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Abstract 

This paper analyzes how the accounting framework can affect the operational 
capacity of the central bank. The separation of realized and unrealized results, for 
instance, can create inflated revaluation buffers next to persistent losses in 
developing economies. The consolidation and transfer of these results to the 
government, on the other hand, gives flexibility to intervene in foreign exchange 
markets but might lead to undesired monetized financing. By analyzing the 
Brazilian experience, we show that the law 13,820 synthesizes these dilemmas: it 
provides flexibility to the central bank without allowing the transfer of unrealized 
gains to the government. Yet, a simulation of the Brazilian Central Bank»s (BCB) 
accounts under this framework reveals that the virtual absence of losses covered 
by the government would have had the unexpected consequence of preventing the 
transfer of securities to the BCB when the Brazilian real appreciated, forcing the 
treasury to replenish the portfolio of the BCB at the height of the 2015-16 crisis. 
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1. Introduction 

The last three decades witnessed the deregulation of financial markets and 
the growing integration of many developing economies to the global markets. 
However, many of these newly integrated economies (NIEs)1 experienced a severe 
economic crisis at the end of the 1990s due to an abrupt reversal of capital flows 
that wreaked havoc in these economies – particularly in those indebted in foreign 
currencies. As a response to these developments, many of these NIEs accumulated 
significant stocks of international reserves in the 2000s to insure themselves against 
such market reactions. This paper deals with one important but often neglected 
side effect of these hoardings: the expansion of central banks» balance sheets in 
these countries. 

As we are going to see, this expansion creates two problems to central 
banks: they require the adoption of compensatory measures to keep the 
operational interest rate on target, which in turn depends on the availability of 
instruments at the central bank; and they increase the volatility of the results of the 
central bank. Given the special nature of central banks, the only technical restriction 
that can arise is related to the availability of instruments to absorb liquidity from 
the economy. Nonetheless, persistent losses might impair the reputation of central 
bankers and affect their credibility to undertake costly monetary policies. These 
problems place the accounting framework – understood broadly to include also the 
profit distribution scheme and the loss coverage arrangements (Schwarz et al., 
2015) – in the center of the stage. As these authors argue, financial reporting and 
accounting are crucial because they affect the financial buffers and the overall 
profitability of the central banks. Through these channels, “accounting can 
influence the decisions made by central banks, their credibility, and, hence, the 
successful implementation of monetary policy” (Ibid, 2015, p. 5). Therefore, the 
main objective of the paper is to understand how different accounting frameworks 
can affect the autonomy of the central bank to implement its policies. 

We illustrate these issues with a detailed analysis of the Brazilian experience 
since 2008. This case is relevant because the accumulation of international reserves 
and the developments that followed led to two important reforms of the local 

 
1 Economies that meet some criteria of integration to the global markets but do not meet the 
requirements to be classified as a developed economy are usually classified internationally as 
“emerging” economies (MSCI, 2019). Yet, we prefer the term newly integrated economies to refer to 
these economies, emphasizing their integration to the global markets without implicitly arguing that 
they are emerging to a new status. This definition is indebted to the Latin American structuralist 
definition of underdevelopment as a specific structural state of many economies today that the 
developed economies did not necessarily experience in the past (Furtado, 1961). 
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accounting framework since 2008. The first assured an adequate provision of 
government securities to the Brazilian Central Bank (BCB) and also solved the issue 
of the profitability by transferring the foreign exchange related results directly to 
the Brazilian Treasury (BT) without recognizing them in the income statement. 
Furthermore, the consolidation of the realized with the unrealized results of the 
foreign exchange operations of the BCB under this framework enhanced its room 
of maneuver to undertake countercyclical foreign exchange rate policies. However, 
this framework opened a backdoor possibility of monetized financing of the BT, 
an issue that was fixed by the second reform in 2019. The main lesson to take from 
the Brazilian experience is that the accounting framework is not neutral and should, 
therefore, be tailored to address the specificities of each central bank. The paper is 
structured in seven sections, together with this introduction. In the second section, 
we review the main reason behind the accumulation of international reserves in 
NIEs. In the third, fourth and fifth sections we deal with the monetary policy 
implementation framework in central banks, the role of capital in these institutions 
and review the main accounting frameworks adopted by them. The sixth section 
analyzes the Brazilian case in detail and the seventh section concludes the paper. 

2. Precautionary accumulation of reserves 

The economic crisis of the 1990s triggered an important debate about the 
external vulnerability of NIEs economies. Since then, many authors came to 
recognize the structural asymmetries in the international monetary and financial 
system. Eichengreen and Hausmann (1999) and Eichengreen et al. (2007), for 
example, argue that most of the NIEs are unable to borrow internationally in their 
own currencies – the “original sin” hypothesis. For these authors, the reasons 
behind this inability are independent of the macroeconomic fundamentals of each 
economy and in fact related to the imperfections of the global financial markets 
and the transaction costs involved in a diversified portfolio of currencies. Another 
line of explanation emphasizes the existence of a currency hierarchy in the global 
financial markets. According to this interpretation, the centrality of some currencies 
in the global financial and commercial markets – particular of the U.S. dollar (USD) 
– entails these currencies with a liquidity premium. The convenience of holding 
other currencies are measured against the convenience of holding the most 
important currencies of the system. Therefore, most of the currencies worldwide 
must pay a bonus to attract foreign investors in the form of higher interest rates 
(De Conti et al., 2014; Kaltenbrunner, 2015; Prates, 2015, 2017). These authors also 
emphasize that regardless of the interest rate differential, in times of global 
financial distress international investors would prefer the safety of liquid currencies 
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like the USD and would stop flowing to NIEs. Therefore, the currency hierarchy 
literature emphasizes the role of the liquidity preference of international investors 
in the determination of capital flows, providing an explanation about the nature of 
sudden stops, a fact that had been identified by many authors as very harmful to 
NIEs – particularly when their governments were indebted in foreign currencies 
(Calvo, 1998; Eichengreen et al., 2007; Goldstein and Turner, 2004; Reinhart and 
Calvo, 2000). Another consequence of the lower liquidity premium of the 
currencies in the periphery is that, in the absence of active exchange rate policies, 
market forces will tend to make them more volatile than the currencies in the apex 
of the pyramid2. 

The recognition of these challenges is behind the overall acceptance of the 
precautionary demand for reserves in NIEs internationally (Dhar, 2012; IMF, 2011). 
Fischer (2001), for example, argued in his opening remarks at the IMF and World 
Bank joint forum about international reserves in the aftermath of the 1990s turmoil 
that crisis prevention became the most important motive for accumulating 
international reserves. This was especially true for NIEs open to international 
capital flows. Furthermore, he noted that countries with higher reserves did better 
during the 1990s. For Rodrik (2006), one important consequence of the 1990s crisis 
was a wide recognition that the sound macroeconomic policies recommended by 
multilateral institutions were not sufficient to shield these economies from the 
global turmoil and that these institutions failed to provide an adequate support to 
NIEs during the 1990s crises. Therefore, the policymakers in these countries 
concluded that they could only rely on their own foreign currency reserves to 
bridge eventual external liquidity shortages. The acceleration of the hoarding of 
international reserves in the 2000s should be understood as a market-friendly 
strategy adopted by these countries to integrate themselves into the global markets. 
For Aizenman (2008) and Aizenman and Lee (2007), the accumulation of foreign 
exchange reserves is like an insurance that allows emerging markets to act as 
“lender of last resort” in foreign currencies, allowing them to reduce the output 
costs of sudden stops. The crisis of 2008 vindicated the precautionary demand for 
reserves in NIEs. The works of Aizenman et al. (2012) and (Bussière et al., 2015), 
for instance, present evidence that the countries that had previously accumulated 
significant amount of international reserves fared better during the 2008 crisis than 
the countries that did not implement this policy, a perception that was shared by 
many NIEs policymakers (IEO, 2012). 

 
2 See Prates (2015, Chapter 1) for an extensive discussion of this literature. 
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Nonetheless, the accumulation of reserves resulted in the expansion of the 
balance sheets of central banks in these economies (Erhart et al., 2013; Filardo and 
Yetman, 2012). Before analyzing the consequences of this development, we must 
first understand how central banks implement their policies. This is the objective 
of the next section. 

