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Abstract: The European crisis has highlighted the role of intra-European payments imbalances for the survival of the EMU. The dynamic interplay between current account imbalances and the accumulation of foreign debt is described with the help of a dynamic model of current account and portfolio balances. It is shown that once the system is driven to disequilibrium, the longer the imbalance persists the harder and more painful the eventual adjustment will be, because of the accumulation of larger stocks of debt, which will require a larger real depreciation in the debtor countries once the real exchange rate adjustment if let free to operate. Public intervention may temporarily help to stay away from the point where the system breaks down. This is only a temporary expedient (“kicking the can down the road”) because the imbalances will need continuing and increasing financing until an underlying equilibrium is restored. Finally, the reversal of the capital flows from North to South suggest that the mechanism which characterizes an economically integrated area have failed to succeed in Europe. The fact that imbalances have brought about distortions and misallocations, instead of productive investment and growth, suggests that the integration process is still weak and incomplete. In this sense the apparent “fear of integration” that seems to characterize the current political debate in Europe can be seen as one of the root causes of today’s problem. In this vein, the current European crisis could be viewed as collateral damage from political disagreement over the purpose of EMU and European integration. 
JEL Codes: F13, F32, F34
1. Introduction

The European sovereign debt crisis is drawing the utmost attention today for its potential implication for the stability of the world economy. It is fair to say that in a decade the Economic and Monetary Union has been able to create a large trade space and to deliver a monetary policy credibly oriented towards the goal of price stability. On the other hand, its functioning has been hampered by serious pitfalls in its institutional design. The asymmetry between the strength of the “monetary” pillar and the weakness of the institutional framework has become apparent in the light of the European crisis. In particular, the multilateral surveillance mechanism based on fiscal rules initially envisaged by the architects of EMU proved to fail in effectively enforcing virtuous behavior by countries
. 
Macroeconomic imbalances within the euro area - particularly those imbalanced related to the external position of member countries - add a further relevant dimension to the problem. The global saving glut in 2000–2007 overwhelmed the policy and regulatory control mechanisms in almost all countries. This made high-risk lending and borrowing became common practice. Large and persistent economic, financial, and fiscal imbalances built up during the upswing. Some of these imbalances escaped the rationale provided by economic fundamentals, as they were rather the result of country-specific shocks and inadequate stabilization at the national level. The global financial crisis which followed highlighted a far-from-optimal macro-economic adjustment mechanism at work everywhere. 
In particular, following the introduction of the euro interest rates had converged in the South of the euro area
 to the relatively lower levels of the North
, thus encouraging expenditure. This generated an increase in borrowing in both private and public sectors and contributed to investment distortions, with overinvestment recorded in some sectors such as real estate. Different demand patterns between the North and the South, associated to the interest rate behavior, created diverging inflation rates, with lower price dynamics, and a fast growing competitive advantage, in the Northern European countries. 
2. Current account imbalances

Massive financial flows from North to South in the euro area brought about the buildup of internal imbalances. The debt overhang associated to the accumulation of debt year after year contributed to the potential for financial market distress. 
Before the crisis there was the presumption that “good imbalances” were desirable, for their association with a rational and productive utilization of capital. This view reflected Blanchard and Giavazzi’s hypothesis that the fall in the saving-investment correlation recorded before and particularly after the euro could be interpreted as a positive sign of increasing financial integration, with the capital flowing from the more advanced, capital-abundant, economies to the less advanced, capital-scarce, ones
. This perception changed when the definition of “bad imbalances”, mainly the reflection of harmful underlying distortions, turned out to best suit the European situation than the previous one
.
Figure 1 shows that following the adoption of the euro the current account balances of the North and the South of the euro area started to diverge, with the surpluses of the North specularly reflected by the deficits of the South. 
Figure 1 - Current account imbalances for selected euro area countries (*)
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(*) North EZ includes Austria, Germany, Belgium, Luxembourg, Netherlands, and Finland; South EZ includes Greece, Italy, Spain, Portugal, and Ireland. 

Source: Gros (2012).
They can be viewed as the most striking indicator of the divergent macroeconomic patterns within the euro area, particularly in what concerns the differences between savings and investments.  In the period between 2004 and 2008, in particular, trend deterioration is apparent, reflecting the sharp declines in interest rates and the cost of capital, which made borrowing and investment easier and therefore brought about significant inflows of capital from abroad. It is also correlated with the diverging pattern of real exchange rates which has characterized the Euro Area since 2000. Indeed, while all the member countries experienced a trend of real appreciation since the start, such process has been more pronounced for the Southern countries vis-à-vis such countries as Finland, France, and Germany
. 
Even if the imbalances display a tendency to reduce in recent years, still the stock dimension of the problem is a serious source of concern. Figure 2 shows that at the end of 2011 the cumulative current account of North records almost 2.3 trillion euro, while the symmetric cumulative current account of South nears 1.7 trillion euro, 1.4 trillion euro of which account for Greece, Portugal, and Spain only. 
Figure 2 - Cumulated current account imbalances for selected euro area countries (*)
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(*) North EZ includes Austria, Germany, Belgium, Luxembourg, Netherlands, and Finland; South EZ includes Greece, Italy, Spain, Portugal, and Ireland. 

Source: Gros (2012).

These large stocks are bound to persist for a long time, even in case of an eventual reduction or disappearance of South’s deficit. They will in any case need to be rolled continuously, thus exposing countries to financial crisis if the markets refuse to roll over the outstanding stocks
. The cumulative current account position can be viewed as a reasonable proxy for more sophisticated measures of the net external debt position of an economy, an indicator which provides helpful insights about the sustainability of a country’s external debt
. 

Following the introduction of the euro, investors in the North have directed their excess savings towards the South. Such a situation was still sustainable as long as the deficits, and corresponding debtor positions, could be financed by equivalent flows of capital from North to South. Indeed, in the years preceding the crisis almost all financial accounts flows, which represented the counterpart of current account balances
, where intermediated by private markets. The Lehman bankruptcy in September 2008 triggered market’s fears about solvency and liquidity of the banks and later of the sovereigns which were the bank’s guarantors. The countries of the euro area therefore suffered sudden and large withdrawals of private funds which left them unable to finance themselves at affordable interest rates
.     

