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LIBERALIZATION OF CAPITAL MOVEMENTS AND
OF THE DOMESTIC FINANCIAL SYSTEM

Philippe Bacchetta

Abstract

This paper analyzes the dynamic impact of a Joint Illberallzation of

capital movements and of the domestic flnancial sector. Both a
simultaneous and a sequential liberallization are examined in an
overlapping-generation model wlth a g-theory of investment. A

liberalizatlon generally leads teo an initlal peried of capltal Inflows
followed by capltal outflows. It also increases lnvestment and causes an
overshooting 1n share prices. Furthermore, the interest rate level before
a llberalization will usually not Indicate the dlrection of net capltal
flows.

INTRODUCTION

The liberalization of internatlonal capltal movements has been a
widespread phenomenon in the last two decades. Liberallizatlon eplsodes have
occurred in several OECD countries' and in some developing natlons. HMost
countries, however, still have restrictlions on their internatlonal capltal
movements, and may consider to llberalize them in a near future. Therefore,
understanding the consequences of such a llberallzatlon appears to be of
conslderable Interest.

The most fundamental Impact of a liberallzatlon of caplital movements is
the integratlon of the domestic flnanclal system with internatlonal finanoial
:&*?*:;;:;;-like to thank Susan Collins, Jeffrey Sachs, Reobert Stern, and two
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markets. This Integratlon will generally modify the domestlc Interest rate
and will alter the Intertemporal decislons of firms and Individuals, and
posslbly of the public sector, Thus, the impact of a llberalization wlll be
tntrinslcally dynamlc and can only be examlned In a fully intertemporal
framework. Such analysls, however, ls complex and has recelved llittle
attentlon so far>, In particular, the removal of guantitative restrictions on
capital flows may lead to a fundamental change in the economlc system. With
binding quantitative capital controls, the interest rate is determined
domestlcally and is not Influenced by forelgn Interest rates. Wlth capltal
mobllity, on the other hand, the interest rate of a small country ls
determlined by the world Interest rate. Some dynamlc models do not handle thls
fundamental change satisfactorlly. In particular, models with :
infinitely-lived individuals must typlcally assume that the interest rate ls
equal to the rate of time preference in the steady state. As a caplital
account liberalizatlon usually modifles the steady-state Interest rate, it
cannot equal the preference rate both before and after the liberalizatlon

(1f the preference rate ls exogenous).

This paper uses a small open economy model based on intertemporal
optimization by finltely-lived individuals as in Blanchard (1985). In such a
model, there can be steady states with different Interest rates and exogenous
preferences. Moreover, the role of government debt during the liberallzation
can be examined, as rlcardlan equivalence does not hold. The model also
includes a g-theory of investment with adjustments costs and ls slmllar to
Matsuyama (1987)3. Thls framework allows a careful analysls of the evolutlon

of savings and Investment as well as the capital account after a

llberallzatlon,

Most analyses of a llberalizatlon consider exclusively a removal of



capltal controls. In such a case, the Impact of a flnanclal llberallzatlof
on net capital flows In unamblguous. If a country Inlitlally faces controls
on capltal outflows and an interest rate lower than abreoad, a removal of

capital controls would lead to large net capltal outflows. Capltal Inflows

would occur in the opposite Initlal situatlon.

This type of aqalysis. hovwever, neglects a cruclal element: most
liberalizations of capltal movements are accompanied by a llberalizatlon of
the domestlc financlial sector. This Jjolnt liberalization occurs simply
because most countrles with capltal controls also have a protected and
strongly regulated financial sector. The liberalization of the domestlc
financlal sector can be either a voluntary step taken by the authoritles‘
or a consequence from the capltal account llberalizatlon: the domestlc
financlal sector must become more efficient to compete with forelgn capltal-
flows. As the domestlic financial liberalization will also affect the behavlior
of firms and Indlviduals, the relevant analysls ls the one of a Jolnt

1lberalization of capital movements and the domestlic flnanclal sector.