3. Keeping the interest rate on target  

Nowadays it is widely accepted that central banks' main operational target 
is the short-term interest rate and not monetary aggregates (Bindseil, 2004), an old 
claim made by horizontalist post-Keynesian authors (Lavoie, 2014). In a nutshell, 
modern central banks execute their monetary policy by intervening in the 
interbank market of reserves to keep the overnight interbank rate around the 
desired target. Since the demand for and supply of bank reserves is highly interest-
rate inelastic, even small shortages of reserves would push the interest rate high up, 
while small surpluses would push it towards zero. As a consequence, central banks 
have to behave in a defensive manner, supplying or absorbing the necessary 
amount of reserves to keep the interest rate around its target. In general, this 
defensive behavior means the announcement of a corridor of liquidity facilities that 
determines the interest rates at which it will absorb or supply bank reserves around 
the desired target (Bindseil, 2004; Lavoie, 2014). 

The width of the corridor determines the amount of fluctuation around the 
target interest-rate that the central bank is willing to accept. However, it might be 
the case that the monetary system operates within a structural, i.e., a persistent 
shortage of reserves in the interbank market3. In this case, we say the economy is 
running on an “overdraft” system, as banks are being systematically forced to 
borrow at the lending facility. This happens in particular when central banks do 
not purchase or hold government bonds. On the other hand, when the monetary 
authorities, on a regular basis, do hold securities issued by the government, we say 
that the economy is running on an “asset-based” system since the central bank is 
either absorbing or providing liquidity in the interbank market by selling or 
purchasing government securities (or doing so through repos and reverse repos). 
Banks do not need to take advances from the central bank when they need 
additional bank reserves. In such asset-based systems, the easiest way to achieve 
the operational target is to provide an excess amount of reserves (as happens with 

 
3 Banks may need central bank money and reserves to fulfill their minimum reserve requirements, to 
provide cash to its customers and to settle payments in the interbank market (Nagel, 2012). 
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quantitative easing policies) and to set the return on reserves equal to the target 
interest rate (Lavoie 2014). 

 According to Macedo e Silva (2016), the main variations in the banks» 
demand for reserves are explained by changes in the autonomous factors, i.e., 
assets or liabilities in the central bank balance sheet4 that fluctuate independently 
of liquidity management operations. Among these autonomous factors, one is 
highly relevant for this paper: the management of foreign exchange reserves. 
Whenever a central bank purchases international reserves in the foreign exchange 
market, it is also injecting bank reserves in the system, which would, ceteris 
paribus, drive interest rates down in the interbank market. If this central bank 
wants to sustain its monetary policy target, the acquisition of foreign exchange 
reserves must be compensated by some other change in the central bank balance 
sheet. If the economy is in an overdraft system, the banks will themselves decide 
to use their reserves at the central bank to reduce the advances that they had taken 
in the past from the central bank and the compensation will require no central bank 
intervention. The central bank may also decide to move government deposits from 
commercial banks to the central bank, thus also removing the excess bank reserves 
from the market without offering any interest-rate earning liability to the markets. 
However, the steady growth of foreign assets in the balance sheet of the central 
bank will exhaust, at some point, these two compensation mechanisms, and from 
then on central banks must actively intervene to maintain their operational interest-
rate target. The latter type of compensation is commonly known as “sterilization” 
and can be implemented in many ways. It is important to emphasize that, from 
this point onwards, we will assume an economy running in an asset-based system, 
as they are the norm in countries that accumulated significant international 
reserves. In this situation, “sterilization is not a matter of choice; it is a necessity as 
long as the central bank wants to keep the interest rate at its target level” (Lavoie 
2014, p. 468). The most common ways that a central bank can compensate the 
accumulation of international reserves is by selling government securities from its 
own portfolio – known as open market operations –; by selling these securities 
within a repurchase agreement – known shortly as reverse repos –; by offering 
remunerated deposits» facilities at the central bank and also by the issue of central 

 
4 Commercial banks can individually become more or less liquid but they cannot, as a whole, change 
the liquidity of the interbank market, since the increase of one bank's assets is matched by another 
bank's increased liabilities. Therefore, only transactions with an “outside” agent – the central bank in 
this case – can affect the liquidity of this market (Lavoie, 2014). This fact was already outlined by 
Keynes (1930 [1971]). 
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bank bonds. The case of compensation through open-market operations is 
summarized in Table 1. 

Table 1. Compensation of the acquisition of international reserves through open-
market operations 

 
 Source: Author»s elaboration. 

Table 1 breaks down the different steps involved in the acquisition of 
international reserves by a central bank in an asset-based system. The first act is 
the acquisition of foreign assets by the central bank from a commercial bank by 
issuing bank reserves and depositing them on the accounts of this bank at the 
central bank. If the intervention was terminated at this stage, the commercial bank 
would be left with unwanted bank reserves and would try to sell them in the 
interbank market, driving interest rates in that market down. Since the central bank 
also wants to keep the interbank interest rate on its target, it intervenes in a second 
moment by selling some of its government securities to commercial banks through 
open-market operations, thereby removing the excess liquidity from the interbank 
market. The final result of the operation is that the central bank swapped some of 
its treasuries for foreign assets. 

This example highlights the first challenge posed by the acquisition of 
international reserves to monetary policy implementation: the availability of 
suitable instruments for monetary policy implementation. If the central bank is 
allowed to issue its own bonds or to offer remunerated deposit facilities, this will 
pose no problem as it will be able to continuously expand its liabilities. However, 
it might be the case – like in Brazil – that the central bank is legally forbidden to 
issue its own interest-earning liabilities5. In such a situation, the central bank must 
have an adequate stock of treasuries in its own portfolio to keep absorbing the 
reserves created during the acquisition of foreign assets – be it through open-
market operations or through reverse repos. If not properly institutionalized, the 

 
5 This prohibition was formalized in the Fiscal Responsibility Act (complementary law 101, widely 
known as “Lei de Responsabilidade Fiscal”) in 2000. 
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transfer of treasuries to the central bank will occur in an ad hoc manner, politically 
subordinating the central bank to the treasury and possibly undermining its ability 
to keep the interest-rate on target.  

4. Profits, losses and the capital needs of central banks 

According to Vaez-Zadeh (1991), central banks were historically profitable 
institutions as a consequence of the seigniorage gains they made by issuing the 
national currency and of the almost inexistent interest expenses they had on their 
liabilities. This configuration arises whenever central banks maintain a lean balance 
sheet in which banknotes and compulsory unremunerated reserves make the bulk 
of their liabilities (Nagel, 2012). One important consequence of the expansion of 
central banks» balance sheets after the accumulation of international reserves was 
that they increased substantially the possibility of losses in these institutions, 
which could eventually lead to negative equity. It, therefore, raises an important 
question: can central banks go bankrupt? 

To understand the issue of profitability in central banks and answer this 
question, we derive a “profits” equation from a stylized central bank» balance sheet6 
(Table 2) in order to identify the major sources of potential losses that might arise. 

Table 2: Stylized central bank balance sheet 

# = %!&'( + %"*+ + %#,- + %$.&( − 0%!&'1 + %%-2 + %&*, + %'3-4 − .3 + 5&6         (1) 

Where C is profits, D(E is foreign exchange reserves, FG is domestic government 

securities, &H is claims on domestic banks and IDE is other financial assets; D(J is 

foreign liabilities, HK is bank reserves, F& is government deposits and LH is central 

 
6 Many authors did derive similar “profit equations” from a central bank balance sheet (e.g. Bindseil 
et al., 2004; Buiter, 2007; Mendes, 2016; Sweidan, 2011; Vaez-Zadeh, 1991). Our work in this 
section is indebted to these authors. 

Assets Liabilities 

Foreign assets (claims on non-residents) Foreign liabilities 
Domestic government securities Currency in circulation 

Claims on domestic banks 
Other financial assets 

Bank reserves 
Government deposits 
 

 Central bank bonds 

 Equity capital (own funds) 
Source: Adapted from Lavoie (2014, p. 467)  
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bank bonds; .) is the relevant foreign interest rate; .# to .* are the respective interest 

rate related to each interest-rate-related item in equation (1); IL are the operational 

costs of the central bank and 5DM is the fair value variation of items in the balance 

sheet. In Table 2, this last item would affect mainly the foreign currency-
denominated items and the other financial assets. 

Equation (1) can be divided into three parts. The first comprehends the 
interest rates-related incomes and expenses and will be profitable whenever 

.)D(K + .#FG + .$&H + .+IDE > .)D(J + .,HK + .-F& + .*LH. The second and 

third part corresponds to the operational costs of the central bank and the fair value 
variation (capital gains or losses) of the central bank on its assets and liabilities. It 
is clear that if unremunerated bank reserves and currency in circulation are the main 
components of the liabilities of a central bank it will most likely be a profitable 
institution. Nonetheless, foreign assets and liabilities and other financial assets not 
only increase the chance of losses on the interest rate bill but also increase the 
variability of the fair value component of the central bank»s results.  

