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Abstract 
 

The current crisis of the euro area has questioned the fairness, sustainability and 
viability of the current setting of the European Monetary Union. As some authors 
have recently shown, the current payments system of the Eurosystem (the 
TARGET2 system) has some similarities with Keynes’ clearing union proposal for 
the reform on the international monetary system during the Bretton Woods 
negotiations. In this paper we build a stock-flow consistent model that shows how 
the current system could be adapted to Keynes’ idea. We find that under certain 
conditions the external adjustment of both surplus and deficit countries could be 
more symmetric and stable, thereby reducing the propensity of the system to 
produce liquidity crises that can only be solved through long-lasting recessions.    
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1. Introduction 
 
The current crisis of the euro area has questioned the fairness, sustainability and 
viability of the current setting of the European Monetary Union (EMU). Since the 
introduction of the euro in 1999 large current account imbalances have 
accumulated. When in 2008 the global crisis broke out and, more specifically, 
when in 2010 the sovereign debt crisis in the Eurozone started hitting southern 
countries, the imbalances suddenly became worrisome and painful adjustment 
programmes were applied to bring both external and fiscal balances closer to a 
surplus position.  
 
There are different views that explain the order of causation of these imbalances 
and the role that they might have played in producing the crisis. On one side there 
is a view based on trade imbalances produced either by the unfavourable parities 
at which southern countries entered the Eurozone (Duwicquet et al (2012)), the 
diverging evolution of unit labour costs within the area (Lapavitsas (2012), Bibow 
(2012), Stockhammer (2011)) or non-price competitiveness based on differential 
technological structures and market-guiding industrial policies (Storm and 
Naastepad (2014)). On the other side, there are those who consider that 
imbalances are a financial phenomenon produced by the excessive liquidity and 
the lack of regulation that characterised the years before the crisis (Constâncio 
(2013)). In any case, facts have shown that the current setting of the EMU suffers 
from the same problem of the European Monetary System (EMS), i.e., the way of 
solving internal imbalances is asymmetrical (De Grauwe (2013)). 
 
As a result of these diagnoses that deny the mainstream explanation of the crisis 
based on the profligate behaviour of southern countries, several proposals for the 
reform of the euro area have been raised. In this paper we develop a four-country 
stock-flow consistent model in the tradition of Godley and Lavoie (2007a) to 
examine to what extent Keynes’ plan of a Supranational Bank could help reduce 
the imbalances, regardless their origin. This proposal is particularly interesting 
since, as Cesaratto (2013) and Lavoie (2014) have pointed out, the TARGET2 
system that is already in place has many of the features that Keynes imagined 
during the years that preceded the Bretton Woods conferences. We believe that a 
stock-flow model is the appropriate tool to undertake this study since it provides a 
dynamic framework with a watertight accounting structure that ensures the 
consistency of the results. In the next section we provide a very brief historical 
background of the process that led to the current configuration of the Eurosystem. 
In the third section we show how each of the monetary regimes that have been in 
place during the last decades in Europe can be represented with a stock-flow 
consistent model. We also show how Keynes’ proposal could be adapted to the 
current setting of the euro area. In section 4 we present some simulations aimed at 
examining the performance of each of the Euro-bancor alternatives. Finally, 
section 5 concludes.  
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2. Historical background 
 
The way to the European Monetary System 
 
The end of World War II came together with a global initiative to restore 
international economic relations: the Bretton Woods agreements. Under this 
arrangement, the currencies of participating countries were pegged to the US 
dollar, with the possibility of introducing small adjustments under conditions of 
persistent current account deficits. Since most western European countries joined 
this monetary system, the coordination of monetary policies at a regional level was 
not considered an urgent necessity3.  
 
Although during the 1950s the Bretton Woods system was successful in its task of 
providing stability for the development of international trade relations, the 1960s 
found Europe in some tensions in the foreign exchange markets. The sustained 
appreciation of both the Deutsche mark and the Dutch guilder endangered the 
newly-established agricultural market organizations, which were designed to work 
in conditions of fixed exchange rates. When in 1969 Germany had to temporarily 
abandon the agreement the issue of monetary coordination became one of the 
main topics in the European political agenda. The fact that the Bretton Woods 
system seemed to be travelling along its last steps (in the US advocates of floating 
exchange rates were gaining more and more followers) forced European policy 
makers to start thinking on new monetary regime. 
 
