —r3 =] par
2

S A SO ASY e S B A RNt U AL S M RO S
©\975 1978 1977 lo7e 1979 1980 1981 198 1975 1976 1977 1978 1979 1980 1981 1982
TIME TIME




- 83 -

assumption of an additive, separable utility function may be too
strong. Accordingly, we impose a coanstraint that forces per capita
utility in each year to grow by at least 1.6 percent over the previous
year. This precludes flexible adjustment to disturbances by an abrupt
reduction of consumption. The new solution to thé constrained
optimization problem is shown in Figure 13. Consumption and investment
are now closer to historical.levels. Given foreknowledge of the
constraint, the solution leads to a slow-down in the growth rate of
consumption in 1979, but leads to higher coumsumption than the base case
in 1980 and 1981. This is financed by lower investment, however, and
not by increased forelgn borrowing; the latter is even lower than in the
base case.

Historical Summary

94, For the most part, Thailand's borrowing and investment
strategies appear to have been close to optimum levels. This is
particularly so in the early years of high non-concessional borrowing,
1975-78. The rapid build-up of debt during this period was justifiable
given the prevailing low real interest rates and high returns on
domestic investment. Although the pattern of domestic absorption seems
slightly tilted towards overconsumption and underinvéstment, this is
readily explained by reference to excessively optimistic expectations
about future developments, either on interest rates, world demand or
import prices. Thailand would have borrowed more and consumed more had
they anticipated lower interest rates, lower import prices or higher

export demand towards the end of the decade. They would have invested
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Figure 13

FORCED GROWTH IN CONSUMPTION:

Real figures are in 1975
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less had they failed to anticipate the rapid rise in the prices of
imported capital equipment that was to occur in 1979-80.

95. Thus, Thailand entered alperiod of a volatile, and adverse,
world environment with slightly less capital stock than desirable. In
addition; because of the apprectation of the‘real'eXchangé rate due to
overconsumption, the distéibution of this caﬁital stock was biased
towards the non-traded sector and away from manufacturing tradeables.
This made the econmy more vulnerable to the subsequent external shocks.
96. During the second sub-period, 1979-81, a marked divergence
emerges between optimum strategies and historical paths. Given the
deterioration in world conditions, consumption aud foreign borrowing
should have been reduced and investment stabilized to achieve an
adjustment of productive capacity. 1In addition, a sizeable real
depreciation of the baht was desirable. Such adjustments, however,
never did occur. Foreign borrowing and counsumption accelerated.
Investment rose at a more moderate pace than desirable. The magnitude
of this divergence, especially with respect to consumption and foreign
borrowing, cannot be easily explained by forecasting errors, as in the
earlier period. Simulations with unanticipated shocks show a pattern of
adjustment similar to the perfect foresight case. Despite the slight ex
post facto mistakes in the early period, the new borrowing and
investment strategy shouid quickly converge to the base solution: that
is, stabilized investment, with a sharp switch in its financing towards

domestic sources (reduced consumption) and away from foreign borrowing.
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97. Two alternative explanations for the historical evolution of
the macroeconomy are presented. The first is that despite evidence that
global conditious were deteriorating, Thal pelicy-makers failed to
revise their expectations about the future, treating high interest rate
and low world demand changes-as ‘temporary: phenmomena whereas they have. -
proven to be of a ﬁedium term nature. However, while mistaken
perceptions on the permanent or temporary nature of high interest rates
would help to explain foreign borrowing and coansumption behavior, they
would also lmply a greater divergence between simulated and actual
iovestment. A similar inconsistency emerges io explanatious of past
behavior that focus on a perceived temporary slow-down in world

demaund. This can, therefore, only be part of the full explanation..
98. . The altermative story suggests that non-economic factors, or
nonoptimizing behavior, were lmportant in this period. One feature of
the desired adjustment path in several years (1978, 1980, 1981) without
any expansion io per capita cousumption. This may not have been
possible to achieve politically. The imposition of an arbitrary
coustraint on adjustment that forces per capita utility to rise by at
least 1.6 percéut generates a solutiou with higher coasumption, but
without higher borrowiag.

99, . The difficulty in explaining the high levels of foreign
borrowing in 1980 and 1981 partly suggests that market forces, on which
our model behavior rests, were being distorted by govermment policy.
Several features of this perlod stand out. The results clearly show

that a desirable program of adjustment to the adverse world development

ThaiModel/Shishido/Xharas:5-14-85:pp

Y
"




- 87 -

should have included a depreciation of the real exchange-rate. The
historical real exchange rate was overvalued by about ten percent. Aan
official objective, however, was to retain the system of a fixed pominal
parity of the baht against the dollar. When this system came under
pressure, reflected in.a run-down of reserves, the government.failed to
take adequate measures to reduce balance‘of payments pressure by a more
austere fiscal stance. Instead, loose fiscal policy, and a growing
overall public deficit, were supported by heavy public foreign borrowing
especially by state enterprises. It was only when fears of the problems
associated with rapidly rising indebtedness became acute that actiom was
taken to devalue the baht and reduce public external borrowing. Thus,
foreign borrowing was oot the result of a decision on least cost sources
of finance in this period. Tﬂe authorities did not internmalize the
rising cost of external borrowing into their decision-making, and failed

to substitute these funds with lower cost domestic resources.

IV. STRATEGIES FOR THE FUTURE

100. This section present mediﬁm—term borrowing and investment
strategies for the future, based on the parameters calibrated for the
past. The successful performance of the model in explaining past
behavior and in generating borrowling and investmeut strategies that look
reasonable from an ex post perspective generates some coufidence that
the results for the future are mot too semsitive to arbitrary choices of

the parameters. Nevertheless, the main purpose of this section is to
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explore the qualitative magnitudes of changes in response to
unanticipated disturbances, rather than to make projections of whar will
or should occur. Our simulation period covers 1985-92, which includes
the entire Sixth Plan. We first proceed to describe the risk-return
trade-&ff, then chooSéAgne.poiﬁt as the baée'cage'én&‘éiﬁally discuss
the modifications in the strategy és exogenous conditions change.

The Risk—~Return Trade-Off

101. The analysis of the past was conducted under counditions of
certainty that credit availabilify would be forthcoming from lenders.
This is a reasomable approximation for that period, both because of the
high liquidity io the intermational banking system and gemerally
favorable track-record of developing country loams and because Thailand
was a small borfower from intermational capital markeats relative to the
size of its economy and its exports. These factors are no longer
representative of the actual situation. Concern over preserving market
access in the future is an important determinant of the borrowing
strategy.