Until the 2010s the literature emphasized the importance of quasi-fiscal 
activities7 – that included capital losses derived from foreign exchange variations 
but also the acquisition of non-performing assets to rescue insolvent financial 
institutions, for instance – as the main source of central bank losses. The main 
conclusion of this early literature was that central bank losses would not only 
impair the reputation of central bankers but could also force an expansion the 
monetary base with deleterious effects to anti-inflationary policies (Robinson and 
Stella, 1993; Stella, 2005; Teijeiro, 1989; Vaez-Zadeh, 1991). It is important to note 
that most of the cases analyzed by this early literature focused on the central bank 
losses in the inflationary context of the late 1980s and early 1990s8, particularly in 
Latin America, in which the central banks incorporated to their balance sheets 
many non-performing assets from the private sector and significant foreign 
liabilities in the aftermath of the external debt crisis of the 1980s. One important 
consequence of this older balance sheet structure is that the exchange rate risk was 
concentrated on the liability side of the central bank» balance sheet, and a 

 
7 According to Vaez-Zadeh (1991, p. 74), quasi-fiscal activities refer to the activities of the central bank 
that are not directly related with preserving price stability. They include: “domestic debt management, 
foreign reserves and exchange rate management, prudential supervision and deposit insurance, 
financial sector development, economic development, and income distribution.” 
8 Not surprisingly, there was a surge in the literature about losses and accounting in central banks in 
the end of the 1980s and early 1990s (Fry, 1993; Robinson and Stella, 1993; Stella, 1997; Teijeiro, 
1989; Vaez-Zadeh, 1991). 
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depreciation of the domestic currency would not only increase the necessary 
amount of domestic currency to fulfill interest rate obligations in foreign currency 
but would also increase the value in domestic currency of foreign currency-
denominated liabilities. As we are going to see, this situation changed considerably 
with the accumulation of international reserves in NIEs. 

In any case, it was this early literature that triggered the debate about the 
importance of capital in central banks, with a new surge in the 2010s after the 
expansion of the balance sheets of central banks in developed countries as a 
consequence of quantitative easing policies9. One of the first conclusions of this 
literature is that, from a technical perspective, negative capital in central banks does 
not impair their ability to achieve their monetary policy operational targets. As 
Bindseil et al. (2004, p. 23) argue, as long as the central bank does not have any 
liability in foreign currency and retains the privilege of legal tender,  

Central bank capital [º] does not seem to matter for monetary policy implementation, 
in essence, because negative levels of capital do not represent any threat to the central 
bank being able to pay for whatever costs it has. Although losses may easily accumulate 
over a long period of time and lead to a huge negative capital, no reason emerges why 
this could affect the central bank»s ability to control interest rates (Bindseil et al., 2004, 
p. 23). 

The fact that central banks retain the legal right to issue the domestic 
currency rules out the possibility of the central bank becoming illiquid or insolvent 
in the domestic currency. Bunea et al (2016, p.14), in an ECB working paper, 
synthesizes the point: “[c]entral banks are protected from insolvency due to their 
ability to create money and can, therefore, operate with negative equity.” 
Therefore, if central banks are not indebted in foreign currencies, they cannot 
become insolvent10. 

However, permanent losses could impair the reputation of central bankers, 
which could, in turn, affect their capacity or their independence to implement their 
desired monetary policy. Vaez-Zadeh (1991), for instance, noted that the authority 
of the central bank to regulate the financial system could be eroded if the markets 
perceived their finances to be unsound. This line of argument would be later 
developed by many authors, particularly by Stella (e.g. 1997, 2005), a researcher 
from the IMF who emphasizes that only a financially strong central bank could 
credibly commit to anti-inflationary policies if they were to generate losses for the 

 
9 See, for instance, Buiter (2008); Chiacchio et al. (2018) and De Grauwe and Ji, (2013). 
10 This point was noted by many authors from different theoretical backgrounds (Archer and Moser-
Boehm, 2013; Bell, 2001; Chiacchio et al., 2018; Lavoie, 2014; Robinson and Stella, 1993; Schwarz et 
al., 2015; Sweidan, 2011; Vaez-Zadeh, 1991, among others). 
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central bank. Therefore, if central banks are not financially strong their policies are 
going to be tested by market agents empowered with rational expectations, and 
persistent losses would lead to expectations of higher future inflation. There would 
also be a concern that losses at the central bank would require the recapitalization 
of the bank by the local treasury. For Stella  (2005), even automatic schemes of 
recapitalization would politically subordinate the central bank to the government 
and could harm its independence11. Therefore, central bankers incurring in 
persistent losses would finally relax their anti-inflationary stance in order to reduce 
the losses at the central bank and preserve their independence. One should note 
the circularity of this argument: it is the fear that losses will impair the autonomy 
of the central bank to pursuit anti-inflationary policies that triggers the relaxation 
of the anti-inflationary stance, and not the losses per se. Another perspective on 
this issue was raised by Archer and Moser-Boehm (2013) and Caruana (2013), from 
the BIS. According to these authors, negative capital is a problem for central banks 
not because they threaten their operational capacity but because important 
stakeholders – notably the government and market participants – can fail to 
recognize the difference between a central bank and a commercial bank and react 
to losses in such ways that would damage the transmission mechanism of central 
bank policies or undermine the political independence of the central bank. As 
Caruana (2013, p. 1), a former General Manager of the BIS argues, “the problem is 
that not everyone appreciates that a central bank»s accounting equity can be 
negative without any reason for alarm bells to ring. Markets may instead react 
badly in the false belief that losses imply a loss of policy effectiveness.” 

Therefore, the literature seems to agree that financial strength in central 
banks is important to successfully achieve their policies, even if the reasons for it 
is a misperception of the main stakeholders about the nature of a central bank. 
There is an important but unexpected development that followed the accumulation 
of international reserves in NIEs in the 2000s and 2010s that is connected to this 
issue: it looks like that the link between central banks» results and price stability in 
many of these countries was reversed and central banks that were being successful 
in reducing inflation were also experiencing losses in their accounts12. To 
understand this development, it is important to keep in mind that inflation rates 
have dropped worldwide since the end of the 1990s and that the accumulation of 

 
11 This last point is not consensual, however. For Bindseil et al. (2004, p. 30), a clear recapitalization 
rule is a “full substitute for capital in so far as it is unconditionally automatic.” 
12 Archer and Moser-Boehm (2013) cites Mexico, Israel, Chile and Czechia as examples of this 
development. 
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international reserves means that central banks reduced their foreign liabilities to 
insignificant levels and raised substantially their foreign assets. Furthermore, non-
performing assets in the balance sheets of NIEs» central banks were also reduced to 
unimportant levels in many cases. On the other hand, the importance of interest-
rate earning liabilities increased as a consequence of the compensation of this 
accumulation. To see the effect of these changes, we can rewrite equation (1) with 
some simplifying assumptions: i) the economy is running in an asset-based system 

in which the central bank holds no claim on domestic banks (&H = 0) nor any other 

financial asset (IDE = 	0); ii) that the central bank holds no liabilities denominated 

in foreign currencies (D(J = 0); and iii) that the operational costs of the central 

bank are equal to zero, for simplicity. We also aggregate the remunerated bank 
reserves at the central bank and the central bank bills as “interest-earning liabilities” 

(OPJ) at the central bank, in order to have only one liability that is not related to 

other entities of the public sector. These liabilities are remunerated by the weighted 

average interest-rate between ., and .*, that we will refer to as ... Therefore, the 

profits of this stylized central bank are equal to: 

C = .)D(E + .#FG − (..OPJ + .-F&) + RDM	      (2) 

However, since interest-rate income on government securities and the 
interest-rate expenses on government deposits are closed inside the overall public 
sector, we could derive from equation (2) a profits equation of the central bank 
with the non-public sector, that is equal to: 

C3CG = .)D(E − ..OPJ + RDM∗	     (3) 

Where C3CG stands for profits with the non-public sector and the star 

means that the fair value variation relates only to D(E and OPJ items. In the 

Brazilian case, for example, the .. is closely related to the operational interest-rate 

target of the BCB and the OPJ liabilities are mostly price invariant. In such cases the 

5DM∗ item can be assumed to concern only the foreign assets held by the central 

bank.  

