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periods. To further rationalize the findings in the aggregate data, we calibrate a neoclassical 
growth model to the South African economy. During the transition to steady-state, we model the 
embargo by limiting the country’s ability to borrow for a period corresponding to the duration of 
the embargo. The derived dynamics for investment, capital, and output support the view of a 
positive (negative) link between financial integration (isolation) and economic growth. 
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1 Introduction

Between 1985 and 1993 the world imposed economic sanctions on South Africa to put pressure

on its apartheid regime (a political system that granted di¤erent rights to citizens based on race).

At that time, foreign investors withdrew their capital from the country and stopped making new

investments in and loans to South Africa. As a result, net capital in�ows declined drastically. In

this paper, we exploit the unique reversion toward �nancial autarky during the embargo period and

reintegration into the world economy in the post-embargo period to study the economic bene�ts of

�nancial integration for an emerging economy.

Until recently, it seemed obvious that �nancial integration yields important economic bene�ts

for emerging economies. The conventional view of �nancial integration suggests that when countries

are integrated, capital �ows from capital-abundant to capital-scarce countries to achieve a more

e¢ cient allocation of global savings. The in�ow of capital speeds up capital formation, and increases

economic growth and welfare in the recipient country (see e.g. Obstfeld, 1994; Fischer, 1998;

Eichengreen and Mussa, 1998).1

The �nancial crises that devastated the emerging economies of Asia and Latin America in the

mid to late 1990s following the liberalization of their capital accounts challenged the conventional

view on the economic e¤ect of �nancial integration, and prompted a renewed research interest in the

subject.2 Since then, several empirical studies have assessed the economic e¤ect of capital account

liberalizations with mixed resulting evidence. (see Edison et al., 2003 for a survey). Part of the

challenge to resolve this issue can be traced to the di¢ culty in measuring �nancial integration as

noted in Edison et al. (2002). The literature uses four broad measures.

The �rst measure is based on the International Monetary Fund�s (IMF) Annual Report on

Exchange Arrangements and Exchange Restrictions (AREAER). It constructs a binary zero-one

indicator for whether the country maintains restrictions on foreign exchanges. When averaged over

a period, the constructed indicator measures the fraction of time when the country maintained

an open capital account. Rodrick (1998) uses such a measure as an independent variable in a

panel regression of one hundred countries. He �nds no evidence that capital account liberalization

increases investment or economic growth.

The second measure, proposed by Quinn (1997), aims to improve upon the �rst measure by

capturing the intensity of the restrictions. It departs from the binary coding and assigns numerical

values based on detailed information in the AREAER. The resulting 0-14 measure attempts to

provide a more informative measure by capturing the extent of the countries��nancial integration.

In contrast to �ndings in Rodrick (1998), he �nds a positive relationship between capital account

liberalization and economic growth.

1Additional references on positive e¤ect of �nancial integration include Henry (2000a,b), Bekaert et al. (2001),
and Summers (2000).

2See for example Stiglitz, 2000 and Bagwhati, 1998 for arguments against the conventional view of a positive e¤ect
of �nancial liberalization.
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The third set of measures is based on the �ow of capital or the stock of foreign liabilities to Gross

Domestic Product (GDP) ratios. Based on these measures, the higher the capital �ows between a

country and the rest of the world, or the higher the country�s stock of foreign liabilities as a share

of GDP, the more �nancially integrated the country is. Using this measure, Kraay (1998) �nds

some positive relationship between �nancial integration and economic growth, while Edison et al.

(2002) �nds no signi�cant relationship.

The last measure is based on o¢ cial dates of stock market liberalizations. This approach,

used in Henry (2003) and Bekaert et al. (2001), considers that the countries are more �nancially

integrated after they open their stock markets to foreign investors. Both authors �nd a positive

signi�cant relationship between the liberalization of stock markets and growth in investment and

output. (see Edison et al., 2002 for a detailed survey on various measures).

In this study, the �nancial isolation is the imposition of the embargo, and the �nancial in-

tegration is the removal of the embargo. The experiment, therefore, circumvents the challenges

of measuring �nancial integration. A related and often mentioned reservation about some of the

previous measures of �nancial integration is the endogeneity of the integration measure itself. Fi-

nancial integration, it is argued, is a process that does not occur in isolation. It is usually induced

by contemporaneous or prospective changes to the economy. In this case, the direction of causality

between integration to economic performance is not obvious.

In this study, we posit that the isolation and reintegration due to the imposition and removal

of the embargo, can be interpreted as events less subject to the endogeneity encountered in some of

the previous studies. The decision by the world to impose an economic embargo on South Africa

was not related to the country�s economic performance, but to the desire to change its political

regime. Similarly, the decision to remove the embargo followed a host of political reforms that

dismantled the apartheid regime. The reforms were instituted under a new and more moderate

prime minister following the resignation of his predecessor for unexpected health problems.

The study further contributes to the literature by analyzing the bene�ts of �nancial integration

through the lenses of the adverse e¤ects of �nancial isolation. A corollary of the view that greater

�nancial integration yields economic bene�ts is that �nancial isolation should adversely a¤ect the

economy. Since South Africa was integrated prior to the economic embargo and reintegrated into

the world �nancial markets after the embargo period, we can analyze both the negative e¤ects of

�nancial isolation as well as the positive e¤ects of �nancial integration.

There are, however, potential challenges to using this embargo event study which make it

di¢ cult to isolate the e¤ect of the �nancial isolation. First, the sanctions against South Africa

included an embargo on trade, and the e¤ects of the embargo on the economy could have resulted

from the trade sanctions, and not necessarily from the �nancial isolation. Second, domestic policy

changes induced by the sanctions, if any, could have been the cause of any distortions to the

economy during the embargo period. Third, the embargo took place in an environment of political
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instability. The risk stemming from the instability could have adversely a¤ected the economy

during the embargo period. Last, possible shocks to the global economy during the embargo period

could have also a¤ected the South African economy irrespective of the �nancial isolation. Despite

these potential limitations, which we address later in the study, the South Africa embargo o¤ers a

unique alternative experiment not explored in the literature to analyze the economic importance

of �nancial integration (isolation) for an emerging economy.

The study begins in section 2 with a documentation of the embargo event and the �nancial

isolation. In section 3, we analyze the e¤ect of the embargo on investment, capital, and output

using time series data of the South Africa economy. According to the integration hypothesis, the

growth rates and levels for these variables should decrease during the embargo period compared to

the pre-embargo and post-embargo years. The data support these predictions.