102, The availability of funds 1s ensured ia our model through the
incorporation of a lending.constraint. This is based om the balance of
payments and goverument revenue positicas im the balanced growth

gtate. The former is a re-statement of the terminal conditicms. It
states that ienders will be prepared to lend as long as the net preseat

value of their debt tends to zero.

lim  D(t) e*° = 0O

t re
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The balanced growth conditions give us the path of debt over time as a
function of debt outstanding in the terminal year of the planning
horizon. The lenders' transversality condition then simply implies that
the balanced growth increase in the stock of debt be less than the
interest rate. ieuders will also, -however, take note  of the
goverument's fiscal positionm. 1/ If debt service can only be met by
continued net resource transfers from lender to the government, then the
expected value of the outstanding debt is low. Thus, we force the
surplus of the government sector (tax revenue plus net new borrowing
minus expenditure minus Interest payments) to be greater tham an
arbitrary comstant along the balanced growth path. Coupled with the
lenders'’ transversality conditioun, this ensures that the expected value
of debt at the end of the planning horizon equals its nominal value and,
hence, given risk-neutral lenders, that new funds will be made available
along the transition path. The arbitrary constant of the government
revenue surplus can be thought of as a measure of the risk of the eda-

period debt. The higher its value, the shorter the time horizon until

debt could be paid off and the less risky it is. In turn, less risky

Y Econometric work (Kharas and Shishido, 1984) indicates the
significance of this im actual lender behavior.
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future debt‘implies less risk of lenders not makiag available the funds
required over the tramsitional path.
103, Figure 14 shows welfare as a function of the borrowing and
investment strategies chosen. Thése are summarized by the outstandiag
- debt and capital stocks in the terminal year. For any‘given level of
debt, welfare imcreases as the capital stock lncreases upto a certainm
point and then diminishes as overinvestment occurs. Coaversely, for any
level of investment, welfare rises with higher borrowing up to a peint
after which diminishing returns set in. Our formulation of the lending
coustraiat permits us to defime risk explicitly as a functioan of the
end-period capital and debt stocks. In gemeral, higher capital stocks
and lower debt result in lower risk.
104, By exogenously changiag borrowiag levels, and devising the
optimal level of investment assoclated with each level of bofrowing, we
can trace a sequence of debt-capital coordiﬁates that keep the level of
risk coustant. AH~ 0.—- B is the iso-risk curve when the risk

H H

parameter value is such that the lendiag coustraint is mever binding.

H

Clearly, the economy tends to O
the given risk level. Similarly, AL - OL - BL is an iso-risk curve

by trying to maximize welfare, for
that is associated with the lower risk level of our choice. This curve
is where the hyperplane formed by the lending comstraiat cuts through
the welfare surface. It shows that an even larger amount of iavestment
is required for a country to stay on the same risk level when it
overborrows. Ounce again, the economy chooses the point O _through

L

welfare maximization. The poiuats OH and OL explicitly characterize
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Figure‘lé




the optimal risk—-return trade—off. The line OH - OL - C 1s a sequence

of such optimal levels of debt-capital mixes at varying levels of
associated risk.

105. Two characteristics of OL are worth notinmg. First, it will
never be at the unconstrained welfare optimum, 0y & Tﬁe‘intﬁition‘is
straighforward. At this level of borrowing and igvestment, a small
decline in borrowing and/or increase in investment will lead to no
change in welfare (by definition of the optimum) but a reduction in
risk. If risk minimization is valued, some movement in this direction
is called for. This provides an important justification for active
government macroeconomlic management. In a pure laissez-faire
enviroument, individual maximizing agents would end up at 0H because
no individual takes into account macro issues, such as national
creditworthiness preservation, in making decisions. Second, risk
aversion implies that for amy given level of borrowing, investment will
bé higher than the unconstrained welfare maximizing level. Conversely,
for any given investment, borrowing will be lower than the welfare
maxinizing levels. Thus, O

L cannot fall anywhere in Figure 14, but

lies within a much narrower range, i.e., along OH - 0L -C . This
implies that the failure to incorporate uncertainty explicitly is
unlikely to alter dramatically the qualititive properties of the

solution.

The Base Case

106, The base case results from the choice of an arbitrary parameter

to reflect risk., It is also conditional on domestic and external
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conditions. lj The model parameters are the same as in the history run,

with minor changes. The Hicks—neutral production coefficients are fixed
at the 1979-81 average levels. Initial values of the capital stock in
each sector for 1985 have been derived by extending the recursive CGE
simulétionhfeéﬁeenulé81—35 &itﬁ iﬁvésémenﬁ'and foreign.borrowing fixed
at historical levels.

107, The modeiing framework developed can be used to determine
borrowing and iovestment. The period chosen is 1985-1992. We can carry
out our analysis within the framework and policy objectives of the Sixth
Five Year Plan because our future simulation period includes the Sixth
Plan Period entirely. We first proceed to de;cribe the base path
projected by the extension of the model used for examiniag history. We
then examine the change in the solution dependiag oan changes in
assumptious of the future world environment (world iaterest, éommodity
prices and trade volume) and domestic factors.

108. As in the case of the analysis of the history, the future
borrowing and iavestment path depends crucially om how the exogenous

domestic and world variables are expected to evolve., Rubber and

l/ The latter aré identical to the assumptions used in World Bank
country economic projectioms, e.g, May (1985).
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nonprocessed agricultural exports are exogenous, their values are taken

from Bank staff projections of volume and price. They grow at am average
nine percent nominally and two percent real. Manufacturing exports
include all nontraditional manufacturing exports and the products of
food processing‘industry.‘ We' assume that the world demand schedule for
these exports will grow at 10~12 percent per year in real terms at each
relative price.

109, World prices of foreign manufacturing goods are taken from
international price indices (IPI) estimate& by Bank staff. The IPI goss
up by nine percent in 1985, then falls to six percent and stabilizes at
four percent. The World nominal interest rate on noncoucessional loauns
is 11.8 percent; official loans carry a 4.5 percent interest change.
The volume of official loans fixed at around 6-700 milliom US dollar;.
The cost of adjustment parameter on foreign borrowing (V

b
to be 0.4, about half of what was used in the history model. This

) 1is assumed

reflects the development the Thai domestic financial sector, which is
now able to handle much larger amounts of debt without incurring further
.cost. The nominal exchange rate is;pegged at 26.5 bghts/US dollar.

The supply of natural gas is taken to be lowest of the various
projections currently made, with the dollar price per standard cubic
fee; fixed nominally at present levels. This gives a pessimistic
pictufé. Higher gas values are analyzed through sensitivity analyses.
110. Based on these assumptions, the macroeconomy should evolve as
follows:

Foreign Borrowing: The curreut account deficit would be 5.3
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percent of GDP in 1985, the same as in 1984 reflecting the rise

in investment that 1s expected following the improvement in
competitiveness created by the receat devaluation. This

_ deficit will be rapidly'éedﬁced over time. ‘In the balanced
;taadflgrswth étété.cgé def;cit wgula ﬁé i;z éercéﬁt. This, in
absolute terms, means a declinme of net new borrowing (gross
borrowing — principle repayment) from 3.3 billiom US dollars in
1985 to 2.3 bi;;i;n in 1992. The debt~-to-export ratio starts
at 1.13 ia 1985, peaks at 1.15 in 1986, then quickly falls a
steady-state level of 0.76. Net transfers (net borrowing less
interest payment) are negative from 1989. This is an
inevitable stage in the debt cycle. Promoting positive net
resources transfers through higher borrowing would not be
justifiable.
Growth: GDP would expand at the average rate of 7.5 percent
p.a. High levels of capital formation support this growth.
The growth rate of the tradeable Qector (manufacturing) is
consistently high at around nine percent p.a. With the inmitial
large foreilgn capital inflows, however, the real exchange rate
appreciates, raising the profitability of the nomtradeable
(servicg) sectoy. Over time, as new borrowing falls and debt
service mounts, the real exchange rate must depreciate. Then,
growth in the manufacturing sector accelerates, while it slows
dowu in thé service sector. The share of manufacturing sector

value added in current GDP, therefore, rises from 20 percent to
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27 percent in 1991. This structural change is a necessary

consequence of effective use of foreign horrowing.
Trade: The inability of Thailand to continue receiving