A first initiative for a higher degree of monetary policy coordination at a regional 
level came from the Werner report, presented in 1970, which final goal was the 
establishment of a monetary union before the end of that decade. However, France 
and Germany refrained from signing any agreement that implied transferring their 
policy sovereignty to a supranational entity. The result of this dilemma between 
the desire for a higher level of coordination without foregoing policy sovereignty 
was the so-called “snake”, which established bilateral margins of fluctuation of ± 
2.25%. This system proved to be very unstable, leading to persistent withdrawals 
and re-entries.                    
 
The European Monetary System 
 
It was not until the 1980s that a tendency towards exchange rate stability was 
achieved. In 1979, the EMS was launched with the aim of finally “creating an area 
of monetary stability”. It was a system of fixed but adjustable exchange rates that 
provided a mechanism that allowed countries to keep their currencies within the 
fluctuation margins of  ± 2.25%4 of national currencies against the European 
currency unit (ECU). The ECU was a basket of the currencies participating in the 

                                                        
3 The Treaty establishing the European Economic Community (also known as the Treaty of Rome) 
signed in 1957 gave no major importance to monetary policy coordination. It just stated that 
member states should treat their “policies in the area of exchange rates as a matter of common 
interest” (Article 107). As regards the establishment of monetary institutions, Article 105 created a 
“monetary committee” whose task was to monitor monetary policies of member states and to 
advise policy makers.    
4 There were some exceptions, like Italy, Spain and Portugal, which were allowed to fluctuate ± 6%. 
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EMS, and functioned only as a unit of account (thus, it had no material existence). 
In order to prevent countries from withdrawing, like it happened with the softer 
arrangements of the 1970s, the EMS contemplated the provision of loans to deficit 
countries. These loans allowed them to face temporary external disequilibria 
without devaluating their currencies beyond the fluctuation bands. Under this 
regime, European currencies floated freely against extra-regional currencies.     
 
From 1979 to 1987 the EMS was rather flexible with many parity changes, 
especially between 1979 and 1983. This was mainly due to large divergences in 
the rates of inflation. After 1987 the European monetary authorities tried to 
promote a “new EMS”, more rigid, with less exchange rates adjustments, especially 
after the Nyborg agreements (1987), which fixed new rules and increased short 
term financing of the central banks to defend monetary parities. Due to a higher 
level of convergence the EMS seemed to be a success, since there was only one 
parity change (a devaluation of the Irish pound in 1990) between 1987 and 1992. 
However this new configuration turned out to be unsustainable in the beginning of 
the 1990s, marked by a weak dollar, the economic consequences of the German 
reunification and the insufficient convergence. In September 1992 speculative 
attacks forced the UK and Italy to leave the EMS and float, while other currencies 
(the peseta and the escudo) were devalued. The French franc resisted thanks to 
the support of the Bundesbank. The year 1993 was even worse with new 
devaluations of the Irish pound, the peseta and the escudo and a final attack in July 
against the French franc, which remained unchanged in spite of the complete 
depletion of the foreign reserves of the Bank of France. This was possible due to 
the new and unlimited intervention of the Bundesbank. A new design of the EMS 
was decided with an enlargement of the fluctuation margins up to +/- 15%, which 
gave more room of manoeuvre.  
 
European policy makers were convinced that in order to achieve exchange rate 
stability the process of monetary coordination had to be deepened. The design of 
the way forward was commanded to Jacques Delors, whose proposal saw the light 
in the Maastricht Treaty that was signed in 1992. This treaty established the 
convergence criteria that countries willing to participate in the European 
Monetary Union (EMU) had to adopt. During the 1990s the countries that had 
signed the treaty travelled along this convergence path without any new 
speculative attacks, contrary to what was expected by most of the observers. The 
reasons of this successful transition are twofold. First, the monetary authorities 
underlined the credibility and the strength of the political willingness to march 
towards the single currency. They praised the efficiency and the flexibility of the 
new modes of intervention of the central banks, which were able to stabilize the 
exchange rates (the “elastic policy”).  
 
A second argument, less put forward, concerns exchange rate misalignments, both 
at intra-European and extra-European levels. These misalignments were huge 
until the beginning of the 1990s but they had disappeared or had been sharply 
reduced during the 1990s thanks to several factors: the monetary adjustments in 
1992 and 1993 inside the EMS, the real internal devaluation achieved by the 
French economy since the middle of the 1980s, the devaluation of the Deutsche 
mark equilibrium exchange rate due to the cost of the German reunification which 
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has put an end to its undervaluation, the revaluation of the yen and a more 
undervalued dollar (Couharde/Mazier (2001)). All these elements contributed to 
explain the stability of the transition period, contrasting with the previous one, 
despite the higher flexibility of the EMS. In 1999 the euro replaced the ECU as the 
unit of account of the euro area. Finally, in 2002 the euro coins and banknotes 
entered in circulation, thereby giving the euro the status of medium of exchange 
and, inevitably, store of value.   
 