This paper considers two experiments. Flrst, a slmultaneous
liberallization of the domestlc financlal sector and of the capltal account.
Second, a llberallzation of the domestlc flnanclal sector followed by a
capltal account llberallzation (a sequential llberallzation). ’In each case,
the analysls focuses on the evolution of savings and investment and on the
capltal account. Tt ls shown that a llkely outcome of a llberallzatlon ls
an inltlal net Inflow followed by an outflow. The intultion ls that the
liberallzation of the domestlic financial sector leads to a better allocatlon
of resources and makes the country more attractive to both domestlc and
forelgn investors. Thus, Initlally, there will be few Incentlives for outflows

and strong incentives for inflows. Over time, however, domestic investment



will become less attractlive as the capltal stock Increases and lts marginal
productivity declines. Thus net caplital inflows decrease over tlime and turn
into net outflows. The change in the long-run net asset positlon of the
country 1s ambiguous and depends on the inltial condltlions.

The analysls also reveals that the comparlson of the domestlc real
interest rate with the forelgn rate before a capital account llberallzation
will usually not indicate the direction of net capltal flows. Thls is true
even 1f the domestlc flnanclal sector is liberallzed first. It is also shown
that a liberalizatlion leads to an overshooting ln share prices.

Finally, the publlc sector 1s also affected by a llberallzation. In
particular the service payments on the publlic debt Increases. Thls lncrease
is usually smaller for a simultaneous liberalizatlon. Moreover, a large
initial public debt leads to smaller long-term net capltal outflows.

The rest of the paper Is organized as follows. Sectlon I descrlbes t@e
the model and the initlal restrictions in the domestic financlal sector.
Section II analyzes the impact of a simultaneous liberalization. Flrst it
looks at the steady-state effect and then examlﬁes the dynamles. Sectlon ITI
analyzes the effects of a sequential liberallzatlion. Sectlon IV offers

concluding remarks.

I. THE MODEL

The model used in thls analysis ls a small open economy simllar to
Matsuyama (1987). It 1s baslcally an open economy version of a model by
Blanchard (1985), with a g-theory of Investment with costs of adjustment to

the capltal stock (e.g. see Hayashl (1982)). The Blanchard model s based on



intertemporal optimization by individuals with finite horlizons. The
assumptlion of finite horizons is convenlent as it allows the comparison of
stable steady states with different equillbrium Interest rates. Wlth Infinite
horlzon models, the interest rate must equal the rate of time preference.
Thus, a change in the interest rate due to a liberallization cannot lead to a
new stable steady state.®

The domestic financial market is initlally restricted In several ways and
varlous rates of return exist in the economy. In particular,‘the rates
relevant for Investment and savings declslons are different. The requlred
rate of return for the firm, rF, is superlor to the actual return for
investors, . The wedge between the two rates, x, is such that:
(1) o= vk
Investors can provide financlng to the firm either directly through the stock
market, or indlrectly through financlial intermedlaries. It ls assumed LhaE
the return on both types of Investment ls r” and the the wedge &k can be
appropriated by the government either by taxing Individuals and firms, or by
taxlng financial intermediaries.® Before the llberalization of capltal
movements, 1t is assumed that o< r. < rF. where r. is the single world
interest rate. When capltal controls are removed, there is a single domestlc

interest rate, l.e. r=r=r.
The required rate of return for the firm, rr. 1s such that:

(2] r = Sy + .:_

where V 1s the value of the flrm

(3) Div = F(K,L) - w'L -1
K 1s capltal stock, L 1s labor supply, w ls the wage rate, and I ls gross

investment for new capital. F(K,L) is a linear homogeneous production



function net of caplital stock depreciation. Gross investment for I lncludes

the change in capltal stock as well as lts Installatlon cost:
(4) I =K+ JIKZK)K

where J(K/K) 1s the installation cost functlon of new capltal (with J(0)=0,

J'(0)=0, and J“>0). Integrating (2), the optimal value of the firm ls:
o
(5) V = max I Div ‘e
t N v

F
-r (v—t]dv

The rest of the model and of the notatlon 1s almost ldentlical to
Matsuyama and only the main aspects are presented. An Individual born at

time s maximlzes hls expected lifetime utility:

m
(6) J In C(s.v)-ete+p}{t_v) dv
t

where 8 Is the rate of tlme preference and p the probabllity of death. His
instantaneous utility functlon ls assumed to be logarithmlc. Hls dynamic
budget constraint is:

da(s, t)

(7) at

= (r(t) + pl-a(s,t) + w - T - c(s, t)

where T Is a lump-sum tax and c is consumptlon. a is portfollo wealth and ls
composed of forelgn bonds b, domestic government bonds d, and domestic capltal
'k, at price q. The three assets are perfect substltutes and bear the same
return rn. The government sets the interest rate on lts debt and Imposes a
tax r - r’ on forelgn bonds when there are capltal controls,

Varlables aggregated over generations are denoted by capltal letters.
Aggregate portfollo wealth is therefore A = B + D + q*K. The standard
intertemporal solvency conditlon s also imposed.