: positiyg'qet rgsoqr;e';;agsfgrslfrgp internatioqgl qu;;a;
markets implies %hat its trade position must also.narrow ‘
sharply, despite continued expected growth in non-factor
service inflows. Exports must expand strongly. The share of
exports in GDP would grow from 17 to 25 percenmt by 1991.
Thailand is, however, still dependent on agriculture for two- -
thirds of its exports. The potential for further expansion is E
limited. Thus, it is manufacturing exports that must rise.
Real growth in these averages between 14-19 percent,
considerably faster than world demand. This can only be
achieved, therefore, by compressing domestic price increases
for manufactures below world price increases by three - four
percent per year. A variety of export promotion polices,
including active exchange-rate management, would be required to
generate this sustained improvement in competitiveness.
Imports would>grow as well, but siower, in real terms, than
GDP., Competitive manufacturing iﬁﬁorts would grow by 6-7
percent refleéting ¢ limited amount of import substitution.
Because of the need to generate a real depreciation, however,
the value share of imports would comntinue to rise slowly from

20 percent to 24 percent by 1991.
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Private Consumption: Private consumption grows in real terms

by six percent p.a.; 1.5 percent less than the average of GDP
growth rate p.a. This 1s because,.with the rising debt service
obligat*ons and the narrowed resource gap of the economy 1ater
in the szmuiation; domestic saviags have to finance an
increasing share of investment. Real depreciation helps
achieve this end. The cousumption of tradeables as a result
increases even more slowly; annually compared to 9.2 percent
for nontradeable consumptioun.

Public Finance: Govermment revenue from domestic sources

consists of income taxes indirect taxes, and tariffs om
competitive imports. All these are fixed at historical average
ad valorem rates. The share of the revenue in total GDP is,
therefore, relatively fixed at 16 percent throughout the
simulation. Goverament cousumption on the other hand is
exogenously given and grows at five percent ampually im real
terms. For accounting purposes, public investment is assumed
to be ome~third of the total domestic capital formatiom. The
net' foreign transfer to the public secter declimes quite
rapidly as umew borrowing drops and debt service obligatious
accunmulate. Consequently, the.aggregate public surplus, tax
revenue plus borrcwing less govermment counsumption and
investment, minous debt service payments, shows a rapid declize.

The Laissez—Faire Solution

i1, The base path of the future described above iucorporates some

public imtervention to reduce the risk that credit markets will suddenly
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stop lending to Thailand. By constraining the present value of the

long—run net public sector income to be nonnegative, it is effectively
coustraining the amount the country can borrow. What happens in the
absgnce of such.consideratious is now egplgred (Figure 15).

109. .Théiiana would.b;££;w six percéng.more féreign lo;ns 15‘1955 ;£
an increase of 225 million U.S. dollars. The current account deficit is
now 5.5 percent of GDP; the ratio goes down to 1.3 percent in the
balgnced-growth—stace. Investment declines, despite the higher
borrowing. Consequently, consumption in 1985 through 1991 would be
about 1.4 percent higher, although the long-run comsumption would be 0.3
percent lower thanm than the base path because of a lower capital stock
and higher debt service obligations. The debt stock in the terminal
period is 7.4 percent higher than in the nonconstrained case, and the
aggregate capital stock (simple arithmetic sum of sectoral capital
stocks) is 0.5 percent lower. The real exchange rate naturally
appreciates relative to the base. This is also reflected in the shadow
price of foreign exchange which falls by four percent. Thus, exports
grow- slower and imports faster than in the previous example.

Public finances also deteriorate because of higher debt service- payments
and lower revenues due to slower growth. Thus, both public financeé énd
the balance of payments are more dependent on foreign capital ioflows,
while demomstrating less capacity for servicing the debt. The strategy
1s, accordingly, riskier.

Possible Future Shocks and Policy Changes

112. The base path was derived given certain assumptions about
1likely world conditions. But Thailand is susceptible to exogenous

disturbances. Domestic policies may also be chaaged. We examine the
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Figure 15
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WITH AND WITHOUT LENDING CONSTRAINT:

Real figures are in 1975 billion bahts
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influence of external and internal shocks, and domestic policy changes
on borrowing, investment, consumption, and the real exchange rate. We
consider the following changes starting in 1986.

External Shocks

(1) change in world interest rates
(2) change in growth in rubber export
(3) change in world demaund for Thai tradeable goods .

Internal Shocks

(4) change in natural gas supply
(5) change in technical progress in the tradeable sector

Policy Changes

(6) public resource mobilization through higher income tax on
urban residents

(7) lower tariff on competitive manufactured imports

(8) no slow-down in investment in Eastern Seaboard Development

Interest Rate Rise

113. In the event of a ome percentage point rise in world interest
rates from 1986 onward a sharp adjustment should take place

(Figure 16)., Recall that this represents about a 20 percent rise in the
real interest rate. Net new borrowing should decline 48 percemt in 1986
and the net resource tr-asfer would become negative earlier, in 1987.
Real capital formation is pushed down by six percent because, due to the.
high cost of foreign borrowing, marginal investment projects become
unprofitable. Real consumption goes down by four percent. The scope of
adjustment can be best appreciated by considering the material balances

equation of the manufacturing sector.
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Figure 16

HIGHER WORLD INTEREST RATE:
Real figures are in 1975 billion bahts
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A[CTRrTR) + A(Q\I.DJ + AXTR + AUMTRrTRJ

(12) + (=5 + (29) (2)

A
Qg
14

The change in production, 4Q, is the sum.of changes in the domestic
components of consumption and intermediate ioputs, plus changes in
exéorté.and investméét: Adj?;gmeﬁﬁ éaké; the~£;£m of.hiéherléugﬁﬁt aﬁ&i
tradeable exports, and lower consumntion; triggered by an exchange rate:
depreciation. The fall in investment is not so large irn absolute

terms. This is because rates of return to capital go up. The nominal
urban wage declines relative to the GDP deflator. The tradeable sector
capital return goes up most (two percent). The current account deficit
in 1986 is 2.9 percent of GDP, The deficit would be stabilized at 0.6
percent in the steady-growth-state.

114, In this experiment, optimal adjustment is very large. A change
in interest rate of only one percentage point necessitated a 3.1 percent
real devaluation, a 1.6 percentage point change in the curreut account
to GDP ratio, (down to 2.9 percent in 1986), a 12 percent nominal
devaluation and a 1.5 percent increase in tradeable production.

115. - Slow Growth in Rubber exports: Assume that the nominal value

of rubber exports stays at the level of 1986 in the near future instead
of growing by nine percent p.a. (Figure 17). Thus, the magnitude of
initial shock in 1986 is zero, i.e., the value of rubber exports-does
not change from the value in the base rumn. However, expectations of the
future decline in wealith forces the country into early adjustment.

116. The current account deficit declines 0.2 percent relative to

GDP from 1986. The real exchange rate depreciates 0.4 percent. Foreign
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Figure 17

LOKER RUBBER EXPORT VALUE:

Real figures are in 1975 billion bahts
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borrowing declines by six percent; investment by ome percent;
cousumption by 0.4 percemt. A two percent nominal devaluation is
required. WManufacturing exports rise by two percent. Two
cha*acterlstics of the shock dominate the pattern of adjustment. Lower
Vwealth (the terms of trade effect) leads to lower coesumption and loeer
borrowing. In addition, the shortfall of actual exports relative to
initial expectations gets larger over time, requiring successive
depreciations. This raises the costs of borrowing and the returns to
domestic saving, adding a 'price' effect to the wealth eéfecta Debt
stock in the terminmal period therefore will be sevzu percent lower than
the base, and the capital stock is 0.4 percent below the base level

steady-growth-state.