The central bank» profits with the non-public sector can then be divided 

between its interest-rate-related component (.)D(E − .0OPJ) and the fair value 

variation on its foreign assets – which is largely determined by the variation of the 
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exchange rate13. Since the relevant foreign interest rate is generally lower than the 
domestic operational interest rate, the interest rate component – which mainly 
represents the carrying costs of the international reserves14 – is usually negative15. 
However, in countries with significant foreign exchange reserves and floating 
exchange rate regimes, the overall result of the central banks tends to be dominated 
by the fair value component given the relative size of the foreign assets in the 
balance sheet. The results of NIEs» central banks thus became more volatile and 
connected to the variability of their currencies. It is important to emphasize that, 
contrary to what was common at the end of the 1980s and 1990s, a depreciation 
of the domestic currency nowadays generally implies higher profits of the central 
bank as it increases the value of its foreign assets while an appreciation of the 
domestic currency implies unrealized losses for the central bank.  

Since the exchange rate is also associated with the variation of domestic 
prices through the price of imports, this new situation led many researchers to 
claim that NIE»s central banks that successfully achieved price stability would 
attract foreign capital and, as a consequence, would experience an appreciation of 
their currencies that would lead to “good” or “benign” losses while central banks 
that failed to achieve price stability would also see their currencies depreciate in 
nominal terms, generating “bad” retranslation profits as a consequence (Archer and 
Moser-Boehm, 2013; Bholat and Darbyshire, 2016; Frait and Holub, 2010). Or it 
could be the case that some governments took advantage of the recent financial 
integration to the world economy to open their financial accounts and set relatively 
high-interest rates in order to attract financial flows, expecting that it would lead 
to the appreciation of their currencies and help them to achieve their anti-
inflationary policies. Regardless of the direction of the causation, a negative 
association between central banks» results and the success of inflation targeting 
emerged in many NIEs in the 2000s and 2010s. Figure 1 shows this relationship in 

 
13 We define the exchange rate in its direct quotation, i.e., the price of a unit of foreign currency in 
units of domestic currency.  
14 For the sake of precision, it is important to note that the IEL stocks also includes liabilities that were 
not created to compensate the accumulation of reserves. Government expenditures not funded by tax 
income nor debt issuing would also entail, ceteris paribus, the expansion of IEL at the central bank. 
Similarly, the remuneration of the IEL itself will also need to be compensated, leading to further 
increases of IELs at the balance-sheet of the central bank that are not technically carrying costs. 
15 The interest rate component depends not only on the interest rate differential but also on the 
difference between the FXA and IEL stocks. If a central bank compensates the acquisition of 
international reserves by increasing the non-remunerated reserve requirements at the central bank, for 
example, the relative size of FXA in relation to IEL might overweigh the effect of the interest rate 
differential and the interest rate component might turn positive.  
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the Brazilian economy between 2004, the start of the rise in international reserves, 
until the crash of the economy in 201516.  

Figure 1. Bad profits and good losses? BCB results (2004 – 2018) 

 
Source: Author»s elaboration from BCB. Note: “IT” means inflation target and the “BCB results” are 
the annual sum of the operational results and the foreign exchange results of the BCB. 

Therefore, it is difficult to foresee a situation in which the outcome of this 
type of central bank losses would be inflationary. As was argued above, most of 
the central banks» losses in NIEs are connected to carrying costs of international 
reserves and negative fair value variation of foreign assets. These sources of losses 
are not likely to be related to inflationary pressures since the former is a 
consequence of high base interest rates and the latter a consequence of an 
appreciation or valorization of the local currency. Furthermore, if central bank 
losses are not realized, they cannot directly threaten price stability, since there is 
no change whatsoever in the overall liquidity of the economy17. Nonetheless, it is 
almost consensual among central bankers that they should be concerned with the 
financial strength of their institutions. Accounting practices are not neutral in this 
regard as they affect the volume of profits and losses that are reported by the central 
banks. Before moving to the details of the Brazilian experience, we are going to 

 
16 This relationship appears to be broken since 2016. However, it is important to note that the last half 
of the 2010s was marked by a profound recession in the Brazilian economy and high levels of 
unemployment that are keeping prices under control more or less independently of the exchange rate. 
17 This point was early recognized by Vaez-Zadeh (1991, p. 77), who, although working within a 
monetary targeting framework, emphasized that, from a macroeconomic perspective, losses are a 
problem only if they cause an injection of liquidity in the economy. 
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review the main differences between the most common accounting frameworks in 
their treatment of international reserves and foreign exchange operations. 

5. The main accounting frameworks 

The objective of this section is to compare the different treatment given by 
the main accounting frameworks in central banks to international reserves and the 
profits and losses derived from their management. The most common accounting 
frameworks are the International Financial Reporting Standards (IFRS), often 
adapted to local specificities, and the European System of Central Banks (ESCB) 
accounting system, that is adopted mainly in Europe (Archer and Moser-Boehm, 
2013; Bunea et al., 2016; KPMG, 2012).  

In general, the balance sheets of central banks are denominated in their local 
currency. The main problem that concerns us is how to account for the assets and 
liabilities denominated in foreign currencies. One way would be to record these 
values at their historical cost, i.e., the price in the local currency of these assets or 
liabilities when they were added to the balance sheet of the central bank. Another 
option is the implementation of the fair value method that uses market prices in 
every period to recognize those assets and liabilities. Nowadays, fair value 
accounting is widespread among central banks (Archer and Moser-Boehm, 2013; 
Bunea et al., 2016). However, as we saw in the previous section, the adoption of 
fair value methods in central banks increase the volatility of their profits and losses 
due to the exchange rate retranslations of their assets18. The main difference 
between the IFRS-based and ESCB-based accounting frameworks is that the former 
recognizes these variations directly in the income statement while the latter 
transfers them to a buffer account that is depleted in the case of future unrealized 
losses19. 

How these different accounting frameworks will affect the capacity of 
central banks to undertake their policies will depend on the nature of the 
relationship between the central bank and the treasury – particularly on how profits 
and losses of the central bank are distributed to the government. According to 
Bunea et al. (2016), the distributional arrangements between central banks and 
treasuries are generally asymmetrical, in the sense that profits are paid out to the 
government while losses are held at the central bank, sometimes implying negative 

 
18 International reserves are mainly hoarded in safe short-term foreign government securities. As a 
consequence, their value in foreign currency is not subject to significant price risk. 
19 These are also referred as the “income approach” and the “equity/liability approach”, respectively 
(KPMG, 2012). 
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equity for these institutions. From the 57 central banks analyzed in their work, only 
20 have mechanisms that ensure a direct recapitalization of the central bank by the 
treasury. Even in these cases the recapitalization usually occurs only after all 
buffers, including the capital of the central bank, have been depleted. 

Therefore, one important consequence of the recognition of unrealized 
results in the income statement is that it increases the distribution of profits to the 
government, on the one hand, and the necessity to recapitalize the central bank if 
it is not allowed to run with negative equity, on the other. Historically, central 
bankers argued that the adoption of fair value methods would not only increase 
the transparency of their accounts but also would foster their credibility by 
adopting standards that are common to the private sector (Archer and Moser-
Boehm, 2013). However, as many authors pointed out, the distribution of 
unrealized gains can lead to monetized financing of fiscal expenditures (e.g. 
Cervantes (2007)). Therefore, Sullivan (2000), a researcher from the IMF, 
recommends as a good practice that unrealized losses should be recognized in the 
income statement but ring-fenced from distribution to the treasury. 

Figure 2. Evolution of consumer price indices, several countries, 2005-2018 

 
Source: Author»s elaboration from IMF and BIS. 

In other central banks, especially those that adopt the ESCB accounting 
framework, the income statement only recognizes profits and losses that are 
realized. Unrealized results, in this framework, are transferred to a revaluation 
account. The ESCB framework also imposes its own asymmetrical treatment of 
profits and losses, based on the prudence principle that guides the legal and 
financial reporting of the central banks in this system. According to guidelines of 
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the European Union (2016, p. 347/38), the prudence principle implies that 
“unrealized gains shall not be recognized as income in the profit and loss account, 
but shall be recorded directly in a revaluation account and that unrealized losses 
shall be taken at year end to the profit and loss account if they exceed previous 
revaluation gains registered in the corresponding revaluation account.” Therefore, 
unrealized losses that cannot be covered by the existing revaluation buffers must 
be covered by the respective treasuries. On the other hand, all realized results are 
recognized immediately in the income statement. In this case, the bulk of the 
variability of the central bank results would be transferred to revaluation accounts, 
and the final accounting results become less volatile as a consequence (Schwarz et 
al., 2015). However, nations and their central banks in the Eurozone (more so in 
the periphery of the Eurozone like in Greece) lack full political sovereignty over 
their money20 and face constraints that are similar to those faced by central banks 
indebted in foreign currencies (Lo Vuolo and Pereira, 2018). More prudence is 
desirable in this situation. 