The government collects a 1ump—5ﬁm tax T, has expendlitures G, and pays
the Interest on Its debt. It also receives the wedge k as well as the

difference between the domestic and the forelgn rate on forelgn bonds, r- P



Finally, It borrows to flnance a possible deflclt. The government budget
constraint is:

1]

(8a) 6=T—rN = (r =28+ %D =D

For slmpllclity, expendltures are set equal to zero and the publlic debt Is -
assumed positive and constant, l.e.:
* D 0
(8b) T+wkV+(r=-r)B=r- D
By solving the optimal behavier of flrms and households and aggregatlng

over generations, we find the following system (simllar to equations (10) in

Matsuyama):

(9a) C=1("-8):C-p(8+p)(B+D+qK)
(9b) B=r " B+F(K) -C-¢(qg-1)K - J(glq-1))K
(9¢c) K = ¢(g-1)K

(9d) q=r-q- F = (q-1)-¢(q-1) + J(g(gq-1))

where F(K} = F(K, 1), Fx 1s the marginal productivlty of capital and ¢ =

- Two cases are conslidered below, Flirst, I look at an economy with

(J*)
no capital mobllity and a restricted financial sector, called a repressed
economy. In thls case, B =0 and r and rF are determined endogenously.
The second case is a llberallzed economy where B is determined by (9b) and

rP= rF= °. After the llberalization, the system (9) ls saddlepolnt stable If

r< a+p7 and this condition ls assumed to hold throughout the analyslis.

II. A SIMULTANEOUS LIBERALIZATION OF THE CAPITAL ACCOUNT AND OF THE FINANCIAL

SYSTEM

This section analyzes a once-and-for-all flnanclial llberalizatlon and

consists of two elements: a llberallzatlon of the capital account and a



removal of the various distortlons In the domestlc flnanclal sector. The
impact of a llberallzatlon of the capltal account on an economy with an
efficlent financial system 1s well known. If the initlal domestic interest
rate Is lower than the foreign rate, a capltal outflow occurs. A capital
inflow would be observed in the opposite case. With a restricted domestlc
filnanclal system, the same results obtaln if all the varlous rates of return
are below the forelgn rates or if they are all above.

The Interesting case ls when the domestic rate of return for lnvestors Is
lower than the forelgn rate, while the domestic rate relevant for firms ls
higher than the foreign rate. Assuming that there ls a single forelgn rate
r.. this case occurs when Inltially:

rr > r. > r?

A flnanclal liberallzatlon glves an incentive for capital outflows for
individuals and an lncentive for capltal inflows for firms. What ls the net
effect? The rest of thls sectlon shows that an initlal inflow followed by
an outflow 1s likely, although the long run net asset posltlon is amblguous.
For this purpose, first I compare the steady-states of the repressed and tge

liberalized economles. Second, I look at the dynamlcs of the llberallzatlon.

II.1. Comparlson of Steady States

a. The repressed economy

In the repressed economy, we have no capital flows, 1.e, B=0. For
simpllecity, It ls assumed that Bo= 0; hence Co= F(KD]. Moreover, from (9c)
the price of capltal is equal to unity, q = 1. Using these two results and

equation (9a) (setting C = 0), we can determine the capltal stock:

(10) K, = re”, o)



where the function I' is decreasing ln both lts arguments. Once Ko is
determined, the wedge between interest rates can be determined. From (9c)
and (9d) we have:

(11) F(K)=1 =12 +x
K O

With regulated financlal markets, the government can set the Interest
rate r° offered on its bonds. With a public debt given by hlstory, setting r°
determines the capital stock. Thls in turn determines the implicit wedge k.
Alternatively, the government could reach the same capltal stock by settlng

the wedge (then r’ would be determined endogenously).

b. The llberallzed economy

When the economy is llberallzed, both externally and dome§tlcally. by
arbitrage the interest rates are equalized to the world rate. The llberallzed
economy is therefore governed by the same system (9) where r=r =r =r
and where the B = 0 assumptlon ls removed. The crucial assumptlon in thls .
sectlon ls that inlitially e r’. From (8b), the liberalizatlon implies
a higher debt service for the government as well as a loss in revenue from the
wedge tax. It is assumed that lump sum taxes are lncreased to balance the
budget.