Slower Growth in World Demand for Tradeables

118, Assume the world demand for Thail nontraditional and processed
exportables grows at 14 percent rather tham the 15 percent rate assumed
in the base run (Figure 18),

119. Despite the mimor change in assumption, the respoase is
significant. The real exchange rate depreciates immediately by 1.3
percent. Borrowing goes down by 18 percent or 630 million US dollars.
Lower demand precipitates a fall in investment. The GDP deflaeor goes
down by 5.5 percent; equivalently,.the nomiinal exchange rate should
decline the same amount. The potential export revenue stream of the
country is permanemtly reduced. In order to mitigate the effects of
such a negative shock, the country tries to decrease its future

indebtedness by narrowing today's resource gap. This can only be
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Figure 18

LOWER WORLD DEMAND
Real figures are in 1975 billion bahts
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achieved by encouraging more exports despite the associated terms of

trade decline, Thus real tradeable exports actually increase by eight

percent despite the decline of world demand due to the price effect.
Again, the material balances equatious for manufacturing illustrates the

nature of adjustment.

6 = (=7) + (1) *+ (12) + ()

AQ Ac At X ATM
The economy responds in a similar manner as in the interest rate
shock: increase exports, decrease cousumption, and to a lesser extent
reduce investment. The current account deficit falls to 4,1 percent of
GDP in 1986 and stabilizes at 1.1 percent. The net trausfer is negative
from 1988. This analysis shows the extent to which a borrowing strategy
must be linked to assumptions of the growth in demand for Thai
manufacturing goods from the rest of the world. If these assumptioms or
not borne out, or supply problems develop, a significantly more
couservative external foreign borrowing path should be adopted. With
the above response coefficients, a 2 1/2 percentage point slower growth
in world demand for Thai goods would drive the current acount iato
surplus from thez outset.
120.. The strength of this result ié partly a reflection of the
existence of the 1ending.constraint. Lower world demand growth reduces
the aggregate growth rate of the economy. This lowers government
revenue, worsens the balance of payments and decreases lenders'
willingness to lend. The resource gap is, therefore, forcibly narrowed

even further by the constraint. The shadow price of foreign exchange
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becomes seven percent higher than in the base in 1986 réflecting the

effects of the lending comstraint. There is, therefore, strong pressure
to increase exports immediately to avoid balance of paymenits problems.

121. Higher Expected Production of Natural Gas: Uncertainties still

surround the volume of future natural gas extraction in Thailand.

Assume that the value of natural gas import-substitution goes up to 2.5
billion US dollar by 1991 from 1.2 billion US dollars inm 1986, compared
wlith base Tun values of onme billion US dollars im 1986 and 1.3 billion
in 1991, How would things change?

122, Borrowing goes up —=— by 500 million US dollars or 15 percent --
with the higher (expected) national wealth (Figure 19). The real
exchange rate appreciates by 1.3 percent immediately (1986) but
gradually depreciates to the base path levels as debt service pressures
mount. Consumption and iavestment both rise slightly. There is slighc
evidence of “"Dutch disease™ problems. Resources switch out of the
manufacturing sector into services. Lower output combined with higher
domestic demand implies that exports fall significantly. Adjustment i;

the manufacturing sector io 1986 is as follows:

-6 = (6) + (2) + (=12) + (-=2)
AQ AG AT 54 AM

Higher Techoical Progress

123, In the base rum, we kept the productivity coefficients of
production fumctions to be lavariant over time. This is rather a

pessimistic assumption: empirical evidence of positive techmical
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Figure 19
HIGHER NATURAL GAS SUPPLY:
Real figures are in I975 billion bahts
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progress in developing countries abounds. Here, we assume a modest

technical progress of two.percent p.a. in the tradeable settor

(Figure 20). Borrowing goes up by nine percent in 1986, because of
improvgd deb; éervicg capacity. The termiua; periqﬁ debtAstock.ia about -
12 pércent above the base; Investmenﬁ on the other hand éeclines agsut
three percent throgghout the s;mulagion, Private consumption as a
result jumps up by five percent in 1986, and by ten perceant in 1991.

The real exchange rate as expected apprec%ates because of the additional
supply of tradeables. The required fall in the current account/GDP
ratio is much less steep.

124, In order to have a satisfactory economic performance Thailand
needs a steady and stroung growth in its exports. In the experiment of
changing the world trade growth rate, we found that a small decline
would have serious negative effects on the economy. This experiment on
technical progress, however, shows that small improvements would be
sufficient to offset weaker world demand than projected im the base
scenario.

Domestic Policy Changes

125, Our choice of a base path reflects a certain element of risk
concerning lenders' willingness to lend. This willingness is a functiom
of the governmgut's'ahility to mobilize resources from domestic sectors,
among other elements. It can, therefore, be altered endogenously. In
this and the aext two experiments, we demonstrate that, given this
formulation of the lending coustraint, fiscal policies changes can have

a large impact on borrowing and therefore consumption patterns.
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Figure 20
HIGHER TECHNICAL.PROGRESS:

Real figures are in 1975 billion bahts
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Higher Urban Income Tax

126. We first raise the urban income tax (Figure 21). This actually
raises private consumption by lucreasing the amount that the government
(and.therefore the country) cam borrow from foreigners permanently. -
This decreaées gov;rnment domestic financiug geedé, freeing up priv;te
sector funds for consumption and investment. The improved fiscal
position lowers the need for investment to generate government revenue
to safeguard creditworthiness. Investment as a result is reduced and
there is a stroug boost of private consumption despite the loss in
disposable income caused by higher taxes. The real exchange rate
appreciates, leading to a rise in real wages. Private sector welfare is
increased overall.

127. Lower Tariff on Competitive Imports: A lower tariff on

competitive imports, on the other hand, has opposite effects on the
fiscal position (Figure 22), lower tariff rates would, in the absence
of the lending coastraint, reduce distortions, gemerating positive
effects on growth. With the lending constraint, however, the results
are quite different. We simulate a reduction of the average tariff to-
ten percent from 16 percent. To maintain balance of payments
equilibrium, the current account deficit is forced down to 1.1 percent
of GDP (4.8 pecent in the base); the shadow price of foreign exchange
soars; tradeable exports must increase by 50 percent; investment jumps
up by eight percent; and consumption plummets by over 20 percent. The

loss in public revenue is 24 percent. This sharply increases the
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HIGHER URBAN INCOME TAX
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Figure. 21

Real figures are in 1975 billion bahts
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Figure 22

LOWER TARIFF RATE:
Real figures are in 1975 billion bahts
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riskiness of public debt. Lenders cut back credit limes. Borrowing is

only 18 percemt of what 1is possible without the policy change.

128. " Whether or not such immediate adjustments are possible is not

" the major concern here. The direction and magnitude of the required

changes, however, suggests that policy makers would be well advised to
phase major changes in a consistent package with other reforms. Even
policy changes that increase efficiency in the medium~ to long-rum, can
have adverse effects unless the negative impact on public resource
mobilization is offset by other measures, such as higher taxes elsewhere
or lower government consumption.

129, Eastern Seaboard Development: Assume that government

investment in real terms is increased by 5-6 billion bahts, to finance
the Eastern Seaboard Development for example (Figure 23). Assume also
that techmically these projects have the same high rate of return as
other investments in Thalland, but that the government only recovers
resources from its investment via the general growth in the ecomomy that
is stimulated. This may represent the long gestation period that is
usually the case with such large scalé investment. The simulation,

therefore, highlights the trade-off between long-rum growth and a

.balance in public finaunces.

