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Introduction

This paper examines the effects of the global financial crisis on developing countries by
considering the effects of international capital flows on their economies. The analytical focus
lies on the role of financial markets and their interaction with the central bank in the
transmission mechanism. Using the example of Brazil, the paper attempts to highlight the
risks of increased integration in international financial markets as even fundamentally sound
countries experience large movements in domestic asset prices, especially exchange rates, as a
result of portfolio adjustments of international and domestic investors. As such this paper
argues that Brazil has become subject to a new form of external vulnerability caused by the
large stock and short-term nature of foreign investment in Brazilian assets, which in turn led
to one of the largest exchange rate depreciations among developing and emerging countries
during the global financial crisis.

The role of external vulnerabilities for determining exchange rate dynamics in the moment of
crisis has been intensively discussed in economic literature after the emerging market crisis of
the 1990s, especially with reference to the East Asian economies. In these “third-generation
models”, based on the asymmetric information approach, creditor relations and creditors
concerns about a country’s repayment capacity assume a crucial role for exchange rate
dynamics. For example Radelet et al. (1998) present a model, in which possible debtor
illiquidity and a coordination failure among creditors leads to a run on the currency. They
point to the important distinction between illiquidity and insolvency and the intrinsic
instability in international lending (pp. 6). In a similar vein Rodrik and Velasco (1999: 1)
write: “Almost all of the countries affected by the financial turmoil of the last few years had
one thing in common: large ratios of short-term foreign debt, whether public or private, to
international reserves... in each case, the combination of large short-term liabilities and
relatively scarce international liquid assets resulted in extreme vulnerability to a confidence
crisis and a reversal in capital flows”. They build a model where the existence of liquid
liabilities and illiquid assets create the potential for self-fulfilling creditor runs. A very similar
approach is taken by Chang and Velasco (1998), who apply Diamond and Dybvig’s (1983)
famous model on self-fulfilling bank runs to an open economy context.

However, while acknowledging the role of external vulnerabilities for the behaviour of capital
flows and thus exchange rates, this paper argues that above literature has two main
shortcomings: First, it does not take into account that it is the capital flows themselves, which
create debtor-creditor relations and thus the external vulnerabilities. Thus one has to
understand the reciprocal relationship between capital flows and external vulnerabilities: it is
the capital flows themselves which create the conditions in the domestic financial system
which in turn shape the dynamics of their own behaviour. In other words, the exposure to
international capital flows creates vulnerabilities in the domestic financial systems which then
determine the behaviour of capital flows themselves®.

Second, above outlined mainstream economic literature only focuses on the role of external
debt for a country’s external vulnerability. This paper, however, argues that any exposure in
domestic assets funded by external borrowing will create vulnerabilities which are not directly
related to the traditional forms of external vulnerabilities, but result from the immediate
currency exposure of cross-country investment. In the presence of a large stock of foreign
investment in the country any change in international market conditions and thus the need for
foreign investors to change their portfolio allocations might lead to a sell-off of domestic

! This dialectic relationship of capital flows has been analysed in the context of public and private domestic
currency mismatches in debt relations by Painceira and Carcanholo (2004).



assets, which can be entirely unrelated to domestic economic conditions. As a result, as the
presence of foreign investors increases in the economy, the dynamics of domestic financial
markets become increasingly determined by conditions on international financial markets.

However, the argument is more complex than that: capital flows and thus the dynamics of the
domestic financial system do not become completely de-linked from domestic financial
conditions. In line with the dialectic relationship of capital flows outlined above, not only do
capital flows create a new form of external vulnerability in the form of a large stock of foreign
capital in the economy, this stock itself will determine the behaviour of capital flows. As the
presence of foreign investors in the domestic financial markets becomes larger and larger the
risk of sudden capital outflow increases as international investors become weary about their
exposure to this asset class. Thus, capital flows create the conditions in the domestic financial
system, which determine their own behaviour.

The new form of external vulnerability described in this paper can manifest itself on different
markets and will depend on the specific structure of the domestic financial system and its
integration in international financial markets. In the Brazilian case, exposure to a large stock
of foreign investment on the stock and derivative market were its most obvious
manifestations.