From (9c) and (9d), we find:
(12) q =1
(13) F(K')=r

As T <1, we clearly have K > KO, i.e. a liberalization leads to a hlgher

capital stock. Moreover, the price of capltal q is the same in each steady
state.

While the effect of a llberalizatlion on the steady state‘capltal stock s



unambiguous, the effect on consumptlion and forelgn assets is not clear. From

(9a) and (9b), we get:

o _ € =FlK)

(14) B =
r
. B p.(g + p} . . _ ) -
(15) c = W [F(K ) r-(K +D)]

Equatlions (14) and (15) mean that there ls not necessarily a net asset
position, l.e. a liberallzation does not necessarlily lead to a long-run net
capital outflow. The condltion to have a net outflow ls:

F(K ) z p(e + p)

(16) A =
K+D r-ae

From (16), a long-run caplital outflow does not occur when domestlc lnvestment

opportunitles are very large (e.g. with a slowly decreasing marginal

productivity with Fxx close to 0). Moreover, it can be seen easlly that the
stabllity conditlon (r'<e+ p) implles that the rlght-hand side of (16) ls
larger than r. By using (13) and the fact that F(K )= w + FK[K.)-K.. a
necessary condltion for a net outflow is:®

(17) w > r D

Thus, the larger the public debt D, the less likely 1s a net caplital outflow.

This is because r° is initially closer to r. Alternatively, If r° is kept

constant for a larger D, capital outflows are less likely because the initlal

capital stock is lower.

11.2. Dynamlcs of the Llberallzation

To analyze the dynamlcs, the model 1s llnearized around the llberallzed
steady-state. If the wedge k 1s small, the linearized system can be used to

look at the transitlon between the two steady states.’ The system ls



ldentical to Matsuyama and Is described by hls equations (12) and (13). As
mentioned above, If r < 8 + p, the system ls saddlepoint stable. The stable

path to the llberallzed steady state 1s glven by the followlng system:

Aot At
(18a) c-c¢ = [(1+48) - (K - K )- B.]‘(Al-r}-ei + Br(K- KD (Ar)e 2
. L At N
(18b) B-B =[(1+31-(K0-K1—Bl—e‘ - (1+B)(K - K )e
i -
(18¢c) K-K= [KO-K)'ez
. A.t
(18d) g1 w = Fgit) (K, - K)e ?
(Az- r)

where A; and Az are the two negatlive roots of the linearized system. The
first negatlve root, Al. is assoclated with the savings dynamlcs and
Al =r - 8 - p. The second negative root, Az, 1s assoclated with the

investment dynamics. Moreover:

-p-(@ + p}-FKK{K ) 4

(r—Azl(hz-r-p]{hz- All

As K > KG , It can be easily seen from (18c) that the caplital stock
increases monotonlcally, while (from (18d)) q first jumps up and then

decreases. Thus, when rF > r. a llberallization leads to an increase in

10
investment and to an overshooting in share prices.

The evolution of foreign assets is described by differentlating equatlon

(18b) with respect to time:

Aot At A -t

19 B = : = Y YELe ¥ = B - ;
(19) B (148) - (K, = K')-[A ve A e | B e

It can be seen that B is l1ikely to be initlally negative and then to turn

posltlive, as lllustrated In Flgure 1. Thls ls the case when B  1s not too



negative and |AI| < [Azj.jl 1.e. when the negatlve root assoclated with
investment is larger In absolute value than the one assoclated with savings.
This condition is llkely to hold unless the adjustment cost is very high:
firms want to increase thelr capltal stock as qulckly as posslible, whille
savings lncreases only through the slow accumulation of wealth by
individuals.'® When |A | < [A,[, it can be easily seen that B(0) < 0 and that
B(t) 1s increasing. Moreover, when H- I1s not too negative, B becomes poslitlive
as t increases. Thus, there is an initial net caplital iInflow followed by net
outflows. The long run net asset position (B.) is amblguous and ls determined
by equation (16).