During the embargo period, average growth rates fell from 0.2 percent to -2.6 percent for

investment, from 3.5 to 1.3 percent for capital per worker, and from 2.2 to 0.8 percent for output

per worker. After the embargo, the average growth rates for investment, and capital and output per

worker increased to 5.0 percent, 2.0 percent, and 3.7 percent, respectively. The statistics further

indicate that the levels of investment, capital, and output fell by 25.6 percent, 12.5 percent, and 9.5

percent during the embargo period compared to the levels that would have prevailed if the variables

had maintained the pre-embargo average growth rates. In the post-embargo period, the levels of

investment, capital, and output rose 37.3 percent, 2.2 percent, and 8.4 percent above the levels that

would have prevailed if the variables had continued to grow at the embargo period average growth

rates.

To further rationalize the observations of a positive (negative) e¤ect of �nancial integration

(isolation) on economic performance, we present in section 4, a small open economy neoclassical

growth model calibrated to the South African economy. During the transition to steady-state,

we model the embargo event by limiting the country�s ability to borrow, and by imposing a tax

on output to capture the disinvestment during the embargo period. The resulting dynamics for

investment, capital, and output con�rm the observations of a positive (negative) link between

�nancial integration (isolation) and economic growth. In section 5, we address the challenges,

noted earlier, with using the South Africa embargo experiment, and conclude in section 6.

2 The South Africa Embargo

2.1 Historical Context

In 1948, the Nationalist party assumed power in South Africa and passed legislations that instituted

the apartheid system; a system under which citizens from di¤erent racial groups had di¤erent

rights. The institution of the apartheid system prompted a worldwide condemnation and marked

the beginning of sanctions against the country. The United Nations (U.N.) and several countries
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imposed various forms of sanctions on South Africa to end the apartheid regime. However, the

economic sanctions did not intensify until 1985, and they continued until the apartheid regime was

dismantled around 1993. In the remainder of the study, the period 1985-1993 is considered the

embargo period. The choice of these dates is guided by historical accounts of the embargo and

by the changes in economic variables such as foreign liabilities, net capital �ows, and the current

account.

To assess the e¤ect of the embargo on foreign investment and trade in South Africa, the next

sections document some anecdotal evidence of the disinvestment, and present data obtained from

the South Africa Reserve Bank on net capital in�ows (Figure 1), foreign liabilities (Figures 2 and

3) and the current account (Figure 4).

2.2 Foreign Investment prior to the Embargo

Prior to the 1985 economic sanctions, South Africa had an open capital account and foreigners

invested in the country. The following statistics document the magnitude and composition of foreign

liabilities (Foreign Direct Investment, Portfolio investment, and Loans) in the period leading up to

the 1985 embargo.

Between 1970 and 1985, net capital in�ows and total foreign liabilities as percentages of GDP

averaged 2.2 percent and 53 percent, respectively (see Figures 1 and 2). Figure 4 indicates that

current account was mostly in de�cit (except in 1977-1980), averaging over 2 percent of GDP.

Figure 3 presents the composition of the liabilities. On average, 45 percent of the total liabilities

were in Foreign Direct Investment (FDI), followed by loans (40 percent). Portfolio investments

made up the remaining 15 percent; two-thirds of which were held in equity.

By 1985, total foreign liabilities as a percentage of GDP had increased from 53 percent to

nearly 70 percent (the public sector held 37 percent of the liabilities, and the banking and non-

banking sectors held the remaining 63 percent), and the composition changed. The share of FDI

and portfolio investments declined to 25 percent and 13 percent, respectively. The share of loans,

on the other hand, increased from 40 percent of total liabilities to over 60 percent; 70 percent of

which was due to mature within a year. The shift in liabilities from FDI and portfolio to debt

re�ected, perhaps, foreign investors�desire to reduce their risk exposure in South Africa (in light

of the prevailing fragile political situation), forcing the country to rely on loans rather than on

FDI and equity capital to ful�ll its investment needs. The government had, reportedly, facilitated

foreign borrowing by reassuring foreign banks and by stabilizing the indebtedness through gold

swaps, or by borrowing from the IMF.

2.3 Foreign Investment during the Embargo

In September 1984, the ruling party in South Africa instituted a new constitution that estab-

lished separate parliamentary chambers for Indian and colored representatives, and continued to

5



exclude Blacks. The new constitution signaled an uncompromising position on the apartheid issue,

and sparked widespread protests and riots. The unrest resulted in an intensi�cation of economic

sanctions and marked the beginning of the disinvestment period.

Several foreign companies operating in South Africa decided to disinvest and/or stop making

new investments or reinvestments of earnings in the country. For example, of the approximately

350-400 United States (U.S.) companies with direct investment in South Africa in January 1984,

the Investor Responsibility Research Center estimated that seven withdrew in 1984 and 39 in 1985.

During 1986 the pace quickened. Forty companies left and thirteen announced their intention of

leaving. By June 1987, 39 additional �rms had left or announced their intention of leaving. By

mid-1988, only 136 U.S. companies reportedly remained in the country (Lipton 1998, 64; Baker

1989, 59).

In addition to private companies, several countries and some U.S. states passed laws forbidding

investment of municipal or state funds in companies operating in South Africa. In 1986, California

announced a gradual disinvestment of its $11 billion held in companies with ties to South Africa.

By the end of 1988, 23 states, 19 counties, and 79 cities had adopted various economic measures to

distance themselves from South Africa. (Chettle 1982, 106-08; New York Times, 28 October 1984,

A18; Los Angeles Times, 25 December 1984, A1; Lipton 1988, 23-24; Baker 61). In 1985, France

also banned new investment in or loans to South Africa.

Foreign banks joined in on the sanctions. In the �rst half of 1985, U.S. banks reportedly

withdrew $1 billion. In the Fall of 1986, Barclays Bank (the largest British investor in the country)

disinvested as well. Other British banks, that had lent South Africa more than $3 billion in debt

due to mature in 1987, were also unwilling to make new loans to the country (Washington Post, 1

September 1985, A1).3

As a result of the economic sanctions, the U.S. General Accounting O¢ ce (GAO) estimated

that $10.8 billion �owed out of South Africa from January 1985 through June 1989, including $3.7

billion in loan repayments to banks, $7.1 billion in other debt repayments and capital �ight (GAO

1990, 12, 17). Similarly, Trust Bank (a South Africa commercial bank) calculated that the country

had forgone nearly $14 billion in loans and direct investments between 1985 and 1990 in comparison

to what loans and direct investments would have been had money �own in at the rate that had

prevailed before 1985 (The Economist, 10 February 1990, 69). The IMF estimated that South

Africa had forgone $8 billion in foreign investment between 1985 and 1991, which amounted to 3

percent of the 1985-1991 period cumulative GDP.