130. . We find the comnsequences of such public investment are
enormous. Borrowing in 1986 falls by 26 percent. The exchange rate
depreciates in real terms by 2.5 percent. Exports of tradeable goods
jump by 13 percent to finance the decline in resource tramsfer from

foreigners requiring a large nominmal devaluation. Investment goes up by
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Figure 23
EASTER SERBOARD DEVELOPMENT
Real figures are in 1975 billion bahts
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2.2 percent. This exceeds the increase in public investment; private

investment also goes up. Consumption declines, therefore, significantly
throughout the simulation years, and although it ends om a higher growth
path, the immediate costs outweight future benefi*s. Overall welfare

fallS'.

Future Summary

-131. Thé bése patﬁ dé?ived f§r tﬁe Q;di§m~term (l985-§2).evolutioﬁ
of the Thai economy illustrates certain important characteristics of any
future foreign borrowing strategy. First, the high current account
deficits of the recent past cannot continue over a medium~term horizon
without jeopardizing creditworthiness. Although the deficit may
reasonably stay as high as 5.3 percent of GDP in 1985, it must come down
quickly towards two percent by 1989 and thereafter. Second, in order to
sustain the capital inflows implied in such a transitiomn path,
investment must be high and directed towards tradeable production;
export growth, especia’ly in manufacturing, must be rapid. These would
permit rapid GDP growth at 7.5 percent per year; a high rate by present
standards but one that was exceeded in the past and thgt is achieved in
other East Asian economies. Even so, a continued real depreciation of
the exchange rate is necessary to promote the required struétural
adjustment of productive capacity towards foreigmexchange generating
output. Net foreign exchange resource transfers from international

borrowing must turn negative by 1989 to avoid an excessive debt build~

up.
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132, A key assumption behind this result is that active govermment
intervention is desirable to reduce the risk of losing access to
international credit lines. In the absencerf such conceras, borrowiag
would be higher and investment lower. Comsequently, domestic savings
would also be low. We formalize this risk by introducing a lending
constraint linked to the evolution of the balance of payments and the.
state of public finances. In the absence of domesic policy changes,
government éavings can ouly improve if there is higher growth in the
economy (a higher tax base) or lower borrowlng. Thus,‘our base case has
more conservative borrowing and higher investment and domestic savings
in the long-run than under a laissez~faire strategy.

133, We ilnvestigate how the economy would optimally respond as
exogenous and policy parameters change. Table 12 reports the magnitudes
of optimal respomses of the key variables with respect to some of the
shocks.' Two gemeral points emerge: the respoases are quite varied ia
magnitude according to the type of shock or policy change; and the
lending constraint has strong effects .on the need for and desirability
of adjustment. For ;he‘most part,mborrowing and iovestment move in the
same direction after a slhiock, although to differing degrees. In some
cases, however, where the lending constraint is significantly affected,

they move in opposite directioms. A policy~induced improvement in
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Table 12: Optimal Respones to Exogenous Shocks

(Percentages Change)

Current Borvowing Investment Consumption . PTR/PNT (Memo) Debt-
Account /GDP By ) Export Ratio
w12 ses Ywr 2 sesY mi2 pes 3 v pes3 w2 pes 3 nes 3/

Interest Rate &/  -1.6  -0.5 -40.7 -43.2 -6  -1.9 -z2.9  0.01 3.1 -2.2 0.44
Rubber Exports 5/ 0.02 0 0.6 0.6 0.07 0.03 0.7 0.6 -0.06 0.06 0.72
World Demand.ﬁ!

Higher 2.0 0.7 55.0 50.0 6.6 2.0 4.5 3.0 -4.0 0.7 0.85

Lower 2.0 0.3 60.0 52.1 6.0 1.5 6.0 2.8 -4 .4 1.1 0.65
Tatiff<zj 0.6 0.1 13.5 10.9 -1.4 -1.1 3.4 -0.2 ~1.7 0.1 0.26
Income Tax 8/ 0.7 6.4 23.0 22,4 -2.0 -1.5 5.1 -0.6 -2.1 0 0.80
Technical o/

Progreas = 0.2 0.1 6.0 8.3 ~-1.5 -0.5 2.4 2.1 -1.3 -1.8
Gas 10 0.05 0.02 1.6 1.4 0.2 0.07 0.2 0.02 -0.7 0 0.87
1/ Percentage of point chauge
2/ vValue of the initial year of shock
3/ Value of the balanced-growth state
4/ One percentage point change in world interest rates of all types of borrowing
5/ One percentage polnt change in growth rate of nominal revenue from rubber exports
Qj One percentage polnt change in growth rate of the world manufacturing demand
7/ One percentage point change in competitive import tariff rate
§/ One percentage point change in urban income tax
9/ One percentage point change in the rate of technical progress ¢ the manufacturing

gsector

10/ Ten percent change in norminal U.S. dollar value of natural gas output in the

p

balanced-growth state

- &1 -
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creditworthiness permits higher borrowing and lower invesiment at the

same risk level, and vice-versa.

V. SMMARY AND CONCLUSIONS ’ ‘ -

134, This paper addresses two I1ssues that are central to the preseat
policy debate in Thailand: how should the government esfablish medium—
term borrowing and iavestment strategies and what factors should caﬁse
modifications in these strategies. These are genmeral issues that
revolve around how a soclety shoﬁld allocate resources

intertemporally. We present a métﬁodology which permits a resclution of
the problem, based on a simple specification of welfare and production
functions. This approach focuses on the economic costs and %“enefits of
foreign borrowing.

135, We have constructed and calibrated for simulation purposes a
five-sector dynamic optimization model im order to shed more light on
alternative‘foreign borrowing strategies for Thailand. The model
maximizes tge éiscougted ;um of utilities over a given period of time
with a terminal coondition that implies balanced growth is reached after
the transitional period is over. Aggregate levels of investment and
foreign borrowiag are the choice variables; the rest of the economy is
assumed to function im a general equilibrium manner, i.e., all commodity

and factor markets clear with endogenocus prices.
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136. The first~order conditions for optimizatiom imply that the

levels of borrowing and investment are chosen so that the real cost of
foreign borrowing and the real rate of return on investment are equated
with the real social discount rate. The latter is a function of the
pure rate of time preference, the growth rate of consumption, and the
degree with which marginal utility declines as consumption goes up. The
pure rate of time preference is parametrically given and signifies the
impatience of the population. The higher the growth rate of
consumption, the higher is the soclal discount rate, because one values
the present more knowing‘that higher consumption will be available in

the future. Higher investment today means, ceteris paribus, lower

consumption today and a higher consumption tomorrow; the real social‘
discount rate thus increases with higher investment, whereas the real
return on investment tends to go‘dowu. Higher borrowing would lower the
growth rate of consumption by increasing today's consumption and
reducing tomorrow's when debt service falls due. More borrowing would
also increase the real cost of borrowing, not only because of the
increasing cost of adjustment to new capital sources assumed in the
model, but also because of changes generated in the time profile of
relative prices. Borrowing lowers the price of tradeables relative to
nontradeables, and debt repayment increases it. The borrowing, then is
carried out when tradeables are cheap in terms of home goods, and
repayment is made when tradeables are more expensive. The real cost of
loans in the economy, therefore, in terms of consumption foregone,

increases with this real depreciation.
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137, This relative price ratio between tradeables and nontradeables,