This section has therefore shown that a simultaneous liberallizatlon of
capltal movements and of the domestic flnanclal markets leads to an increase
in the capltal stock and to a temporary lncrease In share prices. Whlle the
effect on International capital flows ls ambiguous in general, initial Inflows

followed by outflows are llkely when lnstallatlon costs are not too large.13

II1. SEQUENTIAL LIBERALIZATION

The experiment analyzed in the previous sectlon was a simultaneous

liberallzatlon of the domestlc and external flnanclal sectors. What would
happen If the two lliberallzatlons did not occur simultaneously? If the
external llberalization comes before the domestic one ln thls model, the
economy behaves as In the simultaneous liberallzatlon case: flrms borrow and
Investors lend abroad at better conditions. The domestic financial system
thus collapses.

On the other hand, lf the domestlc liberallizatlon comes before the

external one, the transitlon towards the new steady state is dlfferent14. The



steady state, however, Is not affected by the order of llberallzatlon as the
steady state condltlons are ldentical to the slmultaneous case represented by
equatlions (12) to (15). The dynamics are affected by the order of
liberalizatlon, but a full analytical solutlon cannot be derived in thls case.
As mentlioned above, a complete llberallzation of capital movements modlfles
fundamentally the behavior of the economy as the interest rates, from beling
endogenous, become exogenous.

Nevertheless, several results related to the dynamics can be obtalned.
A domestlc liberalization means that the wedge x dlsappears and the Interest
rate ls determined endogenously. At this tlime, r’ and r are equallzed and
there 1s a single domestic Interest rate. As r’ generally Jumps up.15 savings
increase and capltal accumulates, progressively lowering the Interest rate.
When capltal movements are liberallized, the domestic Interest rate equals the
forelgn rate, 1.e. P =of = r-. Just before the latter liberallzation,
however, the level of domestic interest rate is different from the forelgn one
and can In particular be higher.16 At the same time, from condltlions (14) and
(15), there may be a net asset position of the country in the steady-state,.
i.e. net long-term capltal outflows. Thus, even though the domestlc lInterest
rate before a liberallzatlon of capltal movements may be hlgher than the

foreign rate, long term capital outflows can be observed. Therefore, the

not a

level of the interest rate before a capital account liberalization 1

indicator of the direction of capltal flows.

The short-term behavior of capltal flows after the two lliberalizatlons
can be obtalned in a way simllar to sectlion IIl: In equation (19), Ko is simply
substlituted by the stock of capltal Jjust before the capltal flows
librralization, KT (where l(T > KG). Therefore the same osclllations as In the

simultaneous case can occur, l.e. there can still be net inflows followed by



net outflows. The magnitude of the oscillations, however, ls smaller as they
are proportional to KT =K, Thus, a previous llberallzation of the domestlc

filnanclal system dampens the fluctuations of medium-term net capltal flows.

1V. CONCLUDING REMARKS

The full dynamics of a llberalization could be derived from the model
presented In thls paper. The maln results are summarized ln the Introductlion
and are not repeated here. An important aspect of the results Is the
amblgulty of the direction of capital flows after a capital account
llberalization. It was argued, however, that a likely outcome 1s an inlitial
period with net inflows followed by net outflows.

The dynamics of a llberalization have been Interpreted malnly ln terms of
capital flows and of the capital account, It is obviocusly equivalent to look
at the experiment In terms of the current account and the ldentity current
account = saving - investment. The liberalization of a repressed economy _
Increases both saving and Investment and the effect on the current account lis
amblguous. For example, an inltlal capital inflow followed by an outflow
means that initlally Iinvestment lncreases faster than saving and then the

opposite is true. That is, we first have a current account deflicit and then a

surplus,

Thls analysls should be seen as a first step In the understanding of the
" dynamlics of a liberallization of capital movements and several additional
elements should be consldered. Flrst, a crucial assumptlon has been constant
returns to scale In productlon. Several results of the paper may be altered
when thls assumptlon does not hold. Thus, the next step In the analysls ls

to Introduce increasing returns to scale. '’



Second, the monetary slde has been kept in the background and the
exchange rate was Implicltly assumed to be flexible. A capltal Inflow
followed by a caplital outflow would mean an appreclation of the currency
followed by a depreclation. Introducing the monetary side would certalnly be
of great interest. It could allow an analysis of the effect of a T

l1lberalization on inflation and In particular on the Inflation tax. Changes

In money holdings would give another source of capltal movements.