3. EMU/IMF financial assistance
The sudden reversal of private-cross-border flows to the South (see figure 3) by threatening to trigger sovereign defaults and create contagion effects throughout Europe, made it necessary to counter the effects of a potential default by ad-hoc institutional arrangements among which the Greek loan facility, the EFSF (European Financial Stability Facility) and the EFSM (European Financial Stability Mechanism) were the most important. These programs involved the collaboration of the European Commission, the IMF, and the European Central Bank, to cover member countries’ financial needs and tackle the structural, fiscal and financial problems affecting the economies in trouble. Last but not least, the Euro-system provided liquidity to the banking sectors hit by the crisis
. This helped offset the outflows of private funding originated by the financial turmoil in the United States in early 2008 and allowed the financing of trade flows within the euro area, thus preventing a sharp slowdown of intra-European trade. Such liquidity assistance was channeled through the TARGET2 payments system
.

Figure 3 - Proportion of the total debt held by non-residents in selected countries
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Source: Fratzscher (2012) .
Prior to the crisis the net TARGET2 balance of every national central bank was relatively small because the import-related payments were mostly financed by foreign private investors. Following the withdrawal of funds after 2008, TARGET balances raised dramatically. By the end of 2011 Germany the Netherlands and Finland had accumulated credits of about euro 700 billion. As a counterpart, broad net liability positions were recorded for the group of program countries
 and to a smaller extent in France, Spain
.
Figure 4 shows that a significant share of the net foreign liability positions of the program countries is represented by net liabilities of the respective monetary authorities and official program-related borrowing by governments. Shares are very broad for Ireland, Greece, and Portugal, while on the other hand debt remains largely financed by the market in Italy and Spain
.  

The joint action of loans under the EU and the IMF assistance programs together with the operations conducted by the Euro system to provide liquidity have helped to prevent a disorderly adjustment in the current account imbalances. Consumption and investment in certain Member States have been kept at levels otherwise not sustainable in the absence of intervention. Policy intervention has prevented a disruptive adjustment in the countries, which would have otherwise defaulted in their external liabilities.  
Figure 4 - Net foreign asset position: breakdown by type of funding.
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 Negative values indicate net liabilities. Programme lending only includes completed disbursements up to 30 September 2011. Program funding only shown for recipient countries, as large parts of programme lending are funded via the EFSF/EFSM, which represents a contingent liability for creditor Member States. Net TARGET balances (which mainly cover TARGET2 positions) are defined as a country’s net position in the IIP (international investment position) for “other investment position in loans and deposits of the monetary authority”. Source: European Commission (2012). 
Nevertheless the situation remains highly unstable. External debt sustainability needs external rebalancing. There is widespread consensus that this should be achieved with the help of structural reform, and particularly via real depreciation, as envisaged in the conditionality embodied in official financial assistance programs. In the absence of a full implementation of such measures, macroeconomic imbalances can only be expected to persist and exert a damaging role both in terms of vulnerability and instability.   
4. Role of the market

The European sovereign debt crisis has shown that the fiscal surveillance mechanism has not been effective. European rules were not sufficient to induce countries to adopt prudent fiscal policies when there were comfortable margins to do so. The result was that many euro area countries faced the crisis with relatively high debt and deficit/GDP ratios, away from their medium term objectives. Such objectives, equivalent to a balanced budget for most member states, would have allowed countries to benefit from the action of automatic stabilizers when needed without exceeding the 3 per cent deficit limit. In several countries the debt-to-GDP ratio was above the 60 per cent ceiling, in some cases well above that level. Fiscal rules and procedures failed to operate in some instances; as a matter of fact the rules envisaged by the Growth and Stability Pact were deliberately violated by large countries like France, Germany, and Italy, thus weakening the incentive for the other countries to act virtuously. 

With this premise, it is worth noting that the public finance situation in the Euro Area at the start of the crisis was - and still is - better than in other big economic areas such as the United States or Japan. The deficit/GDP ratio for the euro area was 6.4 per cent in 2009, and is forecast to half to 3.2 in 2012. The corresponding figures for the US are 13.0 and 8.1 per cent; for Japan they are 10.4 and 10.0 per cent. Similarly, in 2012 public debt is forecast to reach 90 per cent of GDP in the Euro Area, versus 106.6 per cent in the United States and 235.8 per cent in Japan. Based on these figures the Euro Area does not seem to have a serious problem of fiscal imbalance. Yet it is the area with financial difficulties and unsustainable debt burdens.
Starting from 2008 - following Lehman Brothers bankruptcy - and again and most acutely in 2010 after the unexpected discovery of the critical state of the public finances in Greece - the increasing relevance of macroeconomic imbalances for long term sustainability has fallen under the scrutiny of the market. Financial operators, analysts and rating agencies, which in 2008 had clamored for massive monetary and fiscal stimulus to combat the crisis, were by 2009 already expressing deep concern over the growth in the public debt. They called for an exit strategy and warned about serious repercussions on market stability in case of delayed response by governments
. 
The initial debate on the new European architecture placed little, if any, emphasis on the role that markets can play to induce fiscal discipline. Doubts on the effectiveness of market-based fiscal discipline were cast in the final report of the Delors Committee of 1989: “the constraints imposed by market forces might either be too slow and weak or too sudden and disruptive”. A similar view was taken by the European Commission a year later
. 

The EMU experience lends support to the skeptical view about the effectiveness of market discipline. In the period from 1999 to mid-2007 (just prior to the sub-prime crisis) markets almost did not discriminate among European sovereigns. Sovereign yield spreads relative to the German 10-year benchmark were extremely low for Ireland and Greece. The interest rate differentials for Greece, Ireland and Portugal were still below 50 basis points in the spring of 2008. After a period of increased financial market tension, during which, however, the spread on Greek and Irish bonds rarely exceeded 300 basis points, at the beginning of December 2009 10-year spreads were back below 200 basis points for all three countries (see figure 5). After that they spiraled upwards, reaching 660, 380 and 330 basis points respectively between the end of April and the beginning of May 2010. There were several more acute bouts of tension in the euro area sovereign debt markets in the second half of 2010 and the first few months of 2011. The pressure eased temporarily after the decision, last March, to increase the lending capacity of EFSF and to establish a permanent crisis resolution mechanism. But, also reflecting the perception that in the transition from the EFSF to ESM the burden on private creditors would become extremely heavy, spreads rose again to very high levels (650 basis points for Portugal, 750 for Ireland and 1250 for Greece). 
Figure 5 - Spreads over the German ten-year government bond yield, 2008-2012
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 Source: European Central Bank – Monthly Bulletin, April 2012