Finally this paper also shows that Brazil’s increased external vulnerability through the
presence of a large stock of foreign investment in the economy is related to domestic
conditions. As such it argues that the increased liquidity of Brazilian financial assets has
fuelled and supported the foreign participation. This liquidity has been provided first by an
increasingly short-term nature of financial applications in the Brazilian economy and second
by the commitment of the central bank to act as main provider of liquidity in the interface
between international capital flows and the domestic financial system. Thus it is argued that
central banks have been key players in the implementation and spread of financial integration
of developing countries, which is established through highlighting the interaction between the
political economy of central banks and financial system during the unfolding of the global
financial crisis in the Brazilian economy. Attention is paid to the relation between
international capital flows and domestic public management, and their connection with the
financial derivatives market, focusing on central bank intervention and the dynamic of
banking system, mainly in the futures market?.

In line with Minsky’s writings this paper defines liquidity as the ability to meet outstanding
obligations. Minsky’s definition is based on Keynes’ concept of liquidity, which he
essentially put forward in his General Theory’. Keynes defines liquidity as the ability to
convert any capital asset into money, both in terms of its value preservation and time
conversion. Thus liquidity has a temporal and wealth dimension at the same time. As money
IS per se the most liquidity capital asset, this creates a degree of liquidity among capital assets
(called liquidity preference), which defines capital assets pricing or the portfolio allocation.

According to Minsky, however, capital asset pricing and portfolio decision theories should
take into account the liabilities positions of economic units, which are interrelated with their
assets positions as “...a portfolio decision has two interdependent facets. The first relates to

Ina sense, stressing the increased role of financial consideration in determining economic phenomena, in this
case exchange rate dynamics, this paper is linked to the emerging literature on financialisation (e.g. Epstein,
2005, Lapavitsas, 2009 and Stockhammer, 2004) and attempts to extend this thinking on developing and
emerging markets.

¥ See Keynes (1964: chapter 17), where the author develops a theory of capital allocation decision.



what assets are to be held, controlled, or acquired; the second relates to how the position in
these assets — i.e., their ownership or control — is to be financed” (Minsky, 1975: 70). The
introduction of the liabilities structure in the analysis of liquidity is fundamental, as the
issuance of liabilities can show the level of risk taken by the economic units in their portfolio
decisions. In the international context this risk is influenced by two factors: first, the
automatic exchange rate exposure which arises from domestic investment financed in
international financial markets and second, the ability to convert domestic assets into foreign
currency. Both risks have been mitigated by the short-term nature of Brazilian financial assets
and the operations of the central bank as the main provider of liquidity. The ability to quickly
divest themselves of Brazilian assets and reconvert them into US$ has made Brazilian assets a
standard part of international investors’ portfolio which led to the above outlined external
vulnerability.

In addition while the use of Keynes’ concept of liquidity cannot entirely explain the demand
for dollars in the crisis moment, Minsky’s emphasis on the liability side can account for the
large depreciation of the real against the US dollar, which is the main funding currency in
international financial relations and thus the denominator of most external obligations. As a
result, as international financial conditions turned, the large stock of foreign participation in
Brazilian assets funded in US dollar and the liquidity with which these assets were traded led
to one of the largest exchange rate depreciations among emerging markets.

The new form of external vulnerability discussed in this paper, however, has important
implications for macroeconomic and especially exchange rate management. If domestic asset
prices, and especially the exchange rate, become increasingly determined by international
portfolio considerations and de-linked from traditional economic fundamentals, the policy
space of domestic authorities is severely limited. In this view, maintaining sound economic
fundamentals - such as a healthy banking system or a huge stock of foreign exchange reserves
- will not protect a country from the vagaries of international financial markets. In addition,
the new form of external vulnerability discussed in this paper substantially increases the
complexity of the relationship between capital flows and macroeconomic management.
Although officially following an inflation targeting regime the Brazilian central bank has been
intervening consistently in the foreign exchange market to prevent a too rapid appreciation of
the real. It was, however, exactly this intervention which provided the liquidity to the market
and stood as a support to the build up of Brazil’s external vulnerability. Thus, not only have
exchange rate dynamics become mainly determined in international financial markets, any
attempt by the central bank to control these movements have become severely limited in the
face of Brazil’s increased financial integration.