Figure |

Evolution of net capital flows after a liberalization when | ;| <[ A,



Third, this paper has stressed the Importance of consldering jJolntly the
liberalization of capltal movements and of the financlal sector, but other
elements should be taken Into account during a liberallzation. For example,
stabllization programs often accompany the liberallzatlon of capltal
movements. This ls an addlitlional reason to observe a capltal Inflow. Another
important element ls the role of taxation.

As far as the llberallzatlon of domestic flnancial markets 1s concerned,
a deeper analysis ls certainly worthwhile. Thls paper has conslidered a
simplified form of flnanclal repression. Attempting to model the restrlctlons
at a more microeconomic level with an explleclt representation of -
flnanclal Intermedlatlon would certalnly improve our understanding of the

effects of a llberallzatlon.13

Another strong assumptlon 1s the perfect
substitutability between forelgn and domestlic assets. The role of uncertainty
~and of portfolio preferences ls certainly Important. It would be useful to

represent explicitly the effects of portfollo diversificatlon caused by a

liberallzatlion (ln addltion to the effects of a change in the Interest rate).
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Endnotes

' This is the case in particular for EC countries with Project 1992.

2 See however Kahn and Zahler (1986), Kohn and Marion (1988), Obstfeld

(1986), or Sussman (1988) for dynamic analyses.

Matsuyama developed thls model mainly to analyze the effect of an oll shock
on the current account dynamics. He also examines the impact of capltal
taxation.

% This is the case for the European Communlity with the concept of mutual

recognitlion In flinanclal services.

> A stable solution could obtaln by using an Uzawa-type utillty functlon as
in Obstfeld (1981).

® With perfect competition in the production sector and among financlal
intermediaries, who pays the tax is immaterlal. Moreover, when flrms are
financed through both shares and bank loans, It can be shown that the wedge k
Is a combination of distortions in the banking sector and in the stock market.
(see Bacchetta, 1989)

7 This conditlon means that there are two negative elgenvalues for the

llnearlzed system (see below). As there are two predetermlined varlables, B
and K, this implies saddlepoint stability. #

® This condition would hold for many countrles, but 1t is not suffliclent
to have an outflow.

° Notice that in this experiment the dynamics of the repressed economy do not
matter, as in the adjustment process to the new steady state the economy ls
liberalized.

' There is no discrete change In the capltal stock at the moment of the

llberalizatlion as there are installation costs. Consequently, there is no
discrete capltal Inflow at time O (i.e. B is a predetermined variable).



' To have an initial capital outflow, we need elther AZ > Al and -1 < B <0
or B. being very large. Nevertheless, B' cannot be too large In absolute
value as B. = (A - A ) - (K -K).

5} 0

'2 It can be checked that A, > A, when -¢’(0]'FKK(K']'K. >(p+8-r)(p+0)

Thus, when ¢‘(0) is large, the marglnal installation cost increases more
slowly and an initlal capital inflow is more llikely.

. Calibrating the model for an actual economy, Bacchetta (1989) shows Lhat

thls would indeed be the path of the capital account after a liberallzatlon,

" It is often argued that the domestic liberalization should come flrst.
From (9b), C jumps down and C tends to be posltive. Thus, from (9a) r?

must lncrease.

6 Notice that If r° > r', interest payments on the government debl are
larger. A sequential liberallizatlon wlll therefore put more straln on the
government budget than a simultaneous liberalizatlon.

" See Kohn and Marion (1988) for an analysis of a liberalizatlon of capltal
flows only.

'®  Bacchetta and Caminal (1992) make a step in thls directlon by introducing
explicitly a competitive banking sector.






Alcald, 16 - planta quinta
28014 Madrid
374 89 39
Teléfs. (91): 37489 59
37489 38
Fax (91): 3748930

FUNDACION BBV

SEDE Y CENTROS OPERATIVOS DE LA FUNDACION

SEDE
Plaza de San Nicolas, 4
48005 Bilbao

Gran Via, 12 - planta segunda

48001 Bilbao
487 52 52

Teléfs. (94): 487 44 79

Fax

48744 73
(94): 423 44 18