The correlation between spreads and fiscal fundamentals was extremely weak in the pre-crisis period, to become stronger later, when it was already too late to avoid a major area-wide turmoil. The lesson is that once the markets are alerted their surveillance becomes very attentive and their discipline particularly severe
. As stated by ECB President Mario Draghi at his monthly press conference in April 2012, when asked about the recent rise in Spanish and Italian bond yields in spite of its Long Term Refinancing Operation (LTRO): “I would read the recent developments not so much as an example of market fragility, but simply as an example that markets are expecting reforms. What markets are saying is that they are asking these governments to deliver, i.e. fiscal consolidation, structural reforms, etc. But I do not think that it is really to be looked at as a specific symptom of market uneasiness, but rather of market attention upon fundamentals”.
The persistent tensions in the Euro Area clearly suggest that the markets view the proposed solutions to the crisis as not definitive. Fiscal consolidation, while tackling a serious problem to the sustainability of the system, cannot be considered the ultimate goal as long as the payment imbalances among the North and the South of Europe persist, thus contributing to increase the net external debt of the latter. In the following paragraph a stock-flow approach will be used, to examine the implications for stability of the interaction between the current account and the portfolio balances in the debtor and the creditor countries of the Euro Area.     
5. The Euro-zone’s North and South in a dynamic model of current account and portfolio imbalances 
Suppose we have a two country world: South and North. Southern investors will distribute their wealth between home and foreign assets, putting a share α in home securities and 1-α in foreign assets; and α* and 1-α* are the shares of foreign’s wealth held in domestic and external assets. We assume that α is increasing in the relative rates of return on South’s assets,
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; and increasing in s, defined as the preference for holding domestic assets including any home bias, and safe haven effects. Symmetrically, α* is decreasing in those two factors. If home biases dominate the asset market, then 
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Equilibrium in the market for South’s assets, and hence North’s assets, is now given by
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This expression is non-linear: its slope is a quadratic function of the real exchange rate E, 
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Hence (1) is downward sloping iff 
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but decreasingly so as E falls.

The current account balance is given by:
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This is the current account balance relation since 
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 Notice that the term in the middle reflects the changing evaluation of home owned foreign assets due to differing rates of return (including risk premia). Notice also that (3) contains not only the current account balance, but also the cumulative effect of “discretionary” trade balance choices. Policymakers have little control over F except through future trade balances and growth. However they can change the composition of F by providing liquidity or loans in the face of sudden stops in capital flows or financing flows (when F is held constant).
The slope of this current account balance relation in E-F space, in the current period, is:
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with the slope at (4) and
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where 
[image: image16.wmf]1

[(1)(1*)()]/

rrXFE

qa

+

=-+-

 is a state dependent coefficient defined by the under-lying relationship’s slope, (11). Notice that θ > 0 if X > F; but decreasingly so as F increases. So even if (5) looks like a linear approximation, it is in fact quite different. It provides a state dependent representation of the original equation; and a global representation of (3).                                                                   

If we now rearrange the terms in (1) and (5), we get the system:
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where the slope of (6) is given by (2); and the slope of (7) is negative and increasingly so as F expands. Equations (6) and (7) can therefore be drawn in (E, F) space as in Figure 6.
Figure 6 shows our two country economy has two intersection points and hence two possible equilibria: A and B. Following the Appendix, it is obvious that only A is dynamically stable. Point B, by contrast, is unstable and may place the system on an explosive path under adverse shocks. In particular, to the right of B a rise in external debt F raises interest payments and contributes to an increase in the current account deficit. It also forces (eventually) a decline in home’s real exchange rate E, which improves the trade balance and contributes to a reduction in the current account deficit. To the right of B, the former effect prevails over the latter leading to an increase in the deficit and an increase in F. This process of exchange rate depreciations and increases in net debt will then continue without limit.
To the left of B, the adjustments go the other way. A decrease in F contributes to an improve-ment in the current account deficit by reducing interest payments (Figure A1 in the appendix shows that current accounts improve and net debt falls below the CA=0 line). That permits some deterioration in the trade deficit itself and a rise in the exchange rate. In other words, the net debt reduction now outweighs the currency effect, and we move off towards the stable equilibrium at A. 

At A, the story is reversed: movements to the right of A improve the current account, movements to the left worsen it. In that sense, A represents the optimal position (and the corresponding level of the real exchange rate E0 can be viewed as the equilibrium real exchange rate); and B the debt limit beyond which the domestic economy will collapse as debt escalates and prices collapse with an eventual default. Thus the distance AB is a measure of “trade space” [equivalent to the IMF’s concept of “fiscal space”; Ghosh et al, 2011; Hughes Hallett and Jensen, 2011]. Policy therefore needs to be directed to keeping net foreign debt in the interval around A, where trade and portfolio balances are self stabilizing, and away from point B where shocks, information errors or policy mistakes could easily drive an economy into default and financial breakdown.
Figure 6 - Stability of the system and multiple equilibria
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What happens if South’s current account balance becomes negative? This may happen because of real exchange rate appreciation following a price/salary dynamic which is faster in South than in North. The real exchange rate moves from E0, the initial real equilibrium exchange rate, to E1 in figure 7. 
Figure 7 - Effect of South’s real exchange rate overvaluation
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At a point such as A3, South’s current account is in deficit and its net foreign debt is there-fore increasing. So the PB=0 line will shift right, and will continue to do so for as long as the real exchange rate remains overvalued. Clearly this situation is not sustainable in the long run because South’s foreign debt increases without limit. That cannot be sustained forever; when the level of debt can no longer be serviced default, expected or realized, will force South to a real devaluation, either by deflating, or by abandoning the currency union altogether. When that happens, the economy will adjust down the PB=0 dotted line until we reach C, where, due to the higher level of debt, a lower (more depreciated) real exchange rate is needed for equilibrium to be achieved. The longer the current account imbalance persists, the further the PB=0 line will have shifted rightwards and the greater the increase in debt and the need for currency depreciation to restore equilibrium. The result is a greater financial crisis and greater currency collapse along the way.