which we couveniently call the real exchange rate, is critical because
it has a close association with the current account deficit by
determining largely the exceés demand for domestic tradeables. The
racio.;lso dictates the allocation ofxnew capitél stock in tﬁe economy .
by shifting the relative profitability of the two key sectors, ‘
manufacturing and services, combined, these produce 72 perceant of value
added and use 81 percent of the total capital stock. A higher level of
borrowing today, by providing imported goods, generates an excess demand
for domestic tradeables and a comsequent by lowering of this price
ratio. The higher relative price of nonfiradeables would induce more
investment to flow into this sector. With the assumption that capital
is immobile after installment, this tends to make subsequent adjustment
to balance of payments shocks more severe by requiring larger real
exchange rate depreciation.
138. We have solved the model for the period 1975-1231 and
compargd the results with the historical experience. The major
characteristics of this exercise are as followst -
(1) the actual historical path Thailand took during‘l975~l978
was close to the path projected by the model. (The model
was solved twice sequentially starting from 1975 and 1978
in order to minimize the effects of terminal counditioms).
Actual investment was slightly below the optimal value

between 1975-1978. However, actual borrowiag and
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/
consumption levels were much higher than the optimal

solutions during the period 1979-1981;

(2) the current account deficit-to-GDP ratio remained fairly
constant #nrthe model at ;round three percent, whereas:
actual hiscsrical values. oscillated, reaching a record
high of 7.7 percent in 1979;

(3) reflecting the high level of investment earlier on, the
model GDP grows 0.8 percent higher than actual history;
and,

(4) the real exchange rate in the model depreciates throughout
relative to history.

139. In order to explain at least qualitatively the cause of the
divergence between rezlity and the model results, several runs have been
made under alternative specifications. Two altermative explanations for
the historical evolution of the macroeconomy are presented. The first
is that despite evidence that global conditioms were deteriorating, Thai
policy-makers failed to revise their expectations about the future,
treating high interest rate and low world demand changes as temporary
phenomena whéréas theyrh;§e proven to be of a medium term ﬁature.
However, while mistaken perceptions on the permanent or temporary nature
of high interest rates would help to explain foreign borrowing and
consumption behavior, they would also imply a greater diyergence hetween
simulated and actual investment. A similar inconsistency emerges in
explanations of past behavior that focus on a perceived temporary slow-
down in world demand. This can, therefore, only bé part of the full

explanation.
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140, The altermative story suggests that noo—economic factors, or
nonoptimizing behavior, were important in this period. Ome featurs of
the desired adjustment path in several years (1978, 1980, 1981) without
any expaﬁéion in per capita consumption. This may not have been
possible to achieve politically. The imposition of an arbitrary
constraint on adjustment that forces per capita utility to rise by at
le§5541.6 percent generates a solution with higher consumption, but
without higher borrowing.
141. The difficulty in explaining the high levels of foraign
borrowing in 1980 and 1981 partly suggests that market forces, on which
our model behavior rests,'were being distorted by goverament policy.

e
Several featurss of this period stand out. The results clearly show
that a desirable program of adjustment to the.adverse world development
sﬁould have included a depreciation of the real exchange-rate. The
historical real exchange rate was overvalued by about ten percent. ’An
officlal objective, however, was to retain the system of a fixed nominal
parity of the baht against the dollar. When this system came under
prassure, reflected in a run—-down of reserves, the government failed t;
take adequate measures to reduce balance of payments pressurs by a more
austere fiscal stance. Instead, loose fiscal policy, and a growing
overall public deficit, were supported by heavy public foreign borrowing
especlally by state emterprises. It was ouly when fears of the problems

associated with rapidly rising indebtedness became acute that action was

taken to devalue the baht and reduce public extermal borrowing. Thus,
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foreilgn borrowing was not the result of a decision on least cost sources

of finance in this period. The authorities did not internalize the
rising cost of external borrowing into their decision-making, and failed
to substitute these funds with lower‘cost domestic resources. |

142;l The base path derived for the medium~term (1985-92) evolution -
of the Thai economy illustrates certain important characteristics of‘any
future foreign borrowing strategy. First, the high current account
deficits of the recent past cannot continue over a medium-term horizon
without jeopardizing creditworthiness. Although the deficit may
reasonably stay as high as 5.3 percent of GDP ;n 1985, it must come down
quickly towards two percent by 1989 and thereafter. Second, in order to
sustain the capital inflows implied in such a transition path,
investment must be high and directed towards tradeable production;
export growth, especially in manufacturing, must be rapid. These would
permi.t rapid GDP growth at 7.5 percent per year; a high rate by present
standards but one that was exceeded in the past and that is achieved in
other East Asian economies. Eéen so, a conﬁinued.feal depreciaticon of
the exchange rat~ is necessary to promote the required structural
adjusﬁment of productive caﬁacity towards foreign;exchange generatingw
output. Net foreign exchange resoﬁrce transfers from international
borrowing must turn negative by 1989 to avold an excessive debt build-
up.

143, The future runs have an endogenous lending constraint that
links lenders' willingness to lend and the government's capacity to

mobilize domestic resources. This effectively constrains the present
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value of the government expenditure not to exceed the present value of

the government revenue in the lomg-run, after a transitional period.
Due to the comnstraint, policy changes that increase the overall fiscal
defic1t are strougly welfare reducing. In general the optimal
adjustment of the economy to different shocks/policy changes dirfer
substantially according to the nmature of the shock, the nature of the
change in expectations about the future, the structure of the econmomy,
especially in terms of the substitutability of factos between sectors,
and the flexibility to react quickly to new conditions. For example,
reducing import tariffs, or increasing expenditure in public investment
(Eastern Séaboard Development) would impinge severely on the economy by
reducing lenders' willingness to supply additional loans to Thailand,
144, Lower world demand growth would squeeze consumption much mnore
when the lending constraint is binding than whem it is not. This is
because a lower growth rate of world trade slows down domestic economic
growth, reducing goverument revenue; government expenditure, on cﬁe
other hand, is relatively rigid. This loose fiscal stance of the
‘govérnmemt makes‘d;bt‘mofedéiséy and écce§s>t6 féfeigu caﬁital
potentially limited. Higher export growth does exactly the opposite
until the lending counstraint is no longer binding. The effects become
much more moderate from then on. Increasing the income tax has similar
effects; by expanding the avallability of foreigm capital, at a given
risk level, such a policy may actually increase private consumption.
145, This analysis strongly suggests that robust foreign borrowing

strategies should be basasd on an understanding of the following
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components: the structure of the economy; the speed with which the

structure can be adjusted as required; stable expectations of future
events together with estimates of the volatility of some key

‘variables. It is also.critically_important to qndgrsgand‘leqder
behavior and the endogenous naﬁure-of.the borfowiné-investment
interactiou'in a macroeconomic framework.

146, The structure of the economy obviously matters. To the extent’
that repayment of today's debt must be made by tomorrow's tradeable
production, a relatively larger share of tradeable output in the economy

is associated with more debt carrying capacity, ceteris paribus. Among

the tradeables, the expansion of nontraditional manufacturing activities
is imperative in maintaining creditworthiness. These activities tend to
have more flexibility in their scope to expand exports as an adjustment
to shocks than, say, monocultural crop export activities. The latter
tend to suffer from inelastic demand, volatile world prices, and
unresponsive production in the short-run. In the case of Thalland, the
borrowing patterns suggested in the base case for the future are
conditional onlgssumptiong.phagﬁvpﬁld demandffor Thai goods‘rem§igv
strong and ghat Tﬁailand would be able to take advantage of éuch deﬁand ;
by expanding the nontraditional manufacturing sector.