The adoption of a plain ESCB accounting framework may also have 
unintended consequences in NIEs and other developing economies. As we can see 
in Figure 2, NIEs» currencies usually present higher inflation rates than the 
currencies in which foreign assets are denominated21. Therefore, even if real 
exchange rates trajectories are unpredictable, it is likely that, in the long run, 
nominal exchange rates will depreciate more than appreciate in NIEs, leading to 
inflated financial buffers in their central banks if they adopt the ESCB framework. 
A simple estimation of the capital gains on international reserves in a group of NIEs 
corroborates this intuition22. According to Godley and Lavoie (2007, p. 135), capital 
gains can be calculated as the price variation of an asset multiplied by its stocks in 

 
20 Wray (2015, p. 43) goes as far as to argue that the “Euro is effectively a «foreign» currency from the 
perspective of the individual nation.” 
21 International reserves are meant to be safe, and, thus, it is not reasonable to save them in inflation-
prone currencies. The sample starts in 2005 and finishes in 2018. The NIEs group includes: Argentina, 
Bangladesh, Bulgaria, Brazil, Chile, China, Colombia, Czechia, Egypt, Hungary, Indonesia, Israel, 
India, Iran, Korea, Kuwait, Mexico, Malaysia, Nigeria, Oman, Peru, Philippines, Pakistan, Poland, 
Qatar, Romania, Russia, Saudi Arabia, South Africa, Taiwan, Thailand, Turkey, Ukraine, United Arab 
Emirates, Venezuela, Vietnam. The countries with the 4 highest consumer price indices in 2015 
(Argentina, Egypt, Ukraine and Nigeria) were excluded, as well as the Iran, Taiwan and Venezuela due 
to lack of data. The reserves» currencies group are the United States, United Kingdom, Japan and the 
Eurozone. The consumer price index for the Eurozone was calculated as the average consumer price 
index of all member countries at the respective year. 
22 We use the same group of NIEs as before. Venezuela was excluded due to missing data and Qatar, 
Oman and Saudi Arabia were excluded given the absence of any nominal exchange-rate variation in 
the period. 
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the previous period. We use this definition to make a rough estimation of the yearly 
capital gains stemming from the international reserves in a group of NIEs, which is 
presented in Figure 3. It is important to note that we assumed that all reserves were 
held in US dollars to simplify the estimation. The initial stocks were the ones 
verified in 2002, in order to capture the commodity boom of the 2000s23. 

As it is clear from Figure 3, almost all of the NIEs in the sample experienced 
positive capital gains in the period. It is also interesting to note that 3 of the 4 
countries that experienced negative accumulated capital gains – Israel, Czechia, and 
Thailand – are among the 4 countries with the lowest consumer price indices in 
201824. This evidence suggests that the implicit hypothesis of symmetrical nominal 
foreign exchange rate shocks behind the ESCB rule of setting aside all unrealized 
gains – a reasonable hypothesis for the euro – should be relaxed in NIEs in order to 

avoid the creation of inflated financial buffers. 

Figure 3. Estimated capital gains, several countries, 2002-2018 

 
Source: Author»s elaboration from IMF. 

Before finishing this section, it is important to summarize the main aspects 
of the discussion so far. First, it should be clear that unrealized central bank»s profits 

 
23 The capital gains were measured annually, and the total accumulated at the end of 2018 was 
converted back to US dollars by the exchange rate of the end of 2018. This value was then compared 
to the total stocks of international reserves at the end of 2018. 
24 And China does not fall far behind, being the country with the seventh lower value of the consumer 
price index in 2018. 
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will only have an objective impact on the economy if they are spent in the 
economy. In this case, the central bank will have to compensate and remove the 
extra liquidity from the system in order to keep the short-term interest rate on 
target. A similar type of compensation will be necessary if the central bank is 
incurring realized losses (e.g. the carrying costs of international reserves). If the 
central bank is allowed to issue its own interest-earning liabilities or to remunerate 
deposits held by commercial banks in its own accounts, this compensation would 
not require the participation of the treasury and the central bank would not be 
constrained even by negative equity – although reputational issues might arise in 
this case.  

However, if the central bank is not allowed to issue interest-earning 
liabilities, it must rely on an adequate supply of bonds by the government to keep 
the interest rate on target. In this case, problems may arise. Even though we think 
that the central bank and the government should be aligned to implement the best 
mix of economic policies, in many cases the central bank is formally independent 
of the treasury and free to execute the monetary policy at its will. If an independent 
central bank needs treasury bonds to achieve its operational target, the 
compensation of the accumulation of foreign exchange reserves and other realized 
expenses might exhaust its portfolio of free treasury bonds. If, in this case, the 
authorities at the treasury think that the target interest rate is higher than it should 
be, they could delay the recapitalization of the central bank and force a reduction 
of the target interest-rate. Although this possibility is emphasized by Stella (2005), 
we think that such an open conflict of interest would severely harm not only the 
reputation of the central bank but also of the treasury and would be avoided in 
most cases. In any case, transparent and unconditional rules governing the 
recapitalization of the central bank would minimize these risks (Bindseil et al., 
2004).  

Beyond this objective constraint, it is true that political conflicts between 
the government and the central bank over what is the adequate monetary and 
exchange rate policies mix can arise, especially if the central bank is having 
persistent losses – which increases the overall public sector debt – that must be 
covered by the treasury. In general, the losses of central banks are covered by the 
issue of government securities that are automatically and costlessly transferred to 
the central bank, thus raising its equity, without passing through the market (Bunea 
et al., 2016). This scheme minimizes the burden on the treasury since it is 
technically unconstrained to issue new bonds. However, a transfer scheme in 
which the treasury must cover the losses of the central bank by using its liquid 
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resources could technically constrain the treasury since it could require the 
utilization of tax receipts or the issuance of primary debt to cover for those losses. 
This would in turn place the monetary policy expenses at par with other 
governmental expenses and would arguably increase the political pressure of the 
treasury on the central bank to modify its policies in order to reduce its losses, 
impacting the autonomy of the central bank to properly implement its foreign 
exchange policies. 

6. The Brazilian experience 

Since the rise of international reserves held by the Brazilian Central Bank in 
the mid-2000s, the Brazilian authorities changed twice the accounting framework 
that regulates the accounting of the foreign exchange rate policies of the Brazilian 
Central Bank and its relationship with the Brazilian Treasury. The objective of this 
section is to understand what motivated these changes, and how different 
accounting frameworks would affect the autonomy of the BCB to undertake its 
policies. To achieve this objective, the section starts with a brief contextualization 
of the Brazilian economy in which these changes took place. We will then detail 
the main aspects of the accounting framework implemented in 2008 and 
summarize the debate around its failures, which ultimately led to the new 
legislation implemented in 2019. To illustrate some of the points we make and to 
understand the implications of the different accounting frameworks, we use the 
available data on the realized and unrealized results of the central bank to simulate 
how the developments would have been under the new accounting framework, as 
well as how it would have been under the ESCB framework, commonly referred 
as the best international standard by the literature. 

6.1 Context 

As we can see in Figure 4, the Brazilian economy experienced a fairly stable 
growth rate between 2004 and 2013. However, the deterioration of the domestic 
and international conditions in 2014 led to the dramatic fall of the GDP growth rate 
in 2015. In this same period, the BRL/USD exchange rate appreciated steadily until 
2011 when the trend changed towards the depreciation of the BRL. Although this 
depreciation was somehow moderated until 2014, the percentage variation of the 
average exchange rate from 2014 to 2015 alone was bigger than 40%. It remained 
at a fairly depreciated level since then. 
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Figure 4. Evolution of the BRL/USD exchange rate and of the Brazilian GDP 

 
Sources: IMF-IFS and WB. 

During this period, the Brazilian authorities hoarded a significant amount of 
foreign assets. As we can see in Figure 5, this expansion was particularly marked 
between 2006 and 2011. The BCB also intervened significantly in the future foreign 
exchange markets through the issue of foreign exchange swaps (FX swaps), 
particularly between 2013 and 2015, when the notional value of the exposition of 
the BCB in U.S. dollars in these contracts amounted to more than 100 billion. The 
official reason behind the utilization of the FX swaps is the necessity to provide 
hedge opportunities to market participants indebted in foreign currency, preserving 
the financial stability of the economy. These policies had a significant impact on 
the balance sheet of the BCB, as can be seen in Table 3. The value of foreign assets 
jumped from 6.5% of the Brazilian GDP in 2005 to 23.5% in 2018, peaking at 
almost 25% in 2015. The acquisition of these foreign assets was mainly 
compensated by the issuance of reverse repos that increased steadily in the period 
under investigation and were, at the end of 2018, equivalent to more than 17% of 
the Brazilian GDP (Macedo e Silva, 2016). 
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Table 3. BCB balance sheet, selected items (% of the GDP) 

 
Source: Author»s elaboration from BCB. 
 