Figures 1-4 document the e¤ect of the embargo on net capital in�ows, foreign liabilities, and the

current account. Net capital in�ows reversed to net out�ows of approximately 2 percent of GDP per

3Detailed historical accounts of the economic embargo and the disinvestment are
available on the Institute for International Economics website at the following ad-
dresses:http://www.iie.com/research/topics/sanctions/southafrica3.htm#economic
http://www.iie.com/research/topics/sanctions/southafrica.htm#chronology
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year. The current account reversed from an average of 2 percent of GDP de�cit prior to the embargo

to a 2.4 percent surplus during the embargo period. Foreign liabilities as a percentage of GDP fell

from 53 percent prior to 1985, to 44 percent during the embargo period. The composition of the

liabilities shifted from loans to portfolio investment, most likely, re�ecting a 1987 debt renegotiation

agreement that allowed foreign investors to convert loans into equity.

2.4 Foreign Investment after the Embargo

In 1989, the Prime minister su¤ered a stroke, and resigned unexpectedly. His successor initiated

a series of reforms in the early 1990s that resulted in the abolishment of the apartheid system.

Accordingly, the international community began to lift the sanctions. In 1992, the European Com-

mission lifted its sanctions against South Africa. The United States, Norway, and India followed

in 1993. In 1994, the remaining United Nations sanctions were removed.

With the removal of the economic sanctions and the reintegration of South Africa in the global

economy, foreign investment in the country resumed. For example, the World Bank announced

$1 billion worth of development projects for South Africa in 1993. The South Africa Reserve

Bank estimated that capital �ows switched from large out�ows prior to 1994 to net in�ows of

approximately 2.6 billion rands ($730 million) in 1994, and to 16.6 billion rands ($4.6 billion) in

1995 (Wesso, 2001). The share of foreign portfolio investment in the JSE increased from 6 percent

in 1985 to approximately 15 percent in 1994. At the end of 1995, South Africa had the largest

weight in the International Finance Corporation�s (IFC) global emerging market index (15 percent)

and investible emerging market index (27 percent).

Figures 1-4 document the e¤ect of the removal of the embargo on net capital in�ows, foreign

liabilities, and the current account. Capital �ows reversed again from net out�ows during the

embargo period to net in�ows of approximately 2 percent of GDP per year between 1994 and 2001.

During the same period, the current account also reversed from a surplus during the embargo period

to a 1 percent per year de�cit. The e¤ect of the post embargo in�ows is also re�ected in the stock

of foreign liabilities. Total liabilities as a percentage of GDP increased from its 1985-1993 average

of 40 percent to 63 percent between 1994 and 2001, exceeding the pre-1985 average of 53 percent.

In summary, consistent with historical accounts on the disinvesment, net capital �ows which

were positive prior to the embargo, reversed to net out�ows during the embargo period, and the

amount of foreign liabilities declined signi�cantly. Re�ecting, in part, the disinvestment, the current

account reversed from a de�cit to a surplus. When the sanctions were lifted, foreign investment

returned to South Africa. Net capital �ows switched from net out�ows during the embargo to net

in�ows. The stock of foreign liabilities increased signi�cantly in the post embargo period, and the

current account reversed back to a de�cit. Both the historical accounts of the disinvestment and

the data on foreign investment support a reduction of foreign investment in South Africa between

1985 and 1993 reverting the country to quasi-autarky. The following section analyzes the e¤ect, if
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any, of the �nancial isolation on �xed investment, capital, and output.

3 Economic E¤ect of the Embargo

We plot in �gures 5 through 7, annual �xed investment, and capital and output per worker for

South Africa from 1970 to 2001. The vertical bars denote the 1985-1993 embargo period. The

�gures indicate that during the embargo period, the growth rates of investment, capital and output

per worker decreased in comparison to the pre-embargo and post-embargo periods growth rates.

Table 1 compares the growth rates of investment, capital, and output before, during, and after

the embargo. The results indicate that average growth rate of investment fell during the embargo

period to -2.6 percent from 0.2 percent in the eight years prior to the embargo, and increased to 5.0

percent between 1994 and 2001. The average growth rate for capital also fell during the embargo

period to 1.3 percent from 3.5 percent in the eight years prior to the embargo, and increased to

2.0 percent in the post-embargo period. Similarly, the average growth rate of output fell from 2.2

percent prior to the embargo to 0.8 during the embargo period, and increased to 3.7 percent after

the embargo.

To measure the investment, capital, and output loss due to the embargo, we plot also, in �gures

5 through 7, the paths assuming the variables maintained their eight-year pre-embargo period

average growth rates during the embargo period (upper dotted lines between 1985 and 1993). To

measure the investment, capital, and output gains due to the removal of the embargo, we also plot

in �gures 5 through 7, the paths assuming the variables maintained their eight-year embargo period

average growth rates (lower dotted lines between 1994 and 2001). To quantify the losses (gains),

we compare, also in Table 1, the levels of investment, capital, and output to those that would have

prevailed if the variables had maintained the pre-embargo (embargo) period average growth rates.

Results indicate that the average level of investment fell by 25.6 percent during the embargo

period compared to the level that would have prevailed if investment had grown at its pre-embargo

growth rate. For capital and output, the corresponding declines in average levels were 12.5 and

9.5 percent, respectively. After the embargo, the levels of investment, output and capital increased

37.3 percent, 2.2 percent, and 8.4 percent from the levels that would have prevailed if the variables

had grown at the embargo period average growth rates.

In summary, the descriptive statistics of investment, capital, and output suggest that the em-

bargo adversely a¤ected the economy, and that the economy bene�ted from the removal of the

embargo. To further rationalize these �ndings, the next section presents a neoclassical growth

model calibrated to the South Africa economy to capture the e¤ects of the embargo.
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4 A Theoretical Growth Model

The theoretical framework is a simple neoclassical growth model in the context of a small open

economy with perfect capital mobility and capital adjustment costs. The adjustment costs are

introduced to avoid instantaneous convergence to steady-state. A central planner makes all the

production, consumption, and investment decisions. The agents in the economy are in�nitely lived.

There are no uncertainties, except that the imposition and removal of embargo are unexpected,

and there is no government. Markets are competitive, and the production technology has constant

returns to scale.

The model further assumes that population and labor (supplied inelastically) are identical.