When the markets realize that a problem of sustainability is in prospect, a reversal of capital flows between North and South will occur. This translates into an increase of the home bias α* because private investors in North will revert their funds from South to the domestic market. The implication is that the portfolio balance will shift leftward since it is easily seen from (eqn.18) that dE/dα* = -F/X*.Let us assume that the PB line returns to the original position, as in Figure 8. 

Figure 8 - Effect of public funding of net foreign asset position
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The equilibrium A4 is now in a position, with respect to the two equilibrium lines, where stability can or cannot be achieved depending on a number of conditions – the most important being sufficient real exchange rate adjustment. In the absence of this, current account deficits will continue to accumulate with no chance that they can be financed by private flows. The eventual outcome in this situation is country default, unless some other financing source intervenes. This new source of finance has of course been official finance. In the case of the Euro system, the new finance has been introduced through the official rescue vehicle EFSF (ESM after July 2012), and by the backdoor through TARGET2 payments, both of which have the capacity to replace private financing as previously shown in fig. 4. In specific cases or episodes, it has also come though liquidity provision/support provided to the national banking systems. 

Liquidity support to the banking sector is a consequence of the TARGET2 payments system, in that the national central banks are empowered to, and do provide credit support to national banks under pressure because they are short of funds that have drained away through a trade deficit (or past bad loans) and become additional net foreign assets. Creating extra liquidity at home then increases the stock of home assets and reduces the net foreign liability position, pushing the PB=0 line back as shown in figure 8. Cash injections from EFSF, or liquidity provision created by the national central back under the TARGET2 payments mechanism, do the same thing. Cheap long term loans from the ECB to Southern banks under the LTRO program achieve exactly the same effect of course. But it is important to note that, in each of these cases, the restoration of the old PB=0 line is no more than a temporary reprieve. The new position at A2 is not even a temporary equilibrium unless the real exchange rate either falls or is made to fall from E1 to E0 at the same time. There is no mechanism in this use of official financing to ensure this; and there is no likelihood it would happen of its own accord since relative prices adjust slowly and there is no nominal exchange rate to help out, whereas official financing on this scale is, by definition, an emergency measure and therefore some-thing that happens very fast. 
Hence, being stuck at or near A2, the PB=0 line will start to move out again once the official financing flows stop; which means we need continuing cash injections or liquidity provisions to to bring it back in again – for at least as long as it takes the real exchange to fall enough to allow us to settle at position A. Since the required real exchange rate adjustment is likely to be a very slow process, maybe 5-10 years, the necessary liquidity support is going to be very large, bordering on infinite. It is not clear the Eurozone has, or is prepared to allocate the resources necessary to do that; the national governments in the South by definition cannot.
6. Why Policymakers Nevertheless Try to Use Official Financing
For the purposes of numerical simulation, we will make use of calibrated values for r, X, X*, θ, z to establish a reasonable metric for the exercise. In the baseline simulation, which depicts the situation at the start of the euro, we use the following values. For r, we use the value of the interest rate on the total interest-bearing debt plus the inflation rate prevailing in the Euro-zone at the time, which was around 7 per cent. Based on a ratio for financial assets to GDP of around 2 we get €6.6 trillion for X and €8.16 trillion for X*.The range of elasticity estimates in the literature is quite broad; it will be assumed in this exercise that θ is equal to the mid-range figure of 0.7
. Finally, given the previous parameter values, we chose a z value of -1.6; a figure that is consistent with the need to track the baseline according with the hypothesis that the real exchange rate is equal to unity at the start of the single currency; and that F is approximately zero, so the official accounts of member countries are roughly balanced and no creditor or debtor positions are outstanding. Finally, for the purpose of deriving the baseline simulation, we set α and α* to be equal to 0.8 and 0.7 – a case where home biases apply.
Portfolio balances and current account positions under this scenario are shown in figure S1. 
S1 – Baseline simulation of North and South at the start of the Monetary Union
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Let us now assume that, following a sustained loss of competitiveness in South, the portfolio balance line shifts rightward until, due to accumulating current account deficits vis-à-vis the North, Southern foreign debt F piles up until it reaches 1 trillion euros (Figure S2).
S2 – Simulation of an increase in the net foreign position of South by 1 trillion euro
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In a situation with flexible exchange rates a real exchange rate depreciation of around 10% could be achieved via a nominal depreciation of the same amount. This is not the case for the euro area though since nominal adjustments cannot be made. Accordingly, financing foreign debt via the private sector was the natural solution. When this became impossible in 2010, with foreign creditors fearing potential insolvencies in Southern financial institutions and governments, the private financing flows dried up causing a liquidity crisis and capital reversals. In the short term, public funding (loans, bail-outs and Target2 payments) of the net foreign asset position was the only solution left available. 

A better and more durable solution for the long term would be an “internal devaluation”: that is, real exchange rate depreciation via a reduction of prices and wage or non-wage costs, coupled with productivity increases, to enhance competitiveness in the South. Needless to say, an internal revaluation in the North at the same time would achieve a fairer and more effective distribution of the burden of the necessary adjustments. If the real exchange rate depreciation is to be achieved by South, such a solution is very hard to pursue, politically and socially, and because labor cost reductions in the private sector cannot be imposed by decree and will in any case take a very long time to take effect. It has taken the Germans 12 years to achieve a 16% reduction in prices and unit labor costs since 1999, and the efforts by Portugal Ireland and Italy in the current crisis are evidently proceeding no faster
. 

The simulations above confirm this analysis, in that the shift in portfolio balances needed to redress the current E1 trillion imbalance in net foreign assets between North and South would require a 10% devaluation from the baseline exchange rate value. This is shown in Figure S2, compared to Figure S1. But this is not the end of the story because the real exchange rate was already misaligned before the current imbalances were created; this is how past accumulations of debt came about. Thus to restore equilibrium between North and South, and remove the net debts which those misalignments caused, the 10% real exchange rate depreciation would have to be added to the past misalignments. That means a real depreciation of between 10% and 30%, depending on the indicator used
. Taking the mid-range value, the South’s real exchange rate appreciation in the past was 20% of the baseline, which, together with the 10% depreciation to remove the current imbalance, means a total depreciation of 30% would be needed to restore equilibrium between North and South. Put differently, this is the depreciation needed to bring the South’s (weighted average) real exchange rate back to the German level (not just to the South’s status quo ante, the South’s own appreciation, but also to match the German/Northern depreciation since the start of the Euro so as to remove any misalignment between them) – see table S1, where four separate calculations come up with the same 30% depreciation figure.
Table S1: Real Exchange Rates and Adjustment Needed in 2011, by different measures, 1999=100 relative to Germany/the North.
	