The paper is divided into five sections. Section 1 analyses the interesting dynamics of capital
flows and asset prices in Brazil slightly before and during the first stage of the global financial
crisis. Section 2 highlights the different manifestations of the new form of external
vulnerability which these capital flows created in the Brazilian economy. Section 3 then
analyses how this vulnerability led to one of the highest exchange rate depreciations among
emerging markets as the global financial crisis hit Brazil. Finally, section 4 shows how the
operations of the central bank have been a crucial factor in shaping and supporting the
dynamics of capital flows and resulting vulnerability before and after the crisis. Section 5
concludes the paper.



1- International capital flows and reserve accumulation: the nature of capital flows

This section discusses the behaviour and logic of capital flows in the Brazilian economy at
three different stages of the international financial crisis: the immediate pre-crisis period
before it openly burst in August 2007 in US housing markets, the first stage of the
international financial crisis between August 2007 and September 2008 when it unfolded in
developed financial markets and finally the second stage of the crisis in September 2008 as it
also hit the developing and emerging world. The analysis will primarily focus on the
dynamics of portfolio and other investments’ capital flows as these flows are closely related
to central bank actions and financial system dynamics®.

Graph 1 shows the behaviour of the Brazilian financial and current account from the
beginning of 2000 until the collapse of Lehman Brothers and the peak of the international
financial crisis in the third quarter of 2008: while the current account was positive between
the first quarter of 2003 and the first quarter of 2008, net financial flows became negative in
2003 and then picked up sharply at the end of 2006.

Graph 1: Capital and Current Account Flows
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While the positive financial flows at the beginning of the decade were mainly due to strong
foreign direct investment inflows, the surge at the end of 2006 was primarily driven by short-
term capital flows. Although partly shaped by the end of Brazil’s agreement with the IMF in
2005, which had generated strong capital outflows in the form of repayments over previous

* Although not subject of this paper it is important to mention that the speculative logic has expanded to other
sectors of the Brazilian economy, which are not directly related to financial sector operations. Foreign direct
investment is one of them: in the beginning of the global crisis the stock of intercompany loans to Brazil
increased from US$42 bn to US$62 bn. At the same, while accumulated foreign direct investment increased
from US$35 bn to US$37 bn, accumulated profits and dividends coming from prior direct investment showed a
huge increase from US$15 bn to $26 bn. Thus foreign capital entered the country through inter-company loans,
while the returns generated in the Brazilian economy where transferred abroad through the income account.



years, this dynamic reflects the logic of capital flows to emerging countries during the
different stages of the international financial crisis.

Graph 2 gives a more detailed picture of the behaviour of net portfolio flows between the
beginning of 2006 and the final quarter of 2008°. While remaining relatively stable over most
of 2006, both stock market and fixed income investment experienced a substantial surge at the
end of 2006. This surge coincides with the first signs of the international financial crisis as
repayment rates of sub prime mortgages in the US started to deteriorate substantially and
concerns about investments in the developed financial system started to emerge. However,
even after the financial crisis surfaced openly in developed financial markets in August 2007,
capital flow continued to pour into Brazil. More concretely, while there was a net inflow of
portfolio investment of US$33 bn between the first quarter of 2006 and the second quarter of
2007, the country received US$41 bn after the third quarter of 2007 up to the third quarter of
2008 when the crisis finally hit Brazil.

Graph 2: Foreign Portfolio Investment
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Graph 3 shows the behaviour of other investments, which are basically banking flows, over a
similar period.

® Net portfolio flows are essentially driven by foreign investment as Brazilian portfolio investment abroad is still
relatively low (in contrast to Brazilian foreign direct investment and banking flows which have shown a
substantial increase over recent years as part of the internationalisation process of the Brazilian economy).



Graph 3: Other Investments
($ millions)
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Banking flows were negatively affected by the Brazilian payment to the IMF in 2005. As a
result, net flows showed a negative flow of US$28 bn in 2005. For the pre-crisis periods, from
the first quarter of 2006 to the second quarter of of 2007, two points are worth highlighting:
first, there was a huge foreign banking flow of approximately US$ 55bn to the country.
Second, Brazilian banking investment abroad also showed a huge flow of US$28 bn up to the
summer of 2007.° More interesting for this paper, however, is the behaviour of banking flows
since the outbreak of the global financial crisis in August 2007. In line with the behaviour of
other foreign short-term capital flows, banking flows to Brazil — which are registered as short-
term investment in the balance of payments — started to pick up again as the crisis struck in
the developed financial system.