The European Monetary Union and the TARGET2 system 
 
The adoption of the euro implied the delegation of monetary and exchange rate 
policies of each member country to the European Central Bank (ECB). Together 
with the national central banks (NCB) of the 18 countries that have adopted the 
euro, the ECB constitutes the Eurosystem, which is the monetary authority of the 
Eurozone. The main goal of the Eurosystem is price stability. However, financial 
stability and integration are also part of its mandates. In order to achieve these 
objectives, the Eurosystem conducts the monetary policy of the Eurozone. 
Additionally, since the introduction of the euro as a medium of exchange, the Single 
Euro Payments Area (SEPA) has been established with the aim of integrating 
payments within the Eurozone. It was (and still is, since the implementation of the 
SEPA is a gradual process that is expected to be concluded in 2016) expected that 
the SEPA will contribute to efficiency in both goods and financial markets.  
 
The interaction between commercial banks, NCBs and the ECB is ruled by the 
SEPA. In practice, the system that ensures the automatic clearing of all payments, 
real and financial, within the Eurosystem is called TARGET 2 (Trans-European 
Automated Real-time Gross Settlement Express Transfer System). These payment 
transactions can be either real or financial. Whenever the banks of a given country 
receive (make) payments from another economic agent of the Eurozone, the NCB 
in question records a positive (negative) TARGET2 balance. This represents a 
claim (liability) not on another NCB but rather on the ECB, which acts as a clearing 
house that settles transactions among NCBs. A detailed description of the 
functioning of the TARGET2 system can be found in ECB (2013), Febrero/Uxò 
(2013), Mayer et al. (2012) and Whelan (2013).  
 
Since the introduction of the SEPA the number of operations that were undertaken 
within this system has been increasing steadily. Until 2008, TARGET2 balances 
were rather stable as current account deficits (surpluses) were matched by 
financial account surpluses (deficits). In other words, current account surpluses 
were “recycled” and used to finance economic growth in deficit countries. 
However, since the beginning of the crisis TARGET2 balances have shown the 
market's perception regarding the vulnerability of deficit countries - much of the 
surplus (deficit) registered in the TARGET2 balances of northern (southern) 
countries in the years after the crisis is explained by the "flight to quality" effect. 
 
After more than a decade of life, the euro finds itself in delicate situation. The panic 
produced by the financial crisis that broke out in 2008 damaged seriously member 
states, especially those that had accumulated large stocks of debt. The sovereign 
debt crisis, that forced six countries to ask for bailouts, brought to the surface 
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some of the hidden by-products of the euro5. The launch of a coordinated 
countercyclical programme to counter the effects of the crisis would have been the 
appropriate answer from a theoretical point of view. But, since the end of the 
1970s, during more than 35 years, and in spite of numerous European summits 
and resolutions, it appeared impossible to implement concretely such coordinated 
action at the level of 18 (or more) European nation States. Consequently, surplus 
countries and financial markets forced deficit countries to implement 
contractionary policies (in line with the so-called structural adjustment 
programmes that have been historically proposed by the IMF). Six years after the 
beginning of the crisis, those countries who were supposedly going to benefit from 
the membership of the EMU exhibit unacceptably high levels of unemployment, 
higher level of debt-to-GDP ratios and their GDP has grown modestly or decreased.      
 
A more sustainable framework: the European Clearing Union 
 
Although in hindsight it is easy to criticize the institutional framework of the EMU, 
it must be said that before its implementation many economists like Godley 
(1992), Mazier (1992) and Parguez (1999) pointed out at the weaknesses of the 
system and predicted the crisis that ended up breaking out. Despite the fact of not 
being an optimum currency area (in the sense of Mundell (1961) and Tavlas 
(1991)), the EMU failed at providing its member countries with adjustment 
mechanisms that tended to help them to reach the long-term external and internal 
equilibrium. On the contrary, as the crisis has shown, the deficiencies of the 
international and European monetary system emerged once again. On the one 
hand, countries that had accumulated external deficits were forced to pursue strict 
structural adjustment programmes, implying cuts in public spending in a context 
of recession. The natural consequence of these measures was a large increase in 
the rate of unemployment. On the other hand, surplus countries were not forced to 
rebalance their growth strategies (most of the pursue export-led growth strategies 
at the expense of southern European countries, which lad behind in their 
technological capabilities).  
 