Labor grows at a constant rate so that labor at a time t is given by Lt = L0e
nt:Technology At

evolves at a constant rate g; and At = A0egt. Zero subscripts denote the initial value of the economic

variable, e.g. X(0) = X0: Let A0 = 1 and L0 = 1: The e¤ective unit of labor at a time t is given

by Lt = e(n+g)t: All lower case variables are expressed in e¤ective units of labor; e.g., xt = Xt
e(n+g)t

.

4.1 Financial Integration

In absence of the embargo, the economy accumulates capital using savings of its residents, and by

attracting foreign capital. Since the country is open and small, the interest rate is set exogenously

at the world rate. The social planner has perfect foresight and determines each period�s allocation

by maximizing the welfare subject to the budget constraint:

Max Ut =

Z 1

0
e�(��n)tu

�
cte

gt
�
dt

_dt = ct + (r
w � n� g) dt + it

�
1 + �

�
it
kt

��
� f (kt) (1)

�
kt = it ��kt (2)

Where u (�) is the utility function, ct, dt, kt, yt, and it denote consumption, the stock of foreign
debt, capital stock, output, and investment in e¤ective units of labor, respectively. rw is the world

interest rate. It is costly to adjust capital. � (�) is the adjustment cost function. Parameters �,
�, and � represent the rate of depreciation, the utility discount rate, and the share of capital in

output production, respectively.

Equation (1) is the resource �ow constraint. The change in the net foreign debt is the excess

spending (consumption, investment, transfers) over production net of capital adjustment costs.

Equation (2) states that capital accumulates through investment net of depreciation. Further,

assume a constant relative risk aversion (CRRA) utility function of the following form: U (c) = c1�


1�
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for 
 > 0 and U (c) = ln (c) for 
 = 0, where 
 is the inverse intertemporal elasticity of substitution

for consumption (risk aversion parameter). Let � = 1 � 
, and � � n � �g > 0 so that lifetime

utility does not diverge. Let �t and qt be the marginal valuation of wealth and uninstalled capital,

respectively. The necessary and su¢ cient conditions characterizing the social planner�s optimal

path are as follows:

u
0
(ct) = �t (3)

1 + �

�
it
kt

�
+
it
kt
�
0
�
it
kt

�
= qt (4)

�
_�t
�t
= (rw � �� 
g) (5)

�
�tqt + �t

�
qt � (�� n� �g)�tqt = ��t

(�
it
kt

�2
�
0
�
it
kt

�
+ f

0
(kt)

)
+ �tqt (6)

The transvervsality conditions are as follows:

lim
t!1

�tqtkte
�(��n��g)t = 0 (7)

lim
t!1

�tdte
�(��n��g)t = 0 (8)

Equations (3) through (8) along with the initial conditions for capital and debt characterize the

solution to the maximization problem. Equation (3) states that at the optimal level of consumption,

the marginal utility and the marginal valuation for wealth are identical. Equation (4) contains a

strong implication that the rate of investment relative to capital stock depends only on qt; the

shadow price (in terms of consumption goods) of a unit of installed capital. Equations (5) and

(6) are the Euler equations associated with �t and qt, respectively. Equations (7) and (8) are the

corresponding transversality conditions. Combining (5) and (6), and substituting out
�
� and � using

(5), results in the the equation of motion for q.

�
qt = (r

w + �) qt �
�
it
kt

�2
�
0
�
it
kt

�
� f 0 (kt) (9)
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4.2 Financial Autarky

The theoretical speci�cation for the embargo period is similar to the framework under �nancial

integration in the previous section. It di¤ers in the economy�s ability to run current account

de�cits. The economy can only accumulate capital with the savings of its residents. It can no

longer raise new foreign capital as in the previous section. To allow for capital �ight and some

debt servicing during the embargo, we introduce a parameter � as a temporary tax on output. It

captures the net out�ow of capital (as a percentage of GDP) observed during the embargo period.

With these assumptions, the embargo period resource constraint is as follows:

f (kt) = ct + �f (kt) + it

�
1 + �

�
it
kt

��
(10)

Where � > 0 for t <= T and � = 0 for t >= T . T is period of time from beginning of the

embargo until debt accumulated up to the embargo is completely serviced at a rate of � percent of

output per year. Let dE denote the initial level of capital disinvested and foreign debt repayments

at the eve of the embargo that subsequently leaves the country during the embargo period. T is such

that
R T
0 �f (kt) dt = dE . Constraint (10) indicates that output is allocated between consumption,

investment, adjustment costs, and some debt servicing and capital �ight during the embargo. The

country can no longer borrow, and the current account surplus is equal to the amount of out�ows

�f (kt). Let xt = it
kt
, and let � denote the marginal valuation for a unit of uninstalled capital

measured in utility. The central planner maximizes lifetime welfare subject to (2) and (10). The

necessary and su¢ cient conditions characterizing the social planner�s optimal path are as follows:

�
1 + �

�
it
kt

�
+
it
kt
�
0
�
it
kt

��
u
0
(ct) = �t (11)

�
� = (�� n� �g +�)�t � u

0
(ct)

h
(1� �) f 0 (kt) + x2t�

0
(xt)

i
(12)

lim
t!1

�tkte
�(��n��g)t = 0 (13)

For notational convenience, let G (xt) = 1 + �
�
it
kt

�
+ it

kt
�
0
�
it
kt

�
. Time di¤erentiating equation

(11) and substituting out
�
� and

�
ct in equation (12), provides the following equation of motion for

�
xt.
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"
G
0
(xt)�G2 (xt)

u
"
(ct)

u0 (ct)
kt

#
�
xt = (�+ 
g + �)G (xt)� (1� �) f

0
(kt) (14)

�x2t�
0
(xt)�G (xt)

u
"
(ct)

u0 (ct)

h
(1� �) f 0 (kt)� xt (1 + � (xt))

i �
kt(15)

Equations (2) and (14) characterize the optimal solution during the embargo period.