As can be seen from Graph 4 the most distinct aspect of the capital flow dynamics outlined
above is a huge increase of international reserves after the outbreak of the global crisis in
August 2007 until the crisis finally hit Brazil a year later in September 2008. As a result of
active intervention by the central bank in the foreign exchange market — a phenomenon which
will be discussed more in detail in Section 4 of this paper - the stock of international reserves
increased by US$120 bn to a peak of more than US200 billion during the period. At the same
time the accumulated balance in the current account showed a deficit of US$18 bn’.

® In our opinion, those banking investments are not linked to arbitrage operations which are common in financial
systems with large foreign participation but can be related to an attempt of internationalisation of the Brazilian
banking system which came to an end in the summer 2007. This attempt can be inferred from the increase of
foreign assets in the commercial banks’ balance sheets from US$27 bn to US$ 39 bn in the first half of 2007. It
is important to say that the other investments account includes capital flows through the banking system. So it
can be argued that the observed increase in banks’ balance sheets in 2007 reflected an investment flow made on
behalf of the banks (see IMF IFS statistics). For an example of arbitrage operations see Kyungsoo Kim et alli
(2009) on South Korea.

" Interestingly, on a quarterly basis the current account turned in the last quarter of 2007, mainly as a result of
rising income and profit remittances. This phenomenon is in line with the speculative nature of foreign direct
investment mentioned in an earlier footnote.



Graph 4: Foreign Exchange Reserves ($ millions)
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This paper therefore argues that the exchange reserves accumulated during the final years
before the crisis are essentially “borrowed” reserves, resulting from short-term financial
operations of the capital account rather than current account transactions. During the
beginning of 2007 — when the first signs of the international crisis emerged — and September
2008 — when it finally hit Brazil - the stock of short-term external debt increased from US$20
bn to US$48 bn. At the same time, the accumulated portfolio investment flows to equities and
debt securities reached US$72 bn while the accumulated banking flows were US$48 bn. This
large stock of foreign investment in the country, however, had important implications for
crisis dynamics as will be shown in Section 3.

Above paragraphs have illustrated that while the developed financial system was already
strongly affected by the international financial crisis, previous capital flow trends to Brazil
(and indeed to other emerging markets with similar characteristics) were further reinforced
during the first stage of the crisis. This differential dynamics between developed and
developing financial markets during the global financial crisis reflects the logic of
international capital flows and the position of emerging countries in the global financial
system. Falling profitability in developed financial markets — as prices of financial assets
started to decline and the Federal Reserve decided to lower its main policy rate to deal with
the effects of the crisis — lead to a hunt for “yield” around the globe, mainly into emerging
countries with high real interest rates and sound fundamentals®.

Graph 5 shows the interest differential between the Federal funds rate and the Selic, Brazil’s
overnight rate, which — after a continued decline beforehand — started to rise again in August
2007-exactly when the international financial crisis struck.

® The falling profitability in developed financial markets started with the increasing problems in the US housing
market (and all markets related to it) and the falls in mature equity markets.



Graph 5: Interest rate differential (%)
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Interest rate developments in the US — with the US$ being the main funding currency of
international investments — were reinforced by the Brazilian central bank’s monetary policy
decisions. In the midst of the financial crisis inflation concerns due to continuous high
commodity prices prompted the central bank to further hike domestic policy rates. However,
while this had little effect on commodity prices - which are determined in international
markets — it gave further impetus to foreign capital inflows, especially in fixed income
instruments.

Returns in the Brazilian financial market were not only shaped by interest rate characteristic.
Continuous exchange rate appreciation contributed substantially to capital gains on domestic
assets.

Graph 6: CRB Commodity Index and Nominal Exchange Rate BRL/US$
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Indeed speculation on future currency appreciation was one of the main carry trade operations
in the Brazilian financial market before the outbreak of the financial crisis®. As can be seen
from graph 6 the exchange rate continued to appreciate strongly after August 2007 thus
allowing continued capital gains in domestic currency, especially in the stock market. This in
turn created a situation of self-fulfilling expectations as continuing capital inflows and foreign
exchange flows further supported the exchange rate appreciation. Another sign of continuing
exchange rate appreciation and thus capital gains in domestic currency were the ongoing rise
in commodity prices which had become tightly linked to developments in the Brazilian real*.