	RER index; GDP deflator
	RER index; ULC figures
	Deflator over Germany (%) 
	ULCs over Germany (%)
	% RER (real) depreciation  

	Greece
	108.97
	106.50
	28.8
	29.3
	28.25

	Portugal
	104.69
	106.92
	23.7
	29.8
	23.15

	Ireland
	102.24
	109.93
	20.8
	33.5
	20.25

	Italy
	105.34
	110.02
	24.5
	33.6
	23.95

	Spain
	117.59
	105.74
	39.0
	28.4
	38.45

	Cyprus
	111.88
	111.35
	32.2
	35.2
	31.67

	Germany
	84.61
	82.37
	--
	--
	--


Source: European Central Bank, harmonized competitiveness indices 1999-2011.

Notes: RER = real exchange rate; ULC = unit labor costs. The GDP-weighted average of depreciations needed by country is 29.45% by GDP deflators; 31.38% by unit labor costs; 38.99% using German Ministry of Finance figures quoted in Sinn (2010); and 30.78% using 2008 figures quoted in Carlin (2012).

Clearly, a 30% real depreciation is too large a figure to be realistic or politically feasible in a reasonable period of time. Hence the authorities will inevitably resort to official financing to push the PB=0 line in and sit out the real exchange rate adjustments needed. Needless to say, the calculations above refer to the problem countries in the South as a group. Depreciations of the necessary size could still be feasible in some individual cases however. The last column of Table S1 contains rough calculations of what each country would have had to have done to restore equilibrium in their own economies by 2011. They range from a real depreciation of 20% in Ireland, to a real depreciation of 38% in Spain. Those figures are hardly more feasible than the group figure of 30%.
 On this basis, if a 5% real depreciation is the maximum that one can reasonably expect to achieve in one year, Ireland would take at least 4 years (to the end of 2015) to regain equilibrium, and Spain 7-8 years to 2020. 

More sophisticated calculations are not possible because they need full specifications of the underlying trade and port-folio relationships and their dynamics, including trade elasticities, Marshall-Lerner conditions and J-curve effects, the evaluation effects on portfolio balances, changes in home biases, future expected exchange rates etc. We do not have the apparatus for estimating those variables accurately. Nevertheless, three additional points stand out:

a) The amount of adjustment called for varies quite a bit by country, with Spain in the worst position by some margin (followed by Cyprus and Greece);

b) The debt problem for the Eurozone as a whole will not be solved until the larger players (Spain, Italy) restore their competitiveness;

c) the difference between columns 1 and 2 of Table S1, show an interesting separation between those whose unit labor costs have grown faster than output prices (Portugal, Ireland, Italy) – implying their TFP productivity is growing faster than labor costs – and those (Greece, Spain, Germany) where labor costs have fallen behind prices, implying productivity is lagging or that there are inefficiencies or monopoly power in the markets. If the problem is to be solved by austerity and wage restraint, then Portugal, Ireland and Italy have the scope to do so and may begin to recover. Greece and Spain are not. Germany, inadvertently perhaps, may be on the verge of starting to help, if her wage costs are not reduced further.
7. Default in the Absence of Equilibria
Another adjustment risk is not to be overlooked: shifts in the current account and portfolio balances lines will change the position of the (stable and unstable) equilibrium points.  As the portfolio balance line moves rightwards, the two equilibrium points get closer, until they coincide and the current account and portfolio lines become tangent (figure 9). 
Figure 9 – Portfolio balance shifts bring the system out of equilibrium
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Ultimately the lines may even fail to intersect. In such a case no equilibrium exists for either economy and the outcomes become random and ultimately explosive. This diagram illustrates how a default would actually happen: see figure 7 when the PB=0 line moves to the right faster than the CA=0 line moves down, as may easily happen if the Marshall-Lerner conditions do not hold (or only weakly hold) on the trade balance or when there is a pronounced J-curve effect. As a result, if and when the trade space becomes very small, as at point A3, even small departures in the portfolio balances from A3 to the right will deny the system any possible equilibrium. Such cases would condemn South to a path of endless debt increases and inevitable eventual default (a sudden reversal of the PB=0 line to the left).
8. Conclusions

The European crisis has highlighted the role of intra-European payments imbalances for the survival of the EMU. Payment imbalances between the North and the South have contributed to the accumulation of large stock of foreign debt, while the flows of foreign capital have not helped finance productive investment which would have contributed to debt repayment. In some instances they have rather contributed to finance consumption expenditure and inflated housing bubbles.

The dynamic interplay between current account imbalances and the accumulation of foreign debt has some interesting features which can be described with the help of a dynamic model based on previous research. This model captures the intrinsic features of a world where imbalances translate into the accumulation of stocks thereby contributing to system’s instability. The most interesting prediction of the model is that, once the system is driven to disequilibrium by a persistent misalignment of the real exchange rate, the longer the cause of the imbalance persists the harder and more painful the eventual adjustment will be, because of the accumulation of larger stocks of debt, which will require a larger real depreciation in the debtor countries once the real exchange rate adjustment if let free to operate. 

Capital reversals, by shifting the portfolio balance lead the system towards instability, sovereign default, and the collapse of the fixed exchange rate regime. Replacing private with public creditors may temporarily help to stay away from the point where the system breaks down. This is only a temporary expedient (“kicking the can down the road”) because the imbalances will need continuing and increasing financing until the system’s equilibrium is restored by other means. A more permanent solution would be to restore the real exchange rate equilibrium at its FEER’s (Fundamental Equilibrium Exchange Rate) value. How large such an adjustment should be and how it can be achieved is the task of future research.