4.3 Steady-state

To characterize the steady-state, we assume the following functional forms for production and

adjustment costs. Output is produced using a cobb-douglas production technology with capital

and labor: F (Kt; AtLt) = K�
t (AtLt)

1�� so that f (kt) = k�t . Let �
�
it
kt

�
= bit

2kt
. From equation

(4), qt = 1 + bit
kt
, and it

kt
(qt) =

qt�1
b . Substituting these functions in equations (9) and (14), the

equations of motion for the kt, qt and xt are summarized as follows:

�
kt = kt

�
qt � 1
b

��
�

�
qt = (r

w + �) qt �
(qt � 1)2

2b
� �k��1t

�
xt =

�
(�+ 
g + �) (1 + bxt)� bx2t

2 � (1� �)�k��1t

��
(1� �) k�t � xtkt �

bx2tkt
2

�
b
�
(1� �) k�t � xtkt �

bx2tkt
2

�
+ (1 + bxt)

2 
kt

+

 (1 + bxt)

�
(1� �)�k��1t � xt � bx2t

2

�
(xt ��) kt

b
�
(1� �) k�t � xtkt �

bx2tkt
2

�
+ (1 + bxt)

2 
kt

Setting
�
xt = 0,

�
qt = 0, and

�
kt = 0 results in the following steady-states for k, and q for the

open economy:

q� = 1 + b� (16)

k� =

�
2�

2 (rw + �) (1 + b�)� b�2

� 1
1��

(17)
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and steady-states x, and k for the closed economy:

x� = � (18)

k� =

�
2�

2 (�+ 
g + �) (1 + b�)� b�2

� 1
1��

(19)

The steady-state value of q exceeds 1 because adjustment costs are borne in the steady state

for the gross investment that replaces the capital that depreciates at a rate �, and there is further

depreciation of capital in e¢ ciency units due growth in e¤ective labor at a rate � + n. In both the

closed and open economy models, the steady-state value of capital depends on the share of capital

in production, the capital adjustment cost parameter, the growth rates of labor and technology,

and the rate of capital depreciation. The steady-states, however, di¤er when the world rate (rw) is

di¤erent from the e¤ective utility discount rate (�+ 
g). Assuming the small open economy is as

patient as the rest of the world, rw = �+
g. If rw > �+
g, the small open economy will accumulate

capital forever and will eventually violate the "small open economy" assumption. Alternatively, if

rw < �+ 
g, the small open economy is more impatient and will de-accumulate its capital rapidly.

With rw = � + 
g, the steady-state values for capital are identical in both economies. In other

words, openness of the economy does not a¤ect the steady-state value of capital and output.

4.4 Calibration and Dynamics

The model is calibrated to the South African economy using the following benchmark parameters:


 = 1:000 g = 0:007 n = 0:005 � = 0:053

� = 0:060 b = 6:944 � = 0:410
k0
k�
= 0:324

The growth rate of labor (n) is consistent with the South African average annual labor growth

between 1970 and 2001. g is the average multifactor productivity and � is measured as the average

annual rate of depreciation for physical capital from 1970 to 2001. Annual depreciation is the ratio

of capital consumption to the previous year�s capital stock. The calibration for � is computed as

the average of the ratio of total employee compensation to the sum of total employee compensation,

capital depreciation, and net operating surplus over the 1970-2001 period.4 The data used for the

4Bernanke and Gurkaynak (2001) estimated a labor share of 0.59 for South Africa. After correcting the estimate
to account for self-employed workers based on recommendations in Gollin (1998), the share of labor increases to
0.62-0.63. The estimates of labor share obtained imply a share of capital between 0.37 and 0.41, consistent with the
estimate in this study. Barro and Xala-I-Martin (1992), and Mankiw et al. (1992), note that a high capital share -
around 0.75 - is necessary to obtain empirically reasonable convergence rates. Models that include human capital
are able to justify such a high share. In this study, human capital is omitted. The presence of adjustment costs for
capital can control the speed of convergence, and when set high enough, it delivers a reasonable convergence rate
without the inclusion of human capital.
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calibration are obtained from the South African Trade and Industrial Policy Strategies database

(TIPS). The calibration for b is consistent with the steady-state value of q. Blanchard, Rhee, and

Summers (1993) estimate q for the US Stock Market between 1900 and 1990. The estimated values

are below 1.5. Assuming the marginal value for capital in the United States re�ects the steady-state

value, and with q� = 1:5, the calibrated parameter for b is 6:944.5 
 and � are set to 1.00 and

0.053, respectively. The implied world interest rate is 0.06 as in Barro et al. (1995), consistent with

long-term averages of real rates of return on the US stock market.6

With the parameters above, the system of equations (2) and (9), and (2) and (14) are solved

using the time-elimination method following Mulligan and Sala-i-Martin (1991), and numerical

estimation methods as further described in Appendix A. During the transition to steady-state,

we limit the country�s ability to borrow for eight years consistent with the duration of the South

Africa embargo. For comparison, we derive the dynamics for the same economy assuming it was

never subjected to the embargo. We�ll refer to the �rst case as the "embargo" economy and to

the second case as the "no embargo" economy. In addition to the calibration parameters speci�ed

above, we set the initial debt to GDP ratio to 0.64 consistent with the ratio of the stock of foreign

liabilities (FDI, Portfolios, and Loans) to GDP in the theoretical initial period - 1976. To capture

the capital out�ows during the embargo period, we set � to 0.024 consistent with the average ratio

of net capital out�ows to GDP during the embargo period.

Figure 10 indicates that the current account to GDP ratio reverses from negative in the pre-

embargo period to a surplus during the embargo period; re�ecting both the country�s inability to

borrow and the disinvestment. When the embargo is lifted, the current account reverses again to a

de�cit. Figure 11 indicates that during the �nancial isolation, investment fell, increased gradually,

and jumped up when the country regained access to world markets before converging gradually

to steady state. Figures 12 and 13 display the dynamics for capital and output per worker. For

comparison, we include an additional scenario to capture the paths of capital and output that

would have prevailed if the embargo were inde�nite. We refer to this scenario as the "Inde�nite

Embargo" scenario (dotted line). The �gures indicate that during the �nancial isolation, the levels

and growth rates for capital and output decreased relative to growth rates and levels in the "no

embargo" economy. When the embargo is lifted, the growth rates and levels increase relative to

the growth rates and levels in the "inde�nite embargo" economy.

To assess the robustness of the results, we conduct a number sensitivity tests by varying some

parameters in the model. The results are presented in Table 3. The benchmark results are in

bold. In the sensitivity analysis, we vary the initial level of capital
�
k0
k�

�
, the share of capital in the

production technology (�), and the capital adjustment cost parameter (b). The results are robust

5This estimate is higher than empirical estimates for the United States in Shapiro (1986) and Hall (2002) where
the estimates at annual frequencies are 2 and 1.5 respectively. Sensitivity analyses with di¤erent parameter values
will explore the robustnes of the results to various values of the adjustement cost parameter.

6Barro et. al (1995) uses the following estimates for the US economy: g = 0:02, � = 0:02, and 
 = 2 which imply
rw = 0:06.
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to various parameter speci�cations and indicate a negative (positive) e¤ect of �nancial isolation

(integration) on economic performance. The results further indicate that the e¤ect of integration

(isolation) increases the higher the initial distance from steady-state
�
k0
k�

�
, the higher the share

of capital (�) in the production technology, and the less costly it is for the economy to adjust its

capital stock (b).