Thus in sum, this section has argued that as a result of falling yields in developed financial
markets in the beginning of the global crisis and continuing attractive conditions in emerging
markets, international capital flows showed a final surge to this asset class before the climax
of the crisis in September 2008. These flows, however, assumed an increasingly short-term
nature as investors’ demand for liquidity rose in the financial crisis. This liquidity was
provided by Brazilian financial assets, fundamentally supported by the operations of the
central bank.

2- The Build up of Vulnerabilities

In line with the dialectic relationship of capital flows postulated in this paper, the above
outlined surge in capital flows led to the build-up of vulnerabilities in the Brazilian financial
system, which contributed to the substantial depreciation of the Brazilian real during the
international financial crisis. Thus, although less obvious than in the case of currency
mismatches as experienced in Eastern European countries, Brazil’s increased exposure to
short-term foreign capital and its liquidity with regards to such operations are crucial to
understand how the international financial crisis affected the Brazilian economy, causing one
of the largest exchange rate depreciations experienced among emerging markets.

Although the focus of this paper is on the crisis process itself, it is important to mention that
the increased liquidity of Brazil’s financial assets not only contributed to the “overshoot” in
the financial crisis, but also found its counterpart in the sustained exchange rate appreciation
before the crisis. Despite substantial intervention by the central bank, the currency appreciated
from nearly R$ 3.1 in the middle of 2004 to close to R$ 1.5 to the US dollar in August 2008.
The strong exchange rate, in combination with increasing profit and remittances from prior
foreign investment, resulted in a widening current account deficit, as shown above. However,
this paper argues that it was not this deterioration of “fundamentals”, but the large exposure of
foreign investors to short-term Brazilian assets and the liquidity of these assets which caused
the run on the currency.

° While the large exposure to Brazilian assets in foreign investors’ portfolios and the liquidity of these assets
were the main driver of crisis dynamics, the exposure of domestic companies, mainly exporters, to exchange rate
derivatives betting on the continued exchange rate appreciation were an important contributor to the large
exchange rate depreciation. This speculative behaviour can be seen in the increasing difference between
exporters’ financial balance and their foreign on board value (FOB), which passed from around US$11 bn to
US$23 bn over the period. This difference is the result of advances on export contracts and payment in advance
for exporters by banks.

19 The relationship between Brazil’s exchange rate and commodity prices is complex and circular. On the one
hand, commodities and emerging market currencies are objects of the same investor class, aiming for high risk
and high return assets (for the role of speculation for commodity prices see Newman, 2009). On the other hand
higher commodity prices directly affect external balances of several emerging countries further tightening this
link between the two asset classes. As can be seen in Graph 6 commodities turned in July, which was nearly at
the same time as the Brazilian real.
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The first manifestation of Brazil’s increased external vulnerability was the rising stock of
foreign investment in the domestic stock market. Graph 7 shows the substantial rise in
primary security issues and stock market capitalization. Although parts of this were driven by
domestic investors, the above outlined balance of payments flows testify to the increasing
involvement of foreign investment in the Brazilian stock market. And indeed according to
data of the local stock exchange (Bovespa) the foreign participation in Initial Public Offerings
(IPOs) increased from 48% in 2005 to 76% in 2007. This increase in foreign participation was
fuelled by the rising liquidity of the domestic secondary market which allowed active trading
and quick portfolio adjustment and made Brazilian equities one of the most actively traded
emerging market securities*.

Graph 7: Stock Market - Bovespa
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Although the theoretical literature points to the longer term character of equity compared to
fixed income investment — as investors are interested in real returns of the companies through
dividend payments — it will be shown below that equity investment did not act stabilizing in
the crisis. Quite to the contrary, large parts of foreign investment in the domestic market were
transferred abroad as the crisis struck. This is linked to the importance of exchange rate
movements for stock market investment, which are an important part of capital gains for
foreign investors. Thus stock market investment in Brazil was mainly driven by short-term
carry trade operations to take advantage of favourable exchange rate developments. This
however also implied that large parts of investment remained unhedged, which had important
implications for exchange rate dynamics in the crisis as foreign investors tried to cover their
positions. In this line, Hau and Rey (2004) argue that increased exposure to such type of
capital flows can increase volatility of exchange rate movements. In addition BIS (2009:4)
points out that stock market’s players tend to be more leveraged, which can further contribute
to exchange rate volatility in the times of crisis.