Finally, the reversal of the initial capital flows from North to South suggest that the mechanism which characterizes an economically integrated area have failed to succeed in Europe. Before the crisis imbalances were considered to be a sign of increasing financial integration, with the capital flowing from the more advanced, capital-abundant, economies to the less advanced. The shift in perception by the markets that imbalances had in fact brought about distortions and misallocations, which then triggered the capital reversals, suggests that the integration process is still weak and incomplete. In this sense, an apparent “fear of further integration” seems to characterize the current political debate in Europe could be seen as one of the root causes of today’s problem. In this vein, the current European crisis could be viewed as collateral damage of ongoing political disagreements over the purpose and ultimate goal of EMU and European integration. 
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APPENDIX
2. A Model of the Current Account and Portfolio Balances

Since current accounts and portfolio balances both affect exchange rates and rates of return and are affected by them, they need to be modeled jointly. This is usually done implicitly, assuming perfectly substitutable assets between countries and instantaneous but complete market adjust-ments. Uncovered interest rate parity can then be applied. However, given that we are dealing with a problem where a country’s net debt may become excessive and may have to be limited, it is not clear that such a model would ever be suitable in a world of global imbalances and market distortions caused by sticky prices, fixed exchange rates, sudden stops, and a revealed preference for holding foreign reserves or foreign assets (a safe haven, or flight to quality). 

A more general approach is provided by Blanchard, Giavazzi and Sa (2005), who model current account and portfolio balances directly, and the adjustment processes between them. This model allows us to consider imperfect asset substitutability, and hence different asset preferences. It also allows us to examine the stability of the adjustment process in assets/debt under a common currency, sticky relative prices, and sudden stops in capital flows or inter-economy financing. It is based on an earlier model developed by Masson (1981), Henderson and Rogoff (1983), and Kouri (1983), but extended to show the gross asset positions of different countries, and the valuation effects caused by financial flows.
 

2.1 Perfectly Substitutable Assets

For simplicity, consider first two countries: home and foreign. In each country, the foreign sector is determined by two relationships. First uncovered interest parity,
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where r and r* are the home and foreign rates of interest respectively (“*” denotes foreign variables throughout); E is the real exchange rate (defined as the price of home goods relative to foreign goods), and 
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is the real exchange rate expected next period.

Thus                              
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where e is the nominal exchange rate, defined as the units of domestic currency needed to purchase one unit of foreign currency: dollars per euro say, if the US is the home country. Thus a fall in e, and a rise in E, indicates a strengthening domestic real exchange rate. However, while we are in the Euro-zone, e = 1 by definition and we are only interested in changes in internal real exchange rates E. In that case Spain, in the South, might be home; and Germany foreign.

Second, the net foreign liabilities/debt accumulated by the home country are:

                                       
[image: image28.wmf]111

(1)(,)

FrFDEz

+++

=++

                                              (3)

where F is net debt of the home country denominated in the home currency (the amount of domestic currency needed to pay them off)
. D(E,z) is the trade deficit, defined to increase with the real exchange rate. Thus D>0 implies a deficit; an appreciating real exchange rate will make that deficit larger (the first derivative is positive,
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). Conversely, D <0 denotes a trade surplus and a depreciating real exchange rate will make it larger (more negative). Equation (3) says that net liabilities next period are equal to net debt this period, plus net interest payments due, plus the current trade deficit. 

Finally, z is a shift variable describing the impact of a trade shock, a change in preference for home goods, or other changes in spending or the pattern of spending on those goods. It is defined so that an increase in z worsens the trade balance:
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2.2 Imperfect substitutability and portfolio balances

To allow for imperfect substitutability between national assets, let W be the total wealth of home investors, X denote the total stock of home’s assets, and F the net debt position of the home economy (all in real terms). Thus:
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     where  F ≥ 0 implies net debt/liabilities      (4)

The expression for the wealth of foreign investors, in home’s currency, is
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So the expected real rate of return from holding home’s assets relative to foreign assets, is
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Home investors will distribute their wealth between home and foreign assets, putting a share α in home securities and 1-α in foreign assets; and α* and 1-α* are the shares of foreign’s wealth held in domestic and external assets. We assume that α is increasing in the relative rates of return on home assets,
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; and in s, defined as the preference for holding domestic assets including any home bias, and safe haven effects. Symmetrically, α* is decreasing in those two factors. If home biases dominate the asset market, then 
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Equilibium in the market for home’s assets, and hence foreign’s assets, is now given by
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This is the portfolio balance equation. Unlike in perfect substitutability, the distribution of wealth between home and foreign is independent of shifts in the trade or current account balances (i.e. z). Instead the exchange rate E, relative rates of return
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, and asset preferences s, all of which affect α, determine and are determined by the distribution of wealth holdings. Nevertheless, trade and current account balances do lead to changes in F, and hence to changes in the exchange rate:
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Notice that: (i) the portfolio balance relation is by definition nonlinear in E-F space, and will be downward sloping as long as home biases persist
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; (ii) under these conditions, higher debt at home requires a lower exchange rate (because the demand for home assets has fallen, a larger trade surplus is needed to meet interest payments); (iii) real exchange rates respond rather little to current account imbalances; and rather more to changes in portfolio preferences and the distribution of wealth.

2.3 Current account balances under imperfect substitutability

If home and foreign goods are imperfect substitutes, and the trade balance D behaves as in (3), then home’s net debt in the next period will be:

                
[image: image41.wmf]1111

(1*)(1)*/(1)(1*)./(,)

e

FrWErWEEDEz

aa

++++

D=-+--++

          (9);

That is foreign ownership of home assets (plus interest), less the value of home owned foreign assets (plus interest), plus the next trade deficit. Rewriting with (4), (5) and (6):
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This is the current account balance relation since 
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 Notice the term in the middle reflects the changing evaluation of home owned foreign assets due to differing rates of return (including risk premia). Notice also that (10) contains not only the current account balance, but also the cumulative effect of “discretionary” trade balance choices. Policymakers have little control over F except by providing liquidity or loans in the face of sudden stops in capital or financing flows (when F is held constant), except through future trade balances and growth.

The slope of this current account balance relation in E-F space, in the current period, is:
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where the slope depends on the size of the domestic asset base: a large asset base, X > F, means a shallow slope, a small asset base a steep slope. This is the normal state of affairs since, if F rises, it requires E to fall to create a move towards a trade surplus at home in order to generate sufficient extra revenues to pay for the higher net debt – the more so the smaller is the asset base relative to foreign ownership of domestic assets. That implies (11) will have to be negative. 