5 Caveats

The results from the data analysis indicated a negative e¤ect of the embargo on the economy and

a positive e¤ect following the removal of the embargo. There are several possible factors, unrelated

to �nancial isolation, that could have a¤ected the economy during the embargo period as noted in

the introduction. In the sections that follow, we evaluate the merit of each one of the factors.

5.1 E¤ect of Trade Sanctions

The economic embargo against South Africa was intended to a¤ect both investment and trade. To

the extent that the trade embargo was e¤ective, it could have in�uenced investment, capital, and

output. Trade data and historical accounts of the trade embargo suggest that the trade embargo,

unlike the �nancial embargo, was ine¤ective. Figures 8 and 9 present exports and imports, and

the trade-balance to GDP ratios, respectively. The �gures show no reduction in trade during

the embargo period. Both exports and imports continued to grow at a healthier rate than in the

pre-embargo period, and the trade balance improved a bit on average during the embargo period.

A source of failure of the trade embargo can be attributed to the ease with which trade sanctions

can be circumvented. The lack of cooperation of one country is su¢ cient to render the trade

sanctions ine¤ective, as the [uncooperative] country becomes the primary trading partner for the

goods and services that fall under the sanctions.

Some observers also attribute the failure of the trade embargo to the vague language of the

trade sanctions, and others, to the lack of a commitment to enforce it aggressively (Journal of

Commerce, 15 May 1990, 1A). For example, protectionist lobbies within the U.S. were reportedly

active in shaping the items a¤ected by the sanctions under the 1986 Comprehensive Anti-Apartheid

Act (CAAA). The selection of items re�ected more special groups�interests than their ability to

dent the country�s economy (Lipton 1988, 52). Coal exports, one of South Africa�s main export

products, continued to grow in the late 1980�s and earned vital foreign exchange well in excess of

3 billion rands in the late 1980�s despite the embargo, placing coal second behind gold in terms of

contributions to the balance of payments. This export growth in the face of sanctions suggested

the ine¢ cacy of the coal embargo (ILO 1992a, 1-12).

The vagueness of the language in which the trade sanctions were written further contributed

to their ine¤ectiveness. The following examples illustrate. CAAA did not clearly de�ne when a
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product is South African. Tuna shipped from South Africa, for example, was allowed in the U.S.

as long as it was caught in international waters by non-South African �shermen. Also, lobster

tails caught by South African �shermen in South African waters were also allowed in the U.S. if

they were processed on non-South African vessels. Fabricated iron and steel of various types were

permitted in Europe if their speci�c shapes were not banned by the European Commission�s text

on the products a¤ected by the sanctions. The narrow de�nition of petroleum products allowed

certain petroleum-based products to continue being shipped to South Africa despite the ban on

exports of petroleum products. (Journal of Commerce, 15 May 1990, 1A).

While it is possible (and likely) that the trade sanctions a¤ected speci�c products, and bilateral

trade between South Africa and some individual countries, the aggregate trade value was mainly

una¤ected; earning trade sanctions the phrase �paper tiger�by a Journal of Commerce observer:

". . . the sanctions passed by Congress have scarcely put a dent in the volume of trade between the

U.S. and South Africa....why did the sanctions turn out to be a paper tiger?�(Journal of Commerce,

15 May 1990, 1A).

Given the evidence, both in trade data and in historical accounts, that the trade embargo

was ine¤ective overall, and is not likely the source of the decrease in growth rates and levels of

investment, capital, and output observed in the data between 1985-1993.

5.2 E¤ect of Domestic Policy Response

The major policies adopted by the government during the embargo period do not support the

hypothesis that domestic policy changes adversely a¤ected the economy. At the beginning of the

disinvestment in 1985, when the exchange rate (pegged to the U.S. dollar) collapsed, the government

announced two major domestic policies to contain the crisis.

First, it introduced a dual exchange rate system; a �nancial exchange rate and a commercial

exchange rate. The new �nancial rand, used primarily for movement of nonresident funds, traded

at a discount relative to the commercial rand. The objective of the dual exchange rate system was

to discourage disinvestment, and it remained in e¤ect until March 1995.

Second, in September 1985, the government announced a temporary standstill on repayments of

commercial debt principal, including short-term interbank loans. The standstill reportedly a¤ected

$13.6 billion in debt or 60 percent of the country�s total debt. South Africa, however, continued

regular payments on its public bonds, debts guaranteed by the government, and outstanding debts

to international �nancial institutions such as the IMF (Ovenden 1989, 85). In December 1985, the

government was unable to reach an agreement with its creditors and extended the freeze on debt

repayments until 31 March 1986. In March 1987, the government reached a three-year agreement

with foreign banks on rescheduling its debt. Under the agreement, South Africa continued to service

all its debt, and made principal payments as originally scheduled, and by June 1990, the country

had repaid 13 percent of the total principal of debt in standstill. The agreement also contained
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two exit options, one that allowed banks to convert frozen short-term claims into repayable long-

term debt, and another that allowed creditors to use claims to purchase equities in South Africa.

(Financial Times, 25 March 1987, 1; Ovenden 1989, 91-93).

The government decisions to institute capital controls and to freeze some of the debt repayments

contributed to containing the crisis. This is evidenced in the unexpected resilience of the stock

market during the embargo period.7 After a brief and moderate decline in 1988, the Johannesburg

Stock Exchange (JSE) Index recovered quickly and registered a continuous increase throughout

the embargo period. The e¤ect of major domestic policies undertaken during the embargo period

contributed to containing, not causing, the fall in investment, capital, and output.

5.3 E¤ect of Political Instability

The hypotheses that political instability within the country could have caused the fall in investment,

capital, and output does not seem tenable. The political situation during the 1985-1993 period was

unstable, but no worse than in previous years. The country risk measures for South Africa in Erb

et. al (1995) indicate that the political and overall country risk level at the eve of the embargo

was higher than the average risk level during the embargo period.8 Historical accounts of the

apartheid regime, in support of these risk measures, indicate a wave of political and social protests

within the country since the institution of apartheid in 1948- one of which resulted in the arrest

of Nelson Mandela and other anti-apartheid leaders in 1964. For example, the political situation

deteriorated in April 1960 during violent protests against new laws restricting the movements of

blacks and minorities. In 1976, hundreds of minorities were killed during violent protests against

inequalities in the educational system. In summary, the available risk data and historical accounts

of the political situation do not support the hypothesis that increased instability caused the fall in

investment, capital, and output observed in the data.