' Data by Emerging Market Portfolio Research (www.emergingmarketportfolio.com) shows that Brazilian
equities had the largest proportion in global emerging market funds reaching nearly 15% of total assets in
September 2008.
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The second vulnerability created by international capital flows and the operations of the
domestic financial system can be observed in Graph 8 through banks’ net foreign position.
This position is banks’ foreign assets minus their foreign liabilities. As a counterpart to the
surge in banking flows to Brazil stands a substantial increase in US$ denominated liabilities
of the domestic banking system'?. Although these liabilities were matched by liquid asset
holdings, as will be discussed in more detail below, this short-term borrowing in international
money markets substantially increased Brazilian banks’ vulnerability to external market
conditions. In addition, the resulting foreign currency exposure of domestic banks — as foreign
currency funding was mainly invested in domestic assets to take advantage of high real
returns — played an important role in their operations during the crisis, exacerbating exchange
rate dynamics.

Graph 8: Net Foreign Financial Position - Commercial Banks
($ millions)
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The third manifestation of Brazil’s new form of external vulnerability and probably the most
peculiar one of the Brazilian case is the presence of a huge derivative market, both in relation
to the underlying financial markets and the economy as a whole. According to the Financial
Times (8" of June 2009), Brazil’s derivative and stock exchange, the BMF&Bovespa, is
already bigger by market value than the NYSE Euronext, Nasdag OMX and the London Stock
Exchange. Graph 9 shows the increase in open contracts in US$ dollar futures. While
hovering around 200.000 contracts in early 2000, this reached an average of 1.000.000
contracts before the outbreak of the crisis. The daily trading volume between May and June
2008 was around of R$30 bn, reaching R$41 bn during the crisis peak between September
and October 2008.

12 Based on the balance of payments statistics presented above it can be seen that this borrowing is primarily of
short-term nature.
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Graph 9: US Dollar Future - open contracts
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This compares to a daily volume of operations of around R$4,4 bn and R$5,5 bn on the spot
market for the same period. Thus contrary to what happens in the rest of the world the size
and depth of Brazil’s derivative market has by far surpassed that of its spot market (for
consequences for price formation see Ventura, 2008). A similar phenomenon can be observed
with interest linked derivative instruments. According to Costa et al. (2007) over the first half
of 2006, average daily transaction volume in the DI futures market was six times that of the

secondary market for fixed-rate government bonds™. Thus, although partly driven

by

increased hedging needs as a result of rising issue of real-denominated fixed rate government
debt, interest related futures seem to have become a substitute for underlying fixed income

instruments.

This partial substitution of trading with underlying assets by the futures market has been
facilitated and supported by a heavy concentration in short-term maturities in the derivatives
market. The bulk of operations in dollar futures are concentrated in the first maturity while

most of the trading in the interest rate futures takes place in the maturity up to 1 year.

3 The DI rate is the average interest rate on overnight repurchase agreements that are collateralized by private

securities and is compiled by the CETIP, a private clearing house.
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Trading Volume in US$ Future Contracts in R$ Millions (2007/2008)
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Source: BCB (2009) Bulletin Monthly Report, chapter 3.

Thus, in line with the increasingly short-term nature of financial applications in the Brazilian
market, this very deep derivatives market concentrated in short-term maturities has supplied
domestic and foreign investors the possibility to trade high yielding Brazilian assets with the
option of immediate exit. As a result, the share of international institutional investors in US$
dollar futures increased from a minimal share in 2001/2002 to nearly 25% in 2009. The
possibility to trade on the derivative market rather than the underlying cash market has fuelled
the increased participation of foreign investors in the Brazilian market for several reasons:
First, as pointed out by Saxena and Villar (2008) foreign exchange swaps are a cost-efficient
way to fund financial market operations across jurisdictions. To keep a balance sheet in
different jurisdictions that grants access to the money market/interbank market raises the cost
of trading. Second, derivatives market allow for much higher leverage as the only immediate
cash transactions involved are the deposits of margins at the exchange. Third, derivative
markets may also create new arbitrage opportunities across local financial markets,
encouraging new trading strategies among financial institutions (BIS, 2009: chapter E).
Finally, remaining restrictions on operations in the cash market, especially in the case of
operations in the foreign exchange spot market, has meant that foreign players have migrated
to the derivatives market.
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Graph 10: Derivatives Markets - average share of market participant (%)
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Brazil’s highly liquid derivative market concentrated on very short-term maturities with a
strong — very often highly leveraged - foreign presence is probably the most obvious
manifestation of Brazil’s increased external vulnerability as any change in external conditions
and resulting portfolio adjustment of foreign investors can lead to an immediate sell-off of
Brazilian assets unrelated to domestic conditions. In addition, the high leverage of institutions
operating on the derivatives market implies that the resulting exchange rate exposure and thus
price adjustment in case of a (forced) deleveraging process will be much higher compared to
exposure in the underlying asset.