This asymmetric way of solving external imbalances has been widely criticized (De 
Grauwe (2013)). In order to solve this problem, a Euro-bancor system could be 
introduced. The design of this regime is based on Keynes’ original contributions for 
the post-war international economic relations, whose rules of the game were to be 
discussed at the Bretton Woods conference. His proposal consisted on  
‘generalising the essential principle of banking, as exhibited in a closed system. The 
principle is the necessary equality of credits and debits, of assets and liabilities. If 
no credits can be removed from outside the banking system but only transferred 
within it, the bank itself can never be in difficulties’ (Keynes (1941)). The 
generalisation of this principle to a global scale required the creation of an 
international clearing union where every central bank had an account in bancors, a 
unit of account that would serve as the currency used for international 
transactions.  
 

                                                        
5 For a detailed description of the causes of the crisis in the Eurozone, we recommend the works of 
Lapavitsas (2012) and Mathieu/Sterdyniak (2013). 
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Although there are some differences in Keynes’ drafts of the proposal, it seems fair 
to say that Keynes had in mind a system where all international transactions 
between countries were mediated by the national central banks which, in turn, 
found their bancor balances at the clearing union debited (credited) every time the 
country undertook an import (export) transaction. Moreover, to prevent leakages 
from the system and ensure the symmetry of the adjustment process (unlike the 
case of the Gold standard) Keynes proposed that both surplus and deficit countries 
pay interests on their bancor balances, thereby providing incentives to purchase 
goods instead of hoarding reserves. Additionally, surplus countries could be 
eventually required to appreciate their currencies. A more updated version of 
Keynes proposal can be found in Davidson (1982). 
 
As Cesaratto (2013) and Lavoie (2014) point out, the current setting of the 
Eurosystem may provide some of the necessary institutions to implement a Euro-
bancor system. This is important from a political point of view, since our proposal 
does not require the abandonment of many of the institutions created during the 
process of integration, like the ECB or the SEPA and its associated TARGET2 
system. The ECB could keep its role of clearing house that is currently performing 
since the introduction of the SEPA. In the present system, all national central banks 
have accounts at the ECB where TARGET2 balances accumulate according to the 
intra-European real and financial transactions. In order to allow for a higher 
degree of flexibility that help deficit countries to balance their external positions, 
each member state would regain its national currency and peg it to the Euro-
bancor, which would be only a unit of account, as the ECU was. The exchange rates 
within the union would be fixed, but adjustable. Finally, the ECB would collect 
interests on bancor balances of both surplus and deficit countries. This feature 
would make the system more symmetric and fair. The proceeds of these interests 
would be distributed to deficit countries in order to allow them to improve their 
external performance. In the next section we show in detail the different ways in 
which this could be attained.       
 
 
3. Alternative closures 
 
Thus far, we have presented a very brief description of the different monetary 
regimes that characterised the European economy (at least, the majority of 
Western Europe countries) since the beginning of the integration process. We have 
also presented conceptually how a system based on Keynes’ bancor at a European 
level could work. The aim of this section is to represent each of these regimes in 
the framework of stock-flow consistent models. This will allow us to examine how 
each of the different institutional settings reacts to a certain shock. The simulation 
experiments will be helpful, firstly, to validate the models that represent the 
regimes that have already taken place and which outcomes are well-known. 
Secondly, by introducing the same shock into the Euro-bancor model we will be 
able to assess to what extent our proposal can solve the problems that the 
historical regimes were not able to deal with. 
 
Our starting point is Godley/Lavoie (2007a), who present how the traditional 
structure of a stock-flow consistent model can be extended to build a multi-
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country model. Some earlier studies on open economy stock-flow models are 
Godley (1999) and Godley/Lavoie (2005). Lately, there has been a growing 
literature in this field. For instance, Lavoie/Zhao (2010) build a three-country 
model with fixed and flexible exchange rate regimes in order to study the effects of 
reserve diversification. Godley/Lavoie (2007b) use a three-country framework 
with two exchange rates aimed at modelling the macroeconomic dynamics 
between two members of the euro area and the United States. Duwicquet/Mazier 
(2010) use a two-country model to examine the effects of financial integration 
within a monetary union. Finally, Mazier/Tiou-Tagba Aliti (2012) build a three-
country model to assess the contribution of potential exchange rate realignment to 
the narrowing of global imbalances. In the remaining of this section, we will 
explain how the framework proposed by Godley/Lavoie (2007a) can be modified 
to model each of the monetary regimes that found implementation in the euro area 
since the beginning of the process of integration6.         
 