5.4 E¤ect of Global Factors

The 1980s is mostly remembered as a period of sovereign debt crisis in the global economy. At the

beginning of the embargo around 1985, several emerging countries were recovering from the crisis.

We evaluate whether this global factor and others could have caused the distortions to the South

African economy observed between 1985 and 1993.

Figure 14 compares the current account to GDP ratio for South Africa to that of other middle-

7The recent experience of emerging markets in Asia and South America reveal that reversal of capital �ows usually

result in signi�cant declines in the stock market indices. For example, the Mexican market index fell by approximately

50 percent during the 1994 Mexican crisis, and by 20 percent in Brazil and Argentina in the same period. In the

1997 Asia crisis, the Hong-Kong and South Korean markets declined by 20 percent and by 70 percent respectively.
8Risk measures for South Africa are available on the following website address:

http://www.duke.edu/~charvey/Country_risk/risk/southa.gif
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income countries using data from the World Bank World Development Indicator database.9 The

�gure indicates that the current account to GDP ratio of the middle-income countries remained in

de�cit between 1985 and 1993, and did not reverse in 1985 or in 1993 as in the case of South Africa.

In addition, real GDP per capita statistics indicate that world output per capita grew on average by

0.63 percent between 1976 and 1984, by 1.32 percent between 1985 and 1993, and by 1.62 percent

between 1994 and 2001. For the middle-income countries subcategory, the average growth rates for

these periods are 0.78, 1.26, and 2.52 percent, respectively. For South Africa, the corresponding

growth rates of output per worker were 2.2, 0.8, and 3.7 percent, respectively. In other words,

output growth fell more during the embargo period and increased more in the post-embargo period

in South Africa than it did in the world economy and in comparable middle-income economies.

6 Conclusion

This paper exploited the 1985-1993 South Africa embargo to study the e¤ect of �nancial isolation

and integration on an emerging economy. The experiment is interesting for three reasons. First, it

circumvents the need to measure �nancial integration. Second, because the country was integrated

prior to the embargo, we were able to evaluate both the adverse e¤ect of �nancial isolation as well

as the bene�ts of �nancial integration for the same economy. Third, the imposition and removal

of the embargo was not directly related to the country�s economic performance, but to the desire

to change its political regime. We can, therefore, interpret the embargo as an event less subject to

the endogeneity encountered in some previous studies.

The analysis indicated that during the embargo, which turned out to be a �nancial embargo,

the average growth rates of investment, and capital and output per worker fell 2.8 percent, 1.2

percent, and 1.4 percent, respectively, below the average growth rates in the pre-embargo period.

When the embargo was lifted in 1993, the average growth rates for investment, capital, and output

rose 7.6 percent, 0.7 percent, and 2.9 percent, respectively, above the average growth rates during

the embargo period.

The analysis further indicated that the lower growth rates during the embargo resulted in lower

levels of investment, capital, and output. The average levels of investment, and capital and output

per worker decreased 25.6 percent, 12.5 percent, and 9.5 percent, respectively, during the embargo

period relative to the levels that would have prevailed if the variables had maintained their eight-

year pre-embargo period average growth rates. When the embargo was lifted, the average levels of

investment, and capital and output per capita increased 37.3 percent, 2.2 percent, and 8.4 percent,

respectively, relative to the levels that would have prevailed if the variables had maintained their

embargo period average growth rates.

9We follow the classi�cation provided by the World Bank; according to which, South Africa is a middle-income

country. The current account to GDP ratio is GDP weighted. The unweigthed simple average measure does not

reverse the results.
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To ensure that the above results were not driven by factors other than the embargo, we assess

the merits of some obvious suspects such as trade sanctions, domestic policy changes, political

instability, and global factors. The analyses and evidence presented did not support the hypothesis

that one or some of these factors caused the distortions to the South Africa economy observed

during the embargo and post-embargo periods. The results in this study lend support to �ndings

in previous studies that �nancial integration yields economic bene�ts for emerging economies, and

suggest that issues related to the measurement and endogeneity of �nancial integration did not

necessarily drive the results in those studies.
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A Solving the model

The Time-Elimination method consists of two stages. The �rst stage estimates the policy function
which is used to reduce the dimensionality of the system of two equations to a single equation. The
following section describes the methodology for the case of the open economy. Recall the equations
describing the dynamics of the of the open economy

�
kt =

dkt
dt = kt

�
qt�1
b ��

�
(2)

�
qt =

dqt
dt = (r

w + �) qt � (qt�1)2
2b � �k��1t (9)

The ratio of the two equations describe the slope of the policy function qt (kt).

dqt
dkt
= q

0
t (kt) =

(rw+�)qt� (qt�1)2
2b

��k��1t

it��kt

Given initial values of qt and kt, one can estimate the entire slope of the policy function by
linear approximation. Since the initial value of qt is unknown, the approximation starts with the
steady-state values q� and k� which are known. Note however that the slope is indeterminate in
steady-state. An application of l�hopital�s rule resolves this issue. Given the steady-state slope m�,
estimate the entire policy function as follows: q (k� � ") = �m�"+ q�. Re-estimating the slope at
k�� " and q�� ", and repeating the process until k0, traces out the entire policy function q (k) and
completes the �rst stage of the estimation process.

In the second stage, the policy function is used to eliminate qt from the di¤erential equations.

�
kt = kt

�
q(kt)�1

b ��
�

(2)

�
qt = (r

w + �) q (kt)� (q(kt)�1)2
2b � �k��1t (9)

To derive the time paths for each variable, repeat the process with respect to time using the
given initial level of capital.

The solution method for the closed economy uses an identical method for the following equations:

�
kt = kt

�
q(kt)�1

b ��
�

(2)

�
xt =

�
(�+
g+�)(1+bxt)�

bx2t
2
�(1��)�k��1t

��
(1��)k�t �xtkt�

bx2t kt
2

�
b

�
(1��)k�t �xtkt�

bx2t kt
2

�
+(1+bxt)

2
kt

+ (14)


(1+bxt)

�
(1��)�k��1t �xt�

bx2t
2

�
(xt��)kt

b

�
(1��)k�t �xtkt�

bx2t kt
2

�
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Table 1: Average Annual Growth Rates for Investment, Capital, and Output (percentage)

Period Investment1 Capital Stock2 Output2

Pre-embargo (1976-1984) 0.2 3.5 2.2

Embago (1985-1993) -2.6 1.3 0.8

Post-embargo (1994-2001) 5.0 2.0 3.7
1
Aggregate �xed investm ent

2
In units p er worker

The growth rates are annual grow th rates averaged over the ind icated p eriod .