However, this paper would argue that the role of Brazil’s highly liquid derivatives market in
contributing to the country’s external vulnerability goes even further than financial
applications on the futures market itself: the possibility to hedge any foreign exchange
exposure in other financial applications, mainly the stock and fixed income market, has acted
as an additional support to foreign short-term capital flows to the Brazilian market and has
thus contributed to the rising stock of foreign investment in the country. The possibility to
hedge against exchange rate risk with little actual resources involved is an important factor in
the time of capital inflow or “normal” times. However, it assumes special importance in the
time of crisis when exchange rate depreciation materializes.

As outlined above, Brazil’s increase in external vulnerability has not been unrelated to
domestic conditions. More concretely, as can be seen from Graph 11, the rising exposure to
very short term foreign capital movements found its structural counterpart in a surge in short-
term internal public debt as a result of central bank monetary sterilization operations.
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Graph 11: Domestic Public Debt (as % GDP)

60%

55%

50%

45%

40%

35%

Janeiro/06 Marco/06 Maio/06 Julho/06  Setembro/06 Novembro/06 Janeiro/07 Marco/07 Maio/07 Julho/07  Setembro/07 Novembro/07 Janeiro/08 Margo/08 Maio/08 Julho/08  Setembro/08 Novembro/08 Janeiro/09

—— Public Debt —#— Public debt, including repos

Source: BCB 2009a.

Although officially following an inflation targeting regime the Brazilian central bank has been
an important operator in the foreign exchange market conducting sterilized intervention to
avoid a rapid appreciation of the real in the face of strong capital inflows. To avoid monetary
expansion as a result of its dollar purchases the central bank has sold an increasing number of
Treasury bonds to the domestic financial system. Graph 12 shows the monthly average
amount of outstanding repo operations and the average maturity (in working days) of these
operations.

Graph 12: Repos Operations - (R$ billions)
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It can be seen that not only did the overall outstanding amount increase substantially, but
there was also a marked fall in the average maturity of these securities. This in turn coincided
with the beginning of the financial crisis in the developed world. In line with the dynamics of
international capital flows, as uncertainty increased in international financial markets, so did
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the demand for increasingly liquid financial assets on behalf of Brazilian banks. This demand
for room of manoeuvre on behalf of domestic banks was especially important given the short-
term nature of the stock of foreign investment in Brazilian assets which could lead to an
immediate rise of demand for foreign currency by foreign investors. The short-term nature of
their assets allowed Brazilian banks’ to quickly convert domestic into foreign currency and
meet the demand by foreign investors, which was especially important in the crisis. In other
words, through the falling average maturity of repo operations offered by the central bank the
short-term nature of international capital flows was transmitted into domestic financial assets,
which in turn allowed the banks to further capture foreign resources as their maturity risk was
falling.

Furthermore, the possibility of Brazilian banks to hold increasingly liquid assets was not
matched by a fall in these assets’ yield. Thus, domestic banks managed to increase their room
for manoeuvre without having to take a loss on their profitability. As the maturity of Treasury
bonds decreased, their interest rates became increasingly close to the domestic overnight rate,
the Selic, which in turn was among the highest nominal interest rates in the world. More than
that, as has been shown above, the interest rate differential between Brazilian and American
rates widened during the crisis allowing for even higher returns.

3 — The Unfolding of the Global Crisis in Brazil

The increased liquidity of Brazil’s financial assets and its integration in international financial
markets has created a new form of external vulnerability — characterised by a large stock of
short-term foreign investment in the country - which manifested itself in one of the largest
exchange rate depreciations among emerging countries during the crisis. Despite good
“Fundamentals” (see Table 1) — Brazil had become a net creditor and although turning the
current account was still in a good shape — the Brazilian real depreciated by more than 60%
during the crisis.