147, We have also demonstrated the sensitivity of desiréd net new
flows to changes in key parameters. Tﬁis means that the ability of the
economy to change its production patterns and use of outputs in a very
limited amount of time is critical. Table 12 in section IV lists

various elasticities that quantity the country's optimal response to
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internal and external shocks. The elasticities suggest that ability to

shift the labor force from one sector to another, the need to suppress
consumption in order to increase investment and/or exports, and the real
depraciation of the exchange'rate necessary to change the destipation of
investment toward tradeables and to encourage exports are all key
elements of:a flexible adjustment packagé. Especially in the c;se of
interest rate shocks and negative world demand shocks, the required
adjustment is extensive and painful. When the economy does not have
sufficient flexibility to undertake such far-reaching adjustment in a
short span of time, borrowing policies should be much more conservative.
148, Expectations as to how the domestic and world enviromment will
evolve in the future 1s another critical element in devising foreign
borrowing strategies. From the private sector viewpoint, it is
critically important to forecast how the rsal exchange rate will move
over time. A successful borrowing strategy necessitates a real
depreciation. Actual experience of the govermment's real exchange rate
mangement, however, belies this. External shocks, as well as government
policy,.are important determinguts of exchange rate.and of raal}

income. If wrongly optimistic forecasts of world interest rateés or
world demand for Thai goods are made, then later adjustment when
realization of the error draws, is quite painful. Justifiable conceras
should thus be raised, over the volatility of external conditiomns. in
our model framework, even temporary shocks have permanent erfects
through the change in relative prices and hence the change im the
.destination of capital investment, and through the éccumulation of

debt.
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149, Finally, knowledge of lender behavior is imperative. In many

of the sensitivity runs, the burden of adjustment is made greater
because of the lending comstraint imposed. Especlally in such cases as
lower import tariffs and implementgti§§'of the Easterﬁ‘Seaboa;d -
Developmenﬁ Program, the government iﬁvéstment—savinés éap increases,
while access to foreign borrowing is reduced. This in turn requires
drastic increases in exports and investment immediately so that existing
debt can be serviced throughout by exports, rather than by new
borrowing. Consumption is naturally reduced substantially. The
volatility of the international environment becomes even more critical
with the endogenous lending constraint because of the procyclical
behavior of lenders. When shocks do occur, the required adjustment is
much more drastic than unconstrained cases. Similarly, underinvestment
in conmstrained cases also has a high cost. If investment is kept at
suboptimal levels, due to political or absorptive reasons, new borrowing
will fall. Hence, exports mus. shoot up and consumption decline to
balance the external accounts.

150.  Foreign borrowing is'é'proéess’thaﬁfis'closely'iiﬁké& with’
other macroeconomic variables. Around the optimum, the real cost of
foreign borrowing is always equated with the real return on iavestment,
and real social discount rate. All of these three indicators, however,
are endogenous. It is highly important, in devising foreign borrowing
strategies, to recognize this interdependence. Such recognition
inevitably linmks foreign borrowlng with other macroeconmomic policies.
Knowledge of the economic structure its flexibility and estimates of

future variables are necessary to obtain target levels for aggregate
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foreign borrowing and investment. Magnitudes of optimal respouses to

exogenous shocks are shown in Table 12 should be of some use in
determiuing how such a path should be modified in the future. Rapid
respouse to external shocks lowers the effective cost of borrowing. A
proper mix of monetary, flscal and commercial policies is essenC1al to

achieve this adjustment.
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Appendix 1

Equations of the Foreign Borrowing Model of Thailand

Objective Function:

T-1

Max I U/ + OF T oy (5= gpedt + 0T 72 (1)
t=1
where
- . 1 -5 a a, l-a,=a
_ (C(CTt’ Coe * CAt) / (1 -b) and C =¢C lo 2¢ 172 (2)
Ut = T R Tt Nt At
Lt + Lt . t=1, ..., T
S.t.
Urban Production:
Qe = Qe Ky Lyer Q) (3
o g 1t =% i=T, N, CO
R e »
Rural Production:
Q= Qe Lyes i 944y (4)
B KaicL Bitz = =By iaE, A
= 9etie Mie %4t
Market Clearing Equations:
Ogy = Xge + Mg, )
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Appendix 1

Fquations of the Foreign Borrowing Model of Thailand

Que = Tap (Cpp * 6Cy + M)+ X
: .ujnc
Qpe = Tpe (Cpp * GCp + Mp) + 9 (1 + ETKt ) Ipe *+ Xpe
e = Cyet e * Py + Xy
Upe

Qeoe = (1 =) (1 + 2T, ) Ipe + Moo,

Exports:
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Appendix 1

Equations of the Foreign Borrowing Model of Thailand

Imports:

€ 8 P 6
A A At A
M ( ) =, ) D : (14)
~€
At 1 s ethAt At
£ 6 P 8 N
T T Tt T
M G—) ( ) TD (15) v
Tt 1 %r etPWTt Tt -
Domestic production ratios:
8 PP 8
_ v 8- A At, A _
e =Y A (Q-e) =) {or = 1) (16)
At
8, PP 8
L8 -1 T ST T
T = Yp T (1 €T) ( 5 ) (17
; Tt
Purchasers' prices:
8 . 1-98 8 1-6 1
1 i i R 1 i
= —— - -8
Fie T 7Y, (5 (@ +try) e B,) *A-e) TR D18 (18)
i=¢t, A
PP, =P i=E, N, CO (19)

it it
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Equations of the Foreign Borrowing Model of Thailand

Appendix 1

Investment allocation:

a aait z
1 K it Tit
g = R+ i
1t +1 it Bth
E .
% ®, Ve
jt
Labor force growth:
wU
4 U U R t
L pp = L (L +n°) + L S (wR )
t
wU
R _ R _ R t
Lev 1 = & a+ ™) L. s (WR
t
debt Accumulation:
vb th
-
Dg £l Dgt + Bgt (1 + R J

= +
Dyeawq =Dpet B, (1

B =B e { e} or = B
pt po ¥P Epd ( P )
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Appendix 1

Equations of the Foreign Borrowing Model of Thailand

Private savings constraint

s >0 27)

s » 7 _ (28)

Foreign exchange balancing equation

P, X, +B _+B _= z M,
j = E’A,TJC jt gt pt i A,wait it

+ irt (D + D t+ D

+ PW
pt g )

J (29)

gpt T« ™ bt

Government sector balancing equation

z L “f
& EXy P Ky TR e T P My

j = E,A,T i=A,T
+ey GW L, + WS L, }+tk (2B aQitK )
.y it Tit it “it it acit it

i=T7T,N,CO i=E,A
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Appendix’l

Equations of the Foreign Borrowing Model of Thailand

+ Ipd = X Ay
vid, . P,Q, + et(Bgc+ ngt) PP, GC, + ir, et(Dgt+ Dg

i = E,A,T,CO,N { = E,A,T,N,CO

Private sector balancing equations

- I
P e Qe te Bet = PR, Gy virpe Do

~

i) R it
by L k (=

+ty { Wi Ly o+ 0 Lit} + tk {i .Yy 1§;;T-Kit}
+ Spt t
Consumption first order conditious

L

G PPy 1, =T, N, A

k]

Ué P?jt

Cjt

Value-added prices
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Appendix 1