Figure 5. Stocks of international reserves and net FX position (international reserves 
- notional value of open FX swaps contracts) held by the BCB, 2004-2018. 

 
Source: Author»s elaboration from BCB. 

6.2 The evolution of the Brazilian accounting framework 

It was only in 2007 that the BCB finished implementing the IFRS 
framework. However, the authorities at the BCB and at the BT soon realized that 
the recognition of the fair value variation of the foreign assets held by the BCB in 
its income made its results “excessively volatile” (Brasil, 2008, paragraph 9). In the 
same document, the authorities also expressed the concern that the monetary 
operations aimed to compensate for the accumulation of foreign assets would 
deplete the BT bonds on the portfolio of the BCB. Therefore, they proposed an 
amendment to the existing legislation that would insulate the BCB»s results from 
its foreign exchange operations and would also provide the necessary volume of 
bonds to keep the central bank operational. This legislation was approved later in 
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2008 as the law 11,803 and had important consequences that shaped the 
relationship between the BCB and the BT between 2008 and 2019. 

To fix the excessive variability of the BCB results and avoid the potential 
damage to its reputation, the law 11,803 defined that, from 2008 onwards, the 
semiannual results of the BCB would be divided between the results related to all 
the foreign exchange operations and the rest of the operational results of the central 
bank. The foreign exchange results should also be explicitly divided between 
everything that was related with the management of the international reserves – 
including the fair value variation of these assets and the carrying costs involved in 
holding these assets – on the one hand, and the expenses and earnings associated 
with the operations of the central bank with foreign exchange derivatives – mainly 
with foreign exchange swaps –, on the other hand. The two parts of the foreign 
exchange operations would then be discounted from each other and entirely 
transferred to the BT through the equalization operation. In the case of profits, the 
BT account at the BCB would be credited; in the case of losses, the BT would have 
to cover the losses. The remaining results of the central bank after the equalization 
operation would then be the result of the BCB as reported in its financial statements 
and would also be transferred to BT. The law also determined that up to 25% of 
the operational result could be used to feed financial buffers for rainy days at the 
central bank25. One can see in Figure 6 that the introduction of the equalization 
operation effectively insulated the BCB results from the volatile foreign exchange 
results in the period. 

 
25 Mendes (2016) criticizes this rule for being inconsistent with the variability of the foreign exchange 
operations. This critique ignored that the equalization operation was created exactly to shield the 
result of the BCB from its foreign exchange operations and that it would not make sense to constitute 
any additional buffer for it.  
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Figure 6. Equalization and operational results of the BCB, 2008-2019 

 
Source: BCB. 

To provide an adequate portfolio of treasury bonds at the BCB, the law 
11,803 allowed the BT to issue securities that could be used in monetary policy 
operations and transfer them directly to the BCB. The BT was also allowed to cover 
the losses of the BCB – be it on the equalization or on the operational account – 
with the issuance of bonds under the same conditions. This is the second important 
aspect of the law 11,803. The law 11,803 also established – although in an 
imperfect manner – that whenever the stocks of free government securities (i.e., 
securities not dedicated to any reverse repo) in the BCB portfolio were below a 
certain threshold, the BT would issue bonds and transfer them to the BCB. This 
regulation was further clarified in 2009 when a floor-threshold of 20 billion BRL in 
BT bonds was defined as the level that would trigger an automatic recapitalization 
of the BCB (Tesouro Nacional, 2013). On the other hand, any profits made at the 
central bank would be transferred to the BT in the form of money, that would be 
deposited in the account of the government at the central bank. Although an 
obvious choice – doing otherwise would deprive the central bank of government 
bonds that it would later need to execute its monetary policies –, this asymmetry, 
tied to the full transfer of the equalization operation, was responsible for the 
increase of the government deposits in the balance sheet of the BCB, as can be seen 
in Table 3 above (De Conti, 2016; Mendes, 2016). Even if often criticized for 
enabling the BCB to unintentionally finance the BT (Carvalho Jr., 2016; Garcia and 
Afonso, 2016; Guardia, 2016; Mendes, 2016), we think that allowing the BT to issue 
government securities and to transfer them to the BCB without passing through 
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markets was crucial to guarantee the autonomy of the BCB to undertake its 
policies. 

Nonetheless, the developments that followed the implementation of the 
law 11,803 raised important criticism among Brazilian economists (see, for 
instance, the book edited by Bacha (2016) that gathers many papers devoted to the 
issue) and led to the reform of the legislation in 2019. As we hinted before, the 
main criticism was that the transfer of unrealized results to the BT through the 
equalization operation provided an undesired source of financing to the 
government, softening its budget constraint. Although these resources were ring-
fenced – they could only be used to pay for expenses related to the management 
of the public debt –, Mendes (2016) shows that these restrictions were by-passed 
in two ways: i) the government could shift sources of expenditures, using the 
unrealized profits of the BCB to pay for the interests on the government debt, 
liberating other resources to fund primary expenditures; and ii) even if the 
government deposits were not used, they were being remunerated by the 
operational interest rate at the central bank, and this remuneration was not as 
strictly ring-fenced as the deposits that originated them. One should note, 
however, that the practical consequence of this bypassing was the expansion of 
reverse repos in the liability side of the central bank, shortening the maturity of the 
overall public sector debt (Carbone and Gazzano, 2016). 

The second criticism raised was that the equalization operation reduced the 
transparency of the BCB accounts (Mendes, 2016; Viana, 2018). Although claimed 
otherwise in the notes attached to the financial statements of the BCB26, there is 
little controversy about this criticism. It is clear from Figure 6 that the equalization 
operation was hiding the volatility of the BCB results and what would they have 
been if there was no separation between the foreign exchange operations and the 
rest of its operations. The actual numbers can also be seen in column h of Table 4. 

Another critique against the law 11,803» framework questioned the 
consolidation of the realized and unrealized results inside the equalization account 
(Gallo, 2016; Garcia and Afonso, 2016; Mendes, 2016; Viana, 2018). These authors 
emphasize the importance of the prudence principle outlined in the ESCB 
framework that recommends that all unrealized losses should be held in a 
revaluation account while the realized results should be immediately recognized in 
the profits and losses statement. However, with the exception of Viana (2018) and 
Gallo (2016), the literature abstained to suggest something different. In Mendes' 

 
26 See, for instance, (BCB, 2015, fl. 19) 
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(2016) policy proposal, for example, the crucial aspect was to prevent the transfer 
of unrealized results to the treasury, and the division between realized and 
unrealized results was conveniently ignored. This might point to some form of 
pragmatism from the central bankers, that always noted that the consolidation of 
the different foreign exchange operations provided an important accounting hedge 
for the BCB to undertake its FX swaps operations in times of stress (BCB, 2015; 

Farhi et al., 2018). 

Table 4. Detailed results of the BCB (% of the GDP), 2008-2019 

 

An understanding of the FX swap instrument is enough to drive home this 
point. In these contracts what is exchanged is the variation of the BRL/USD 
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exchange for the interest rate differential between the domestic and the relevant 
foreign interest rate in a given period. Therefore, interventions with traditional FX 
swaps – the ones in which the central bank assumes the short position in exchange 
rate variation – are covered by the financial returns on the international reserves. It 
is easier to see this coverage in Table 5 where the financial results that derive from 
the international reserves next to the returns arising from a traditional FX swap are 

visualized together. One can see that the central bank has a capital gain (+RP) on 

its international reserves when the BRL depreciates but have an equivalent loss 

with an FX swap contract (−RP). At the same time, the central bank must pay the 

effective domestic interest rate in some of its liabilities that were created to sterilize 

the accumulation of reserves (−.), but it is active on the local interest rate on the 

FX swap contract (+.). Finally, it receives the international interest rate in its foreign 

assets (.∗) but must pay the “cupom cambial” (S), a synthetic interest rate in USD 

that reflects the libor plus a country risk-premium, on its FX swaps contracts. 

Table 5. Profitability of international reserves and FX swaps (central bank»s balance 
sheet) 
International reserves  FX Swaps 

Gains Losses  Gains Losses 

+58( 

 

−%	 
(carrying costs) 

 +% −58 

 

+%∗    −9 

Source: Author»s elaboration. a/ Unrealized retranslation gains.  