Table 1
Box Fundanrentdls (as %CDP)
D Jn0qQ D04 Ma08 Jdn0g Sp(
Qurrent Acoourt 13 0§ Q1 0§ 10 17
Ascd Position (primary surdus) 33 34 35 39 39 41
Public sectar net ckbot 49 45( 439 224 418 00
Sare BB@D)

As can be seen in Graph 13 after years of sustained appreciation the exchange rate turned in
the first week of August 2008 and continued to depreciate thereafter.
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Graph 13: Nominal Exchange Rate BRL/US$
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While high real returns had maintained capital flows to Brazil until then, increasing losses in
developed financial markets and the need to adjust their portfolios induced foreign investors
to sell off Brazilian assets. While this was a general process among emerging markets it was
especially severe in the case of Brazil: First, the accumulated stock of foreign investment in
the country was one of the highest. Second, the liquidity provided by the Brazilian market,
especially the futures market, meant that the country’s assets were among the first and with
largest volume to be sold.

Graph 14: Foreign Liabilities - ($ millions)
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Graph 14 shows Brazil’s foreign liabilities from 2006 to 2008. In support of above presented
balance of payments flow data it is evident that the stock of outstanding obligations to
foreigners increased substantially in the beginning of 2007 and that portfolio flows played a
driving role for this dynamic. At its peak in the middle of 2008, the total outstanding stock of
foreign liabilities reached US$1 trillion.
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However, the graph also shows the sharp fall in the outstanding stock due to the global
portfolio adjustment in September 2008, which caused a powerful capital flight through
portfolio and banking investment accounts. In the last quarter of 2008 alone, capital flight
through the financial account reached US$22 bn.

Graph 16 shows the stock and dynamic of foreign investment in the Brazilian equity and debt
market according to the IMF’s international investment position.

Graph 15: Portfolio Investment -
by composition ($ millions)
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While fixed income investment remained relatively stable over the crisis, flows to the stock
market experienced a near total reversal with the outstanding stock falling back to its 2006
level. While partly the result of quantity adjustment this was also caused by a substantial
adjustment in prices on the Brazilian stock market. Thus contrary to economic literature, stock
market investment exhibited destabilising behaviour in the crisis and seems to have been
driven by short-term speculative considerations rather than long-term investment purpose.

The driving role of foreign investors and the important role of Brazil’s liquid futures market
for exchange rate dynamics can be demonstrated by data on international institutional
investors’ net open interest in the first US$ future. As can be seen in Graph 15 the change in
the currency’s tendency in August 2008 coincided exactly with the change of positions of
foreign investors in the futures market.
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Graph 16: Net Open Interest in Dollar Futures per Market Participant
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Foreign investors had maintained short US$ positions (negative sign) since the beginning of
the sustained appreciation trend in the middle of 2004 and kept their positions all the way
through the outbreak of the international crisis in August 2007. Although switching to long
positions in times of increased market uncertainty, e.g. at the near failure of Bear Sterns, the
tendency for short positions remained even during the first stage of the financial crisis. In the
first week of August 2008, however, these investors assumed long US$ positions, partly to
hedge their exposure in domestic assets markets, partly to speculate against a future real
depreciation.

The hypothesis that it was positions taken by foreign investors on Brazil’s futures market
which determined exchange rate dynamics in the times of crisis is further supported by actual
foreign exchange flow data of the central bank. According to this data the balance of
commercial and financial foreign exchange transactions in August and September 2008 were
positive (with a surplus of US$ 1.9 and US$ 2.8 bn respectively). Nevertheless, despite the
inflow of foreign exchange during this period, the exchange rate started to depreciate at the
same time as foreign investors changed their positions in the derivative market™.

This paper argues that it was not “economic fundamentals” but the portfolio adjustment by
investors with positions in the Brazilian financial market which led to the acute exchange rate
depreciation. This process started in the first week of August 2008 and became clearly visible
with the failure of Lehman Brothers in September 2008.

14 One problem of these data is that they don’t take into consideration off-shore operations, which have become
increasingly important for Brazilian exchange rate dynamics. However, in a way this just further supports our
argument as the exclusion of off-shore operations will lead to an underestimation of the importance of foreign
institutions.

> The positive foreign exchange balance in August and September 2008 was mainly due to continued strong
trade balance. The balance of financial transactions had turned negative in April 2008. Increasing outflows on
financial transactions, in turn, are reflected in banks’ switch to short position in the US$ futures market as they
have to hedge their long positions in the spot market.

20