Equations of the Foreign Borrowing Model of Thailand

2 PP A,

it Yie 1a) 3 5 5%54

Urban labor first order conditions

Q.

it .
w = 1=T,N,CO
Lie Py

£3]
L=

Rural labor first order conditions

R

Q W
it t
7 i=E, A

3 =
Lie PVie

Full employment of urban labor

Full employment or rural labor

Appendixl/Shishido/Rharas:05-14~85:pp

(33)

(34)

(35)

(36)




- 13% -

Appendix 1

Equatiouns of the Foreign Borrowing Model of Thailand

o

IL, =
Lit Lt

1 =E, A

Terminal conditions

(- SR T

J + nJ =1 T -
(1 + n) 1

DT+ 1 DT + 1 i

1 +4r J
(IL+m A+m (1 +09

where g = |

B =(g+Mm DT - Bp. T+ 1

g'T+ 1
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Appendix 1

Utility

Products"

Private cocsumption

Government consumption

Exports

Value of exports

Intermediate inputs

Real investment (J; = Domestic content of real investment)
Investment expenditure

Imports

Producers' price

Purchaser's price

Value—~added price

World price

Nominal exchange rate

ratio of domestic product to Armington aggregate
TotalAdémestic demand for domestically produced goods
World trade

Urban wage rate

Rural wage rate

Interest rate
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Appendix 1

L ) Labog
Z Land
.K Capital
K . Total capital stock
A Urban labor
®  Rural labor
mJD Import coutent of real investment
S(.) Shift function of labor from rural to urban (given exogenously)
D Debt outstanding
D Total debt outstanding
B New net borrowing
S Savings
Subscripts
Sectors E Exogenous export sector
A Agriculture
T Tradeable
N Nontradeable
C0  Constructiom
P Private
g Public
(gp Public borrowing from private sources)
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Appendix 1

t Time
Suﬁerscript
T " Urban '
R Rural
Parameters
v Investment adjustment cost factor
ub Borrowing adjustment cost factor
g Elasticity of export with respect to the
g Elasticity of export with respect to rel
o Capital share in production
B labor share in rural production
ak Manufacturing share in capital formation
b Inverse of intertemporal elasticity of ¢
substitution
8 Elasticity of substitution between domes
goods
€ Distribution parameter of imports functi
Y .Scaling'pafameter of imports function
S Pure rate of time preference
tx Export tax
tid Indirect tax
tr Tariff
ty Income tax on labor income

t Income tax on capital income

world demand

ative prices

onsumption

tic and imported

on
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Appendix 1

g Steady growth state aggregate growth rate
gpc Steady growth state'ﬁer capita gr&wth rate
8pd - éiowth rate of privéca bbf;oéiﬁg
n Population growth rate
T Rate of inflationm
T Constraiant of the government savings in the terminal period
q Technical progress factor in production
a, Share of tradeable consumption
a, Share of nontradeable consumption
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Appendix 2

" Terminal Conditioﬁs ST T T e T e e e e
1, We regort to the turnpike theorem in deriving the terminal
conditions of the model. Ihe theorem states that an economic system
abstracted iﬁto a model‘obtains the highestbefficiency when: 1/

(1) the system first changes its capital structure toward the
von Neumann balanced-growth proportions;

(2) when it is sufficiently close to this configuratiom, it
spends most of the time growing at the balanced~growth—
state maximal rate.

(3) as the end of the time horizon nears, it bends away from
the balanced-growth to satisfy the desired terminal
conditions.

In other wérds, the welfare of an economic system is maximized when it
quickly approaches the balanced-growth path growing at the maximum rate
and stays on it insofar as it is possible to do so.

2. We assume that by the time the model reaches the terminal
period, the system has already come close enough to the desired
balanced-growth path, and therefore, we force the system to be in that

state from then on. This assumption effectively gives us the terminal

Aj See for example, Burmeister and Dobell (1970) for exposition of this
theorem. Samuelson (1960) and McKenzie (1963) prove the theorem when the
production functions are monlinear.
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conditions by specifying the necessary amounts of borrowiag and
investment that support the balanced-growth path which, in turm,
satisfies the first order conditionms of the- dynamic problem.

3. " This assumption is attractive because it gives the important
terminal conditions within the framework of optimal growth theory.

There are, however, drawbacks. First, the system may not have obtained
enough proximity to the “"turupike” by the terminal period to warranot
such terminal conditiomns. Our terminal conditioms, then, assign too
high a value to the terminal capital stock and too high a cost to the
terminal debt stock, thereby biasing the results toward higher
iovestment and lower borrowing toward the end of the simulation

period. As discussed in para. 61 of the text, this divergence may be
significant close to the terminal period. ‘

4, Second, the growth rate derived through assump.ioms that all
the first order coanditions are satisfied may not be compatible with the
von~Neumann balanced-growth growth rate. We have not examined this
possibility or its implicatioms. Future efforts are clearly needed. We
do agree, however, that the terminal conditions may be interbreted as a
reflection of the planner's preference or general expectation as to
which direction the economy is movin, rather than as a refléction of the

strict optimality conditions of infinite time horizon models.

Derivation
5. If the growth rate of all real variables is g, and labor force
grows at N, utility per capita grows by ((1 + g)/(1 + n))1 - b . The

discounted sum of per capita utility after T th period to infinity is

Appendix2/Shishido/Kharas:5~14~85:pp




- 146 -

1-b U

B S L1t g) _Tr ...
(5 - gpe) (1 + 5T 7 2
where
1 +
SIS EY
This is the second term in the objective functionm.
6. Terminal period borrowing and investment are the amounts that

allow such a steady growth state. The first order condition for
optimization with respect to borrowing in a two sector (tradeable and

nontradeable) economy facing a real interest rate of rr is

b

c P /P
1+ 6 EEL =+ (T
t Nt + 1

l -a

)
MPre 41

when consumption aggregate C is the Cobb-Douglas function of sectoral

consumption (See Glick and Kharas, 1984). With excgenous rates of

population growth and inflation, the same relatiomnship can be rewritten

as

o

_L(1+ir)(l+n)b Ll Ty jl"a) ¢
"(1+n>(1+vT>(1+6>1+wN t

t+1
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where ir is the nominal interest rate and

P
kit =s_—it—-:{:-—]_'._

1 1=1T, N

Assuming a constant real exchange rate, i.e., “T = WN =7 (at, say,

the world inflation rate), g can be expressed as

. 1
1+ 1ir b :
tre=lrrmarna sy’ A+
and
1 -b%
1 +ir
Lreee =lrrHasnavo) °

The sectoral output also grows at g with labor force in each sector

increasing at n. The capital stock in each sector has to grow at

L
a

)i

0]

Ll +
a+m Ty

for each sector, when ai is the capital income share ia sector 1. The
debt outstanding ia real terms also grows at g. In nominal terms, it

then grows at g + 7,
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Appendix 3

le .-+ ... Foreign -transfer F is defimed here as consumption.plus:

investment less total outputs,

. ‘. 1
F (Pcc+ Py I-—PyYJ;
PC P_I
c I 1
+ -1)yp. =
PzY PTY vy e

The differentiation of this and divisioa by Y (GDP) gives us.

daF | L 1 -1
= - LPcdc + PpdIl = o+ (dPCC+dPII);_-+ (Pcc +P.1 1)eY

+ e +r - l)d(é)

The terms on the RHS are from the first, structural change effects,

price effects, growth effects and exchange-rate effects.
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