Therefore, as long as the central bank has enough foreign assets to cover the 
FX swaps operations, they will be fully hedged in an accounting sense. In any case, 
Mendes (2016) and Viana (2018) are right to point out that the financial expenses 
of the FX swaps are realized in the economy whereas the capital gains on the 
international reserves are not. The consequence is that the central bank will have 
to compensate for these expenses. However, one should also note that the financial 
results involved in the FX swaps interventions are completely settled in BRL. As we 
saw in section 3, in such circumstances one cannot apply the same constraints to a 
central bank as he or she would to a commercial bank. In particular, the concerns 
raised by Bignon et al. (2009) and Biondi (2011) about the utilization of unrealized 
profits in private entities should be relaxed since the central bank is not liquidity-
constrained in its own currency. 
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Finally, one aspect that is surprisingly ignored by the literature critical to the 
law 11,803 is the role of the carrying costs of reserves. The carrying costs are 
measured by the BCB as the product of the stock of international reserves in the 
domestic currency multiplied by the average interest rate that remunerates its 
liabilities (the cost rate). As we can see in Table 4 above, they were positive in 
every semester from the beginning to the end of the period regulated by the law 
11,803. Moreover, with the exception of the first semester of 2016, they always 
dominated the realized results and implied in a negative realized result in the 
foreign exchange operations of the BCB. Furthermore, the carrying costs tend to be 
procyclical, increasing together with the depreciation of the exchange rate. This 
procyclicality has two reasons: i) the cost rate (column k) tends to increase if the 
central bank adopts a contractionary policy stance, as was the case in 2015; and ii) 
the total stocks of international reserves, measured in BRL, also increase with the 
depreciation of the BRL, even if the foreign exchange reserves are stable in USD. 
These effects, together with the expressive losses with FX swaps in 2015 generated 
substantial realized losses from the end of 2014 to the end of 2015. 

This debate culminated with the law 13,820 that was approved in the first 
semester of 2019 and will reshape the accounting framework that governs the 
relationship between the BT and the BCB from the second semester of 2019 
onwards. The new legislation addressed the main criticism to the law 11,830, i.e., 
that it allowed the implicit financing of the treasury by unrealized gains at the 
central bank and determines that all positive results in the equalization operation 
will be transferred to a revaluation account created to hold these results. Therefore, 
there will be no more transfers of foreign exchange results to the BT27. In the case 
of foreign exchange-related losses, they will first consume the resources available 
at the revaluation account, then they will draw upon the capital of the central bank, 
and only when the capital of the central bank falls below a certain threshold (1.5 
% of assets of the BCB) the BT will cover up the losses. The rules governing the 
operational results of the BCB remained virtually the same. The new law also 
addressed the criticism that the previous framework was not sufficiently rigorous 
in determining the conditions in which the BT would recapitalize the BCB 
(Carvalho Jr., 2016; Mendes, 2016) and determined that the BT must automatically 
recapitalize the BCB whenever its equity falls below 0.25% the value of its total 
assets. Therefore, the law 13,820 introduced a modified version of the prudence 

 
27 The only anticipated exception to this rule is in a situation of “severe” liquidity constraints 
affecting the BT. In such cases the Brazilian monetary council (CMN in the Portuguese acronym) 
can authorize the BT to use the resources inside the revaluation account. 
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principle by creating a revaluation account while pragmatically preserved the 
consolidation of all foreign exchange operations. Furthermore, it preserved the 
asymmetric distribution scheme between the BT and the BCB, crucial for the 
constitution of an adequate portfolio of bonds in the central bank. To fully 
understand the consequences of the new regulation, it is important to have an idea 
of how they would have been if the new regulation had been adopted in 2008. It 
is to simulate the developments under these different accounting frameworks that 
we turn next. 

6.3 Simulation of different accounting frameworks 

The objective of this subsection is to simulate how different accounting 
frameworks would have affected the operation of the BCB28. The simulations use 
real data from the BCB, and most of the raw data is also presented in Table 5. 
Furthermore, we only analyze the foreign exchange operations of the BCB. To the 
best of our knowledge, we are the first to run these simulations for the Brazilian 
economy29, following the approach of Schwarz et al. (2015) to evaluate the 
accounting framework of the ECB.  

We start with the simulation of the revaluation accounts, which can be seen 
in Figure 7. For this comparison, it only makes sense to display the results for the 
ESCB» and the law 13,820» frameworks. As was argued above, in the ESCB 
framework all of the unrealized results of the BCB would have been transferred to 
the revaluation account while the realized results30 are immediately would have 
been recognized in the income account. We can see that this would result in an 
inflated revaluation account at the BCB, holding more than 800 billion BRL at the 
end of the simulation. On the other hand, the law 13,820» framework would have 
led to a significantly smaller revaluation account, although still positive, at the end 

 
28 All of the simulations were implemented using Python. The codes used to run the simulations and 
all of the data presented in this paper are available at 
https://github.com/joaomacalos/bkr_accounting_2020. 
29 One note on the methodology: the developments of period t are added to a revaluation account or 
will trigger a recapitalization on the period t+1. For example, an unrealized profit in the first semester 
of 2010 is added to the revaluation account in the second semester of 2010. That is why the simulation 
series end in the second semester of 2019. 
30 The interest rate income of the BCB on its foreign assets – a component of the realized results – 
was only made available from 2011 onwards. We decided to ignore these values, assuming that it was 
equal to zero in the simulations. Therefore, the revaluation account and the losses that would have 
been covered under the ESCB framework are slightly overestimated. For the years with available 
information, the average interest rate received on foreign assets in each quarter was, in annual terms, 
equal to 1.1% and the accumulated interest rate gains of the BCB on its foreign exchange reserves was 
approximately equal to 95 billion BRL. 
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of the simulation. The reason is that the realized costs would be constantly drawing 
resources from the revaluation account. One can think that there is an uncovered 
interest rate parity logic behind this rule since there is a sort of compensation 
between the positive interest rate differential and the unrealized profits deriving 
from the depreciation of the BRL that more or less compensate each other. 

The second item we analyze is the losses that would have to be covered by 
the BT. These can be seen in Figure 8. In the ESCB framework, these would be the 
realized losses, while in the law 13,820 case it would be the losses if there were no 
more buffers available. We also display the results that were observed under the 
framework of the law 11,803 – where all losses were covered – for comparison. 
The first striking feature that we can see is that the ESCB framework, despite the 
size of the revaluation buffer, would be the framework generating the most 
frequent losses. The framework of the law 13,820, on the other hand, would trigger 
a loss coverage only three times in the period – all before the rise of the revaluation 
account from 2012 until 2015. Finally, we see that the law 11,803 framework 
implied that the BT often had to cover the losses of the BCB, although it did not 
generally coincide with the periods in which the ESCB framework would demand 
a loss coverage. For instance, the appreciation of the BRL in the first semester of 
2016 led to a huge realized gain in the second semester of 2016 – as a consequence 
of the gains with FX swaps – and therefore no loss coverage under the ESCB 
framework. However, under the law 11,803 framework, this semester witnessed, 
in fact, the highest loss coverage of the period. 

Figure 7. Revaluation accounts 

 
Source: Author»s elaboration. 
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Yet, one should wonder, from seeing Figure 8, how would the BCB get the 
required treasury bonds to compensate for the substantial realized expenses under 
the law 13,820 framework if it did not generate any losses that would have been 
covered by the BT. The answer is simple: the BT would have to replenish the 
government securities» portfolio at the BCB. To have an idea on the magnitudes31, 
we created a hypothetical account that represented the available bonds for 
monetary policy at the BCB. Its initial value was set to 160 billion BRL, 
approximately the same amount of free bonds at the BCB portfolio at the end of 
200732. Since all the realized results should, everything else equal, be compensated 

by an offsetting monetary policy operation, the realized losses of period 5 were 

discounted from the available bonds account in period 5 + 1 while realized profits 

were added to it. Moreover, all of the losses covered by the BT were added to the 
available bonds account since those losses were covered by the issue of bonds. The 
result of this simulation is presented in Figure 933. The ESCB framework is not 
displayed since there would be no need to replenish the portfolio of the BCB under 
this framework given the frequency of realized losses under that framework. As 
we can see, if the law 13,820 was in place the BT would have to have recapitalized 
the BCB quite often, particularly after the significant losses registered in 2015. 