Table 2: Percentage di¤erence in levels of Investment, Capital, and Output (annual rate)

Period Investment1 Capital Stock2 Output2

Pre-embargo (1976-1984) 0.0 0.0 0.0

Embago (1985-1993) -25.6 -12.5 -9.5

Post-embargo (1994-2001) 37.3 2.2 8.4
1
Aggregate �xed investm ent

2
In units p er worker

The di¤erence in levels for the embargo p eriod are computed as p ercentage decrease from the levels that would have prevailed
if the variab les had grown at the pre-embargo average grow th rates. The d i¤erence in levels for the p ost-embargo p eriod are
computed as p ercentage increase from the levels that would haveprevailed if the variab les had grown at the embargo-p eriod
average grow th rates
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Table 3: E¤ect of Financial Isolation and Integration on Output for various Parameter Speci�cations
Embargo Isolation e¤ect Post-embargo Integration e¤ect

Growth E¤ect Level E¤ect Growth E¤ect Level E¤ect
k0
k�

0.20 -0.43 -4.74 0.34 2.67

0.31 -0.33 -3.48 0.33 2.28
0.50 -0.24 -2.33 0.19 2.03

�

0.33 -0.11 -1.19 0.07 0.42

0.41 -0.33 -3.48 0.33 2.28
0.70 -2.92 -38.93 2.91 23.63

b

6.94 -0.33 -3.48 0.33 -2.28
10.00 -0.30 2.69 0.30 2.20

20.00 -0.13 1.08 0.09 0.42

The �rst column sp eci�es the param eters of the model. The b enchmark sp eci�cation is in b old . The column 2 contains the average
reduction in annual grow th rate of output p er cap ita due to the �nancia l iso lation . Column 3 contains the average reduction in the
level o f output due to the �nancia l iso lation . Columns 4 and 5 Columns 4 and 5 contain the sam e data for the e¤ect of �nancia l
integration . The average of the e¤ect are computed over an eight-year p eriod corresp onding to the duration of the embargo.
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Figure 1: Net Capital In�ows to GDP Ratio
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In�ows include FDI, Portfo lio , and Loans. Net in�ows is the out�ow less the in�ow of
cap ita l. The in�ow data are obtained from the South A frica Reserve Bank and are availab le
through the web site (http ://www .resbank.co .za). The vertica l bars denote the embargo

p eriod estim ated to b e b etween 1985 and 1993.

Figure 2: Stock of Capital In�ows to GDP Ratio
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The foreign liab ilities data are obtained from the Balance of Payment section of the Reserve
Bank of South A frica . Foreign L iab ilities are de�ned as Portfo lio , D irect Investm ent, and Loans
invested by foreigners in South A frica . The vertica l bars denote the embargo p eriod estim ated

to b e b etween 1985 and 1993.
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Figure 3: Composition of Foreign Liabilities
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The foreign liab ilities data are obtained from the Balance of Payment section of the Reserve
Bank of South A frica . Foreign L iab ilities are de�ned as Portfo lio , D irect Investm ent, and Loans
invested by foreigners in South A frica . The vertica l bars denote the embargo p eriod estim ated

to b e b etween 1985 and 1993.

Figure 4: Current Account Balance to GDP Ratio
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The current account data are obtained from the South A frica Reserve Bank
(http ://www .resbank.co .za). The vertica l bars denote the embargo p eriod estim ated to b e

b etween 1985 and 1993.
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Figure 5: Real Domestic Fixed Investment in billions of 1995 Rands
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The investm ent data are obtained from the T IPS availab le through the web site
(http ://www .tips.org .za). Investm ent refers to �xed domestic investm ent in build ings and
construction works, transp ort equ ipm ent, m achinery and other equ ipm ent, and transfer
costs. The upp er dotted line is the hypothetica l path for investm ent assum ing embargo

p eriod investm ent grew at the eight-year pre-embargo p eriod average grow th rate. The lower
dotted line is the hypothetica l path for investm ent assum ing post-embargo investm ent grew
at the embargo p eriod average grow th rate. The vertica l bars denote the embargo p eriod

estim ated to b e b etween 1985 and 1993.

Figure 6: Real Capital per Worker in 000�s 1995 Rands
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The capita l sto ck data include build ings and construction works, transp ort equ ipm ent,
m ach inery and other equ ipm ent, and transfer costs. They are obtained from the Trade and

Industria l Policy Strategies Database availab le through the web site
(http ://www .tips.org .za). The upp er dotted line is the hypothetica l path for cap ita l

assum ing embargo p eriod cap ita l grew at the eight-year pre-embargo p eriod average grow th
rate. The lower dotted line is the hypothetica l path for cap ita l assum ing post-embargo
cap ita l grew at the embargo p eriod average grow th rate. The vertica l bars denote the

embargo p eriod estim ated to b e b etween 1985 and 1993.

28



Figure 7: Real Output per Worker in 000�s 1995 Rands
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Output data are obtained from the Trade and Industria l Policy Strategies Database availab le
through the web site (http ://www .tips.org .za). The vertica l bars mark the embargo p eriod
1985-1993. The upp er dotted line is the hypothetica l path for output assum ing the embargo
p eriod output grew at the eight-year pre-embargo p eriod average grow th rate. The lower
dotted line is the hypothetica l path for cap ita l assum ing post-embargo output grew at the
embargo p eriod average grow th rate. The vertica l bars denote the embargo p eriod estim ated

to b e b etween 1985 and 1993.

Figure 8: Real Exports and Imports of Goods and Services in billions of 1995 Rands
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Trade data are obtained through the Trade and Industria l Policy Strategies web site
(http ://www .tips.org .za). The vertica l bars denote the embargo p eriod estim ated to b e

b etween 1985 and 1993.
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Figure 9: Trade Balance to GDP ratio
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The trade data are obtained from the Trade and Industria l Policy Strategies Database
availab le through the web site (http ://www .tips.org .za). The trade balance is the value of

exp orts of goods and serv ices less the value of imports of goods and serv ices. The vertica l bars
denote the embargo p eriod estim ated to b e b etween 1985 and 1993.

Figure 10: Current Account to GDP ratio
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Figure 11: Investment relative to steady-state Investment
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Figure 12: Capital relative to steady-state capital
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Figure 13: Output relative to steady-state output
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Figure 14: Current Account to GDP ratios: South Africa vs. Middle-income Countries
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Current Account data are obtained from the 2005 World Developm ent Ind icator database. The
m iddle incom e countries, it is the GDP weighted average of the Current Account to GDP ratios

for countries classi�ed in the m iddle-incom e category by the World Bank.
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