3. Current Account and Portfolio Adjustments: Stability and Dynamics

3.1  Zones of stability and instability

Having got the building blocks in place, do these economies represent a stable financial system? Figure 1 implies that they are stable so long as the portfolio balance line has a steeper downward slope than the current account balance line. In that case, a stable steady state will be achieved at the intersection of the two.

To see this, Figure 1 divides E–F space into 8 different zones. It has been drawn with the steady state (intersection) point where both asset holdings and the current account are in balance at the same time, to reflect a FEER exchange rate value (which leaves the current account at zero) and F = 0. But that is convenience: the economies may actually achieve equilibrium at other values for E and F – for example where E generates a trade surplus sufficient to service home’s net debt. In fact, trade will be balanced (D = 0) where 
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lies on the current account line. There is then a trade surplus (D < 0) to the right of that point on the CA=0 line, but a trade deficit to the left, as a result of the real depreciation or appreciation. Similarly F switches along the horizontal, from home having net assets (F<0) to home having net liabilities (F>0). 

Following this logic, going to the right of F = 0, F > 0 becomes larger which means larger trade surpluses are needed to pay the interest on the larger net debt if the current account is to remain in balance. To generate those surpluses E has to fall until the current account deficit reaches the CA=0 line. Likewise, to the left, F < 0 becomes smaller which means larger deficits are possible with the same current account and E rises to create those deficits. Thus, above CA=0, trade deficits are larger (surpluses smaller) than at points vertically below. Conversely, trade deficits are smaller/surpluses larger below that line that at points vertically above. On the CA=0 line, home’s net debt doesn’t change since the current account is balanced: 
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But above that line, CA<0 and
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; and below it, CA>0 with
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With these facts in mind, we can trace the movements in E and F at different points in Figure 1. Since the points above the CA=0 line all have
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, if we arrive at any of these points the port-folio balance line will shift to the right for any given exchange rate. Similarly, the points below CA=0 all have
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,which means the portfolio line moves to the left. In other words, the current account balance line depicts a set of unstable points in the sense that, once off it, portfolios start to adjust and the portfolio balance positions all shift. The portfolio line, by contrast, does not. Once off it, exchange rates need to adjust to rebalance both trade and the asset distribution. Thus, we arrive at the inequalities, shifts and dynamic adjustments displayed in figure 1. 

Figure A1
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3.2 The stability of adjustment

Suppose now that we had arrived at a position on the upper side between the two balance lines, but there has been no change in asset preferences or home biases. This could happen because of a deterioration in home’s real exchange rate (rising costs); or because of a change of policy (home runs a fiscal deficit, causing a trade deficit); or because of a shift in relative prices or preferences for home goods.

How do the economies adjust? Home’s trade deficit outweighs her net investment earnings. This implies a current account deficit, and a decrease in home’s net assets or an increase in her net debt. In a world of flexible relative prices, this would lead to two effects: an increase in foreign’s holdings of home’s assets; and a depreciating real exchange rate to reduce the trade deficit. The two economies therefore move down a saddle path in a south-easterly direction until we come to the equilibrium point where PB=0 and CA=0 cross. 

But there is more to this adjustment process. Stability not only requires movements to the south-east; the increased interest payments on home’s (now higher) debt must also match the decreases in her trade deficit if those movements are to stop. This happens automatically at the intersection point. But whether we get to that point depends on whether the elasticity of the trade responses match the speed of portfolio adjustments. If the exchange rate is sticky, or effectively fixed, the adjustment may come about through a path that moves more east than south and therefore hits the portfolio balance line before the intersection point. Early adjustments will then take place through net debt accumulations, and later ones through relative price movements caused by portfolio adjustments in response to valuation changes as the expected real rates of return on home assets fall (see (6), and then (10)). Then, once we reach the PB=0 line we slide down it. Of course, it could also happen the opposite way. If relative prices are flexible, the adjustments are mostly south (not east) as foreign dumps her surplus currency reserves or Target2 promissory notes, till the CA=0 line is reached. Then we slide down the CA=0 line. Either way, the process is stable and depends heavily (but not exclusively) on relative price, or valuation effects.
We can tell the same story in reverse if we start between the lines on the lower side in Figure 1. But starting from any other position, stability is not assured. It depends on the real exchange rate being more flexible than the net debt accumulation process. This is not guaranteed. In fact, it appears to have been a lost cause in most Euro-zone economies. 

3.4 Necessary and sufficient conditions for stability

To ensure stability in both the trade and capital markets, we need the slope of the portfolio balance line to exceed that of the current account line. Using (8) and (11), this amounts to:
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It is easy to satisfy (16), and thus guarantee financial and debt stability, if:

· X >> F or F < 0. This represents an economy with a large domestic asset base and self-sufficient in investment and funding; or an economy with net assets. 

· It is more difficult to satisfy (16) if
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is small: that is, an economy heavily dependent on foreign debt for funding.

· If E is low and expected to remain low; or X* is large. This is generally a matter of policy stance; as in Germany in the Euro zone, or China beyond.

· If 
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, i.e. if assets are largely substitutable, but 
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It becomes impossible to satisfy this stability condition if 
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 This may be the case in smaller developed economies, particularly those in the Euro-zone, who need to rely on foreign assets for risk sharing and diversification. If 
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the system will be unstable; and it remains unstable, if less so, when 
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 and 
[image: image62.wmf]XF

>

is small. That is likely in Greece, Portugal and Ireland whose assets are widely held by other Euro-zone countries. Italy, whose assets are predominantly held at home, may be relatively safe because α* will be large, even if α≈½ for the rest of the Euro-zone.

That said, E needs to be free to adjust as much as required. Since E is a real exchange rate, this will have strong implications for economies with different degrees of cost inflation, or hard to shift wages and prices, or in a currency union with fixed nominal rates.

3.5 What happens if real exchange rates do not adjust 
Figure 2 shows the implications of having inflexible real exchange rates. This diagram is figure 1 above, but with a fixed real exchange rate [image: image64.png]


imposed. For ease of exposition, we will treat this as a binding constraint – as indeed it has been in most of the indebted Euro-zone economies. 