The institutional agents of our model, the economic processes (transactions) that 
engage them and the financial assets and liabilities that constitute their balance 
sheets can be found in the social accounting matrix and the flow of funds (see 
Annex). The whole structure of the model, except for the behavioural equations, 
can be deduced from these matrices. Since we are not coming up with any 
innovation regarding the behaviour of institutional agents and the general 
structure of the model7, we focus our analysis in the alternative closures that 
describe each of the monetary regimes observed in Europe during the last decades.         
 

The European monetary system 

One of the salient points of the EMS was that national currencies were pegged to 
the ECU, which was a basket currency that only served as a unit of account. 
Although currencies were allowed to fluctuate slightly around the ECU, the 
fluctuation bands were insufficient to correct the imbalances that could arise as a 
result of structural (for instance, the productive structure) and/or temporary (for 
instance, inflation rates) differences between countries. That is why currency 
realignments were frequent in this system. For the sake of simplicity, in our model 
we assume that national currencies (being E7 the Spanish currency and E8 the 
German currency) are strictly pegged to the ECU, with no fluctuation margin at all. 
However, if a certain country is persistently accumulating current account deficits 
or if its current account is permanently below a certain threshold “T”, a 
devaluation of 𝜀% is introduced. The ECU/US dollar exchange rate (E9) is built as a 
weighted average of the German currency/US dollar exchange rate (E1) and the 
Spanish currency/US dollar exchange rate (E2).    
 

 

                                                        
6 The complete description of our model can be found in:  
7 The main difference with the previous models is that the portfolio decision regarding how many 
bonds to buy from each government is attributed to commercial banks of each country instead of 
households, which seems closer to reality. However, this has no impact on the results of the 
simulation, mainly because in our model commercial banks are rather passive. This may not be the 
case if we dealt with the dynamics associated to financialisation.  
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1
𝐸9

= 𝑌𝐺𝐸

𝑌𝐺𝐸+𝑌𝑆𝑃
. 1
𝐸1

+ 𝑌𝑆𝑃

𝑌𝐺𝐸+𝑌𝑆𝑃
. 1
𝐸2

     (1) 
 

𝐸7 = �
𝐸7−1                    𝑖𝑓 𝐶𝐴𝑡−𝑖𝑆𝑃 ≥ 𝑇  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 = 1, … ,5
𝐸7−1. (1 + 𝜀)    𝑖𝑓 𝐶𝐴𝑡−𝑖𝑆𝑃 < 𝑇  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 = 1, … ,5

  (2) 

 

𝐸8 = �
𝐸8−1                    𝑖𝑓 𝐶𝐴𝑡−𝑖𝐺𝐸 ≥ 𝑇  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 = 1, … ,5
𝐸8−1. (1 + 𝜀)    𝑖𝑓 𝐶𝐴𝑡−𝑖𝐺𝐸 < 𝑇  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 = 1, … ,5

  (3) 

 
During the years of the EMS, each national currency used to float against the US 
dollar and the remaining currencies of the world. Following Godley/Lavoie 
(2007a) approach to open economy stock-flow consistent modelling, if the nominal 
exchange rate floats it may be written as the price that clears the domestic bond 
market (in our case, the Spanish and German bond markets), as equation (4) 
shows. Then, as the Spanish currency/ ECU exchange rate (E7) and the German 
currency/ECU exchange rate (E8) are fixed, the Spanish currency/German 
currency exchange rate (E3) is also fixed and equal to E7/E8 (equation 5). 
Consequently, the Spanish currency/US dollar exchange rate (E2) can be simply 
deduced from the German currency/US dollar exchange rate (E1) by multiplying it 
by the Spanish currency/German currency exchange rate (E3), as equation (6) 
shows.  
                 𝐸1 = 𝐵𝑠𝐺𝐸−𝐵𝑑,𝑏𝐺𝐸