 
31 Since we are only considering the foreign exchange results, there is not enough information to make 
a precise calculation on the minimum threshold of capital as being equal to 0.25 % of the total assets 
– as defined by the law 13,820. 
32 One can find this information in the financial statements of the BCB. 
33 We also added the simulated values under the law 11,803 rule for comparison. As we can see, under 
this rule, and restricted to the foreign exchange operations and under the hypothesis outlined in the 
text, we would expect a further recapitalization of the BCB by the amount of 135 billion BRL by the 
first semester of 2016 to make the available bonds account equal to zero. In reality, the BT replenished 
the portfolio of the BCB only three times in the whole period, starting in the first semester of 2015 
and finishing on the first semester of 2016. The securities transferred to the BCB amounted to 140 
billion BRL, a value that is strikingly close to one estimated by our simulations. 
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Figure 8. Losses covered by the Brazilian Treasury 
 

 
Source: Author»s elaboration. 

 
Figure 9. Portfolio-led recapitalizations of the Brazilian Central Bank by the Brazilian 
Treasury 

 
Source: Author»s elaboration. 

Finally, to conclude this subsection, it is important to reflect upon a point 
made by Stella (2005, p. 355) that the treasury might be less inclined to recapitalize 
the central bank in periods of fiscal distress. Even if there is an unconditional 
recapitalization scheme in place, he argues that the treasury might still increase the 
political pressure on the central bank to curb its losses in a period of fiscal crisis. 
Since the losses of the central bank under the ESCB framework closely follows the 



 

132 

BRAZILIAN KEYNESIAN REVIEW, 6(1), p.100-140, 1st Semester/2020 

realized losses – that are procyclical and follow the depreciation of the currency –, 
such a framework would require a procyclical recapitalization of the central bank 
by the treasury – the highest realized losses were experienced in 2015, also the 
most severe year of the Brazilian crisis – together with an inflated revaluation 
buffer. One could expect that the government would question the rationale of the 
central bank»s policies under these circumstances. On the other hand, the law 
11,803 framework in which the transfers were regulated by the equalization 
operation that was in turn dominated by the unrealized results of the BCB 
presented a contrasting countercyclical behavior, feeding the BCB with bonds in 
tranquil times that backed the expansion of reverse repos in the rainy days of the 
BRL depreciation34.  

The framework of the law 13,820 sits somewhere in between, sharing the 
characteristics of both frameworks. The consolidation of the realized with the 
unrealized foreign exchange operations implies that its revaluation account is 
frequently being depleted, which can trigger the transfer of bonds to the BCB 
following the appreciation of the BRL, as would have happened in 2011. However, 
the steady depreciation of the BRL between 2012 and 2016 implied that, if the law 
13,820 had been implemented in the period, it would have led to a significant 
transfer of government securities to the central bank in 201535 to replenish its 
portfolio of free securities to back the expansion of reverse repos in the period, 
although the fact that these transfers would not have been generated by losses 
would perhaps spare the BCB of some criticism. The replacement of reserves repos 
by remunerated reserves at the central bank as the monetary policy instrument of 
the BCB would free its liquidity management operations from the availability of 
free securities in its portfolio and effectively circumvent this problem. 

7 Lessons from the Brazilian experience 

After the several crises in newly integrated economies at the end of the 
1990s, a consensus emerged in the literature and among policymakers about the 
importance of the precautionary accumulation of international reserves to shield 
these economies from the instabilities of the global financial flows. However, one 
important collateral effect of this hoarding was the increase of the balance sheet of 
central banks in these economies. This expansion increased the volatility of the 

 
34 It is important to note that the scrutiny over the policies of the BCB, in particular the utilization of 
the FX swaps, increased in the period, together with the growing criticism over the law 11,803 
framework. 
35 To be fair, even the law 11,803 entailed a recapitalization in 2015 given the magnitude of the 
depreciation between 2014 and 2015. 
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profits and losses of central banks as a consequence of the association between the 
high-volatility of many of these currencies and the fair value retranslation of their 
foreign assets to the domestic currency – the dominant accounting paradigm 
nowadays. 

The first point we emphasize is that central banks are not commercial 
banks. They retain the issuance monopoly of the domestic currency and they 
cannot go bankrupt. Therefore, except for central banks indebted in foreign 
currencies, one should not speak about liquidity or solvency constraints in the same 
way as one would with commercial banks. As a consequence, the problems 
involved in the distribution of unrealized profits are different: they do not endanger 
the finances of the central bank, but they could lead to monetized financing of the 
treasury and hence to the expansion of interest-earning liabilities at the central 
bank. The only objective constraint that may arise at the central bank is the lack of 
adequate instruments to manage the liquidity in the economy and thereby keep 
the interest rate on target if the central bank is forbidden to issue its interest-earning 
liabilities and depends on the availability of government securities at the central 
bank»s portfolio. Yet, persistent losses can threaten the credibility of the central 
bankers to achieve their monetary policy objectives. These issues place the legal 
and accounting framework in center stage, given its importance in the 
determination of the profits and losses of the central bank and on the regulation of 
the relationship between the treasury and the central bank. 

If the plain IFRS framework is in place, all of the fair value retranslation is 
recognized in the income statement. Hence, this framework would not only 
translate the variability of the exchange rate to the results of the central bank but 
could also provide funding for the treasury that, if used, would demand offsetting 
operations from the central bank to keep the operational interest rate on target that 
in turn could depend on the availability of government securities at the central 
bank»s portfolio. The ESCB framework, on the other hand, emphasizes the 
prudence principle and requires that all unrealized profits be transferred to a 
revaluation account. This system effectively eliminates the possibility of 
monetized financing, although it can lead to inflated revaluation buffers and 
procyclical recapitalizations of the central bank in NIEs. Therefore, even if it is often 
viewed as the best international practice, we agree with Archer and Moser-Boehm 
(2013) and Caruana (2013) when they emphasize that there is no one-size-fits-all 
accounting cookbook that should be adopted by every central bank. 

The Brazilian experience is illustrative of many of these problems. Soon after the 
increase in the foreign assets at the central bank, it was clear that the existing IFRS-
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based accounting framework did not provide an adequate portfolio of government 
securities to the central bank to maintain its operational capability and that it would 
also increase the volatility of its results. It was to fix these problems that the law 
11,803 was approved in 2008. This law created a new accounting framework with 
two important innovations: it allowed the treasury to issue and directly transfer 
securities to the central bank, either for covering central bank»s losses or to 
replenish its portfolio; and it created the equalization account at the central bank 
that would record all of the expenses and incomes associated with the foreign 
exchange operations and would transfer them to the treasury, shielding the income 
statement of the central bank from its volatility.  

The consolidation of the realized with the unrealized foreign exchange 
results implied by the equalization account and its full transfer to the treasury 
enhanced the autonomy of the Brazilian Central Bank to implement its policies in 
two important ways: i) the correlation of the equalization losses with the 
appreciation of the BRL provided a countercyclical replenishment of the portfolio 
of government securities at the BC; and ii) it provided an important accounting 
hedge to the interventions of the Brazilian Central Bank with foreign exchange 
swaps – which were important to safeguard the financial stability of the economy. 
However, the equalization account also led to the distribution of unrealized profits 
to the government, triggering growing criticism about a possible backdoor channel 
of monetized financing.  

This criticism was behind the approval of a new accounting framework – 
the law 13,820 – in 2019. The main innovation of the new framework is that it 
determines that all positive results of the central bank with its foreign exchange 
operations must be transferred to a revaluation account at the central bank. 
Therefore, it effectively closed the backdoor channel of monetized financing while 
preserved the accounting hedge of countercyclical foreign exchange interventions 
with foreign exchange swaps. Since all the financial flows involved in the FX swaps 
are settled in the domestic currency, this consolidation cannot lead to a liquidity 
problem at the central bank.  

Furthermore, our simulations indicate that, contrary to what would happen 
under the ESCB framework, the accounting framework of the law 13,820 would 
not lead to an inflated revaluation account due to the constant drainage of this 
account by the carrying costs of the international reserves. It would also minimize 
the recognition of higher realized losses in the income statement during turbulent 
times. However, the existence of the revaluation account would also weaken the 
countercyclical transfer of government securities to the central bank during tranquil 
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times, which will probably result in more frequent transfer of securities to the 
central bank in the form of portfolio replenishments during turbulent times when 
realized losses are higher. Therefore, the law 13,820 is a hybrid between the ESCB 
framework and the law 11,803 framework that takes advantage of the main 
benefits of both frameworks while avoiding their main complications.  

The lesson to be drawn from the Brazilian experience is that the accounting 
framework is not neutral: it can either enhance or impair the ability of the central 
bank to implement its monetary and exchange rate policies. Furthermore, what is 
adequate for a given country might not be as much for another. Therefore, even if 
the international experience provides important benchmarks and examples, the 
accounting framework of a central bank should be tailored to address the specific 
needs of each central bank. 
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