Figure A2
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The implications of this restriction are as follows. At a point A, in a world of fixed real exchange rates, home’s current account is in deficit and her net foreign debt rising. So the PB=0 line will shift right, and will continue to do so as long as the fixed exchange rate value remains in place; and that means for as long as (relative) prices remain sticky. The process of adjustment is exactly that described for figure 1 above, where the early stage movements involve adjustments in the net debt position before the valuation and exchange rate effects cause us to slide down the PB=0 line; but with the difference that we will never get all the way to A’’ if no real exchange rate depreciations are possible. This is because the PB=0 line moves out, and the additions to F chase after it (horizontally to the right) without ever fully catching up with that line. This regime is not sustainable because home’s debt increases without limit. That cannot be sustained; default will break the real exchange rate when the debt ratio can no longer be serviced, the economy goes into recession and prices fall. When that happens, the economy adjusts down the PB=0 line till we reach C. But the longer the real exchange rate is maintained, the further the PB=0 line moves out, the greater the debt burden, the bigger the default. If we want to avoid those outcomes, home or foreign will have to allow a sudden (capital) stop and provide liquidity support; or they must adjust their real exchange rates; or foreign must accept an ever increasing accumulation of claims on home (that is, unused foreign assets or Target2 promissory notes). In other words, debt is the great equilibriator until we are forced to adjust real exchange rates (competitiveness).

Hence, equilibrium in this world is certainly possible. But whether we actually reach it is an empirical matter. If the trade balance is sensitive to the exchange rate (i.e. the Marshall-Lerner conditions are satisfied), then the pressure to move down to the current account line will be large relative to the changes in debt and we would catch up with the shifts in C. However the evidence is against such a proposition. The Marshall-Lerner conditions are often not satisfied, especially in the short run when the J-curve effect applies. In that case we would stay around the initial current account position, given sufficient liquidity, as demand for new portfolio balances moves the PB=0 line to the right. Reaching a new equilibrium then becomes more difficult. In the near term, rising interest payments and the short term insensitivity of the trade deficit to exchange rate variations, mean we move parallel to the current account constraint chasing the PB=0 line. In the long term, the trade deficit may become sensitive enough, and real depreciations large enough, for the economy to approach the CA=0 line. If so, E will jump to the saddle path, because there is a genuine expectation of reaching the equilibrium at C where 
[image: image66.wmf]0

F

=

&

 and PB=0 stops moving. Hence, the danger is that the corrections to the trade imbalances may never be large enough, or rapid enough, or strong enough to balance the current account and stop the debt escalation.

� To put it plainly, European rules did not suffice to induce countries to adopt prudent fiscal policies in good times. See Visco (2011). On this subject see also Bergsten and Kirkegaard (2012).


� South henceforth defines the group of the following countries: Greece, Italy, Spain, Portugal, and Ireland. 


� North henceforth defines the group of the following countries: Austria, Germany, Belgium, Luxembourg, Netherlands, and Finland.


� See Blanchard and Giavazzi (2002). There the authors argue that the fall in the saving-investment correlation, particularly marked after the euro, was a positive sign of increasing financial integration, with the capital flowing from the more advanced, capital-abundant, economies to the less advanced, capital-scarce, ones. 


� The definition of “good imbalances” and “bad imbalances” and a useful discussion of the concepts is found in Blanchard and Milesi-Ferretti (2009). For a survey of the debate see Eichengreen (2010).


� See Wyplosz (2012).


� It should be noted that the figures for current account balance flows and stocks cannot be interpreted as bilateral; however the negative correlation between North’s and South’s positions suggest that there is a close link, possibly associated with the structure of financial markets in the North. See European Parliament (2012).


� By netting some types of financial contracts such as repurchase agreements, securities lending, collateralized loans and securitization issues, the net external position provides a better gauge that the gross external debt, for the sake of evaluating a country’s exposure to international financial markets. See Diz Dias (2010).  


	


� The main counterpart of current account balances are financial account balances in industrial countries, where capital account balances are typically small. 


� European Commission (2012). 


� See ECB (2012).


� The Trans-European Automated Real-time Gross Settlement Express Transfer System or Target2 is, as its name implies, a recording, clearing and settlement system used by both public and private market participants and operated by the ECB. While the net balances of other members are settled daily or even in an intra-day fashion, the Eurozone NCBs can build up gross and net claims and liabilities vis-à-vis Target2 over time, and in principle without limit. In other words, Eurozone NCBs can borrow from or lend to other Eurozone NCBs at will through Target2. See Buiter, Rahbari, and Michels (2011), �HYPERLINK "http://www.voxeu.org/index.php?q=node/6624"�Whelan� (2011).


� Greece, Ireland, and Portugal.


� The issue of the interpretation of TARGET2 positions is highly contentious and has been a source of debate: see Buiter, Rahbari, and Michels (2011). These authors suggest that Target2 net balances of national central banks must be interpreted with caution in that they do not automatically reflect current account deficits in those countries.


� European Commission (2012). 


� Saccomanni (2011).


� See Visco (2011). For an econometric exercise showing how the relatively weak correlation between spreads and fiscal fundamentals in the pre-crisis period compares with the crisis years see Favero and Missale (2011). 


� See Alessandrini, Fratianni, Hughes Hallett, and Presbitero (2012). 


� See Blanchard, Giavazzi, Sa (2005). This assumption is also consistent with the results found in the survey by Chinn (2002). See also Cline (2005) for a similar figure.


� See the ECB’s harmonized competiveness indicators since 1999 [ECB statistical warehouse data].


� For a broad range of estimates based on alternative indicators, see Bayoumi, Harmsen, and Turuken (2011). 


� They have been computed by taking GDP weighted averages of the GDP deflator measure of the real exchange rate appreciations relative to Germany, adjusting that average to 30%, and then calculating the resulting individual country deviation by GDP deflator real exchange rate from Germany.


� Effects stressed in Gourinchas and Rey (2005), Lane and Milesi-Ferretti (2002, 2004), and Obstfeld (2004).


� We do not distinguish home’s foreign and domestic held debt since no Eurozone country can use monetary policy to inflate its debt away. In that sense, all debt is “foreign”.


� Both (8) and (11) below are derived assuming that variations in α and α* are small and may be ignored. This is correct up to a first order approximation. Moreover α+α*>1 is a natural condition given transaction costs and foreign risks, and that α,α*=½ implies indifference between X and X* as assets.
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