𝐺𝐸−𝐵𝑑,𝑐𝑏𝐺𝐸
𝐺𝐸−𝐵𝑠,𝑏𝑅𝑊

𝐺𝐸 −𝐵𝑠,𝑏𝑆𝑃
𝐺𝐸

𝐵𝑑,𝑏𝑈𝑆
𝐺𝐸        (4) 

𝐸3 = 𝐸7
𝐸8

        (5) 
𝐸2𝑡 = 𝐸1𝑡 .𝐸3𝑡        (6) 

 
In a context where countries are engaged in a fixed exchange rate arrangement, 
reserve accumulation becomes necessary to avoid both appreciations and 
depreciations. In this model we assume that reserves are accumulated under the 
form of bills denominated in US dollars. Following the traditional closure of a SFC 
model in a context of a fixed exchange rate, reserve accumulation is such that the 
balance sheet identity of the central bank holds (given that the model is consistent, 
this is equivalent to saying that the central bank absorbs (leaks) all the net inflow 
(outflow) of foreign exchange that results from the current account surplus 
(deficit)). This process is reflected for each of the European countries in equations 
(7) and (8). Since these bonds are denominated in US dollars, when computing the 
net wealth of each central bank it is required that we express all the assets and 
liabilities in the same currency. Thus, equations (9) and (10) translate the stock of 
foreign reserves into domestic currency. Note that this requires not only taking 
into account the change in foreign reserves but also the change in the nominal 
exchange rate.   
 

∆𝐵𝑠, 𝑐𝑏𝑆𝑃𝑈𝑆 = ∆𝑅𝑆𝑃+∆𝐻𝑆𝑃−∆𝐴𝑆𝑃−∆𝐵𝑑,𝑐𝑏𝑆𝑃
𝑆𝑃

𝐸2
      (7) 

 
∆𝐵𝑠, 𝑐𝑏𝐺𝐸𝑈𝑆 = ∆𝑅𝐺𝐸+∆𝐻𝐺𝐸−∆𝐴𝐺𝐸−∆𝐵𝑑,𝑐𝑏𝐺𝐸

𝐺𝐸

𝐸1
 (8) 

 
∆𝐵𝑑, 𝑐𝑏𝑆𝑃𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝑆𝑃−1

𝑈𝑆 .∆𝐸2 + ∆𝐵𝑠, 𝑐𝑏𝑆𝑃𝑈𝑆.𝐸2    (9) 
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∆𝐵𝑑, 𝑐𝑏𝐺𝐸𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝐺𝐸−1

𝑈𝑆 .∆𝐸1 + ∆𝐵𝑠, 𝑐𝑏𝐺𝐸𝑈𝑆.𝐸1   (10) 
 

Once the German bond market has been closed through E1 and that the reserve 
accumulation process has been defined, it is necessary to explain how the Spanish 
bond market is cleared. Since consistency between exchange rates must be 
achieved (E3=E7/E8=E2/E1) the Spanish central bank will make the necessary 
interventions that ensure that the exchange rate parities are verified (equation 
11). The German central bank, on the other hand, does not need to intervene in the 
domestic bond market since the exchange rate is doing that job. Thus, its stock of 
domestic bonds is constant (equation 12). 
 
    
𝐵𝑑, 𝑐𝑏𝑆𝑃𝑆𝑃 = 𝐵𝑠𝑆𝑃 − 𝐵𝑠, 𝑏𝑆𝑃𝑆𝑃 − 𝐵𝑠, 𝑏𝑈𝑆𝑆𝑃 − 𝐵𝑠, 𝑏𝑅𝑊𝑆𝑃 − 𝐵𝑠, 𝑏𝐺𝐸𝑆𝑃   (11) 

 
𝐵𝑑, 𝑐𝑏𝐺𝐸𝐺𝐸 = 𝐵𝑑, 𝑐𝑏𝐺𝐸𝐺𝐸�����������         (12) 

 
 

The euro and the TARGET2 system 

Since a detailed description of the working of the Eurosystem as it is today goes 
beyond the aim of this paper, we present a closure that incorporates only the 
essential features of the current institutional setting8. By “essential” we refer to 
those processes whose changes with respect to the EMS closure may imply a 
significant change in the dynamics of the model. Since the ECU has been replaced 
by the euro, the exchange rates E7, E8 and E9 are no longer necessary. It should be 
born in mind, however, that unlike the ECU, which was only a reference to which 
national currencies were pegged, the euro is a “true” currency (although, following 
Keynes’ Treatise, the euro is not money as it ought to be) in which real and 
financial transactions are denominated. Moreover, since there are no more 
national currencies, all national bonds are denominated in euros. Given that the 
euro floats freely against the US dollar, the traditional flexible exchange rate 
closure could be written in such a way that the euro/US dollar exchange rate clears 
the euro-denominated bond markets (equation (13)) and that national central 
banks purchase/sell domestic bonds in such a way that their balance sheet 
identities are satisfied (equations (14) and (15)). Since neither Spain nor Germany 
are engaged in a fixed exchange rate arrangement, there is no reserve 
accumulation (equations (16) and (17)) – the only possible change in foreign 
reserves may be due to valuation effects when reserves are expressed in euros 
(equations (18) and (19)). 
 
    

𝐸1 = 𝐸2 = 𝐵𝑠𝐺𝐸+𝐵𝑠𝑆𝑃−𝐵𝑑,𝑏𝐺𝐸
𝐺𝐸−𝐵𝑑,𝑐𝑏𝐺𝐸

𝐺𝐸−𝐵𝑠,𝑏𝑅𝑊
𝐺𝐸 −𝐵𝑠,𝑏𝑆𝑃

𝐺𝐸−𝐵𝑑,𝑏𝑆𝑃
𝑆𝑃−𝐵𝑑,𝑐𝑏𝑆𝑃

𝑆𝑃−𝐵𝑠,𝑏𝑅𝑊
𝑆𝑃 −𝐵𝑠,𝑏𝐺𝐸

𝑆𝑃

𝐵𝑑,𝑏𝑈𝑆
𝐺𝐸+𝐵𝑑,𝑏𝑈𝑆

𝑆𝑃    (13) 

 
∆𝐵𝑠, 𝑐𝑏𝑆𝑃𝑆𝑃 = ∆𝑅𝑆𝑃 + ∆𝐻𝑆𝑃 − ∆𝐴𝑆𝑃 − ∆𝐵𝑑, 𝑐𝑏𝑆𝑃𝑈𝑆 − ∆𝑇𝐺2𝑆𝑃       (14) 

                                                        
8 For those readers interested in a SFC model that fully describes the working of the Eurosystem we 
recommend the reading of Mazier/Valdecantos (2014).  
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∆𝐵𝑠, 𝑐𝑏𝐺𝐸𝐺𝐸 = ∆𝑅𝐺𝐸 + ∆𝐻𝐺𝐸 − ∆𝐴𝐺𝐸 − ∆𝐵𝑑, 𝑐𝑏𝐺𝐸𝑈𝑆 − ∆𝑇𝐺2𝐺𝐸       (15) 

 
𝐵𝑠, 𝑐𝑏𝑆𝑃𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝑆𝑃𝑈𝑆�����������              (16) 

 
𝐵𝑠, 𝑐𝑏𝐺𝐸𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝐺𝐸𝑈𝑆�����������              (17) 

 
∆𝐵𝑑, 𝑐𝑏𝑆𝑃𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝑆𝑃−1

𝑈𝑆 .∆𝐸2 + ∆𝐵𝑠, 𝑐𝑏𝑆𝑃𝑈𝑆.𝐸2         (18) 
 

∆𝐵𝑑, 𝑐𝑏𝐺𝐸𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝐺𝐸−1
𝑈𝑆 .∆𝐸1 + ∆𝐵𝑠, 𝑐𝑏𝐺𝐸𝑈𝑆.𝐸1       (19) 

 
As the reader may have already noticed, the balance sheet identities of the central 
banks of Spain and Germany have a new component: the TARGET2 balances. These 
balances arise as a result of real and financial transactions within the Eurosystem 
and constitute a “theoretical” asset for national central banks and a “theoretical” 
liability for the ECB9. However, this does not imply that in practice a national 
central bank cannot have a negative stock of TARGET2 balances (in this regard the 
cases of the so-called PIGS is illustrative). As equations (20) and (21) show, the 
change in TARGET2 balances can simply be defined as the sum of all the intra-
European transactions in a given period. In this model the transactions are given 
by exports, imports, interest payments and portfolio investment.   
 
∆𝑇𝐺2𝑆𝑃 = 𝑋𝑆𝑃𝐺𝐸 − 𝐼𝑀𝑆𝑃

𝐺𝐸 + 𝑟−1𝐺𝐸 .𝐵𝑑, 𝑏𝑆𝑃−1
𝐺𝐸 − 𝑟−1𝑆𝑃 .𝐵𝑑, 𝑏𝐺𝐸−1

𝑆𝑃 + ∆𝐵𝑠, 𝑏𝑆𝑃𝐺𝐸 − ∆𝐵𝑑, 𝑏𝑆𝑃𝐺𝐸 (20) 
 
∆𝑇𝐺2𝐺𝐸 = 𝑋𝐺𝐸𝑆𝑃 − 𝐼𝑀𝐺𝐸

𝑆𝑃 + 𝑟−1𝑆𝑃 .𝐵𝑑, 𝑏𝐺𝐸−1
𝑆𝑃 − 𝑟−1𝐺𝐸 .𝐵𝑑, 𝑏𝑆𝑃−1

𝐺𝐸 + ∆𝐵𝑠, 𝑏𝐺𝐸𝑆𝑃 − ∆𝐵𝑑, 𝑏𝐺𝐸𝑆𝑃 (21) 
 

 
The Euro-bancor model 
 
As it was mentioned in the previous section, the Euro-bancor model takes what we 
consider the most useful features of each of the systems that found 
implementation in Western Europe during the last decades. First, we borrow from 
the EMS the existence of a non-material unit of account to which national 
currencies are pegged. This fictitious currency, which in the EMS was called ECU, in 
Keynes’ proposal was called bancor. In this model, the Euro-bancor is determined 
in the same way as the ECU was determined in the EMS, i.e., as a basket currency of 
national currencies, all measured with respect to the US dollar. Second, in Keynes’ 
proposal countries accumulated bancor balances according to their external 
performance10 – whereas those countries that exhibited trade surpluses registered 
an increase in their bancor account at the ICU, countries running trade deficits 
registered a decrease in their stock of bancors. The idea of accumulating balances 
of a fictitious currency as a result of international transactions is the same that we 
observe in the current TARGET2 system.  This is a noteworthy issue, since it 
implies that most of the institutions that are required to implement a regime of 
                                                        
9 For the sake of simplicity, we omit the equations that describe the ECB. These equations can be 
found in Mazier/Valdecantos (2014), where the full description of the model is presented. 
10 In Keynes’ proposal there was no room for international capital mobility. Thus, only real 
transactions could give raise to changes in the stock of bancors held by each country. 
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this nature (a clearing union, an international unit of account and a system that 
registers the transactions within the region) already exist (the ECB could play the 
role of the ICU and the SEPA is the system that registers all the transactions) or 
have existed and could easily be restored (the ECU, that would play the role of the 
bancor). 
 
Let us first describe the basic closure of the Euro-bancor model taking into account 
the features described in the previous paragraph – we will then show how other 
aspects of Keynes’ idea can be introduced by modifying the following equations. As 
it is usual in every stock-flow consistent model, there whole system can be derived 
from a transaction matrix constituted by a social accounting matrix and a flow of 
funds. These matrices can be found in the annex. As mentioned before, the Euro-
bancor (E9) is a basket currency composed by European currencies (equation 
(22)). Unlike Keynes’ proposal, where all the countries in the world are engaged in 
the bancor framework and thus have all fixed exchange rates, in this case 
European currencies are pegged to the Euro-bancor (thereby fixed with respect to 
each other) but they float against the currencies of the rest of the world. This 
feature of the system is also borrowed from the EMS. The adjustment criterion of 
European currencies vis-à-vis the Euro-bancor (E7 for Spain and E8 for Germany) 
depends on the intra-regional external performance of each country (equations 
(23) and (24)), unlike the case of the EMS where the overall performance was 
considered11. The external performance of each country is evaluated taking a 
certain sustainability threshold for the bilateral current account. The exchange 
rate of each European currency against the US dollar (E1 for Germany and E2 for 
Spain) is such that the domestic bond market is in equilibrium (equations (25) and 
(26)). As was the case in the EMS, it should happen that the exchange rate of Spain 
vis-à-vis Germany is the same either computed through their exchange rates 
against the Euro-bancor or against the US dollar (equation 27).  
 
As regards the balance sheet identity of national central banks of Spain and 
Germany, even though they are engaged in a fixed exchange rate arrangement, the 
fact that the currency to which they are pegged (the Euro-bancor) does not have a 
physical existence, there is no need to accumulate reserves. This is one of the 
advantages of Keynes’ proposal – the lack of a need to hoard foreign reserves could 
prevent potential flows of effective demand from leaking outside the system12. 
Thus, the stock of dollar-denominated bonds by the central banks of Spain and 
Germany will be constant (equations (28) and (29)), although when expressed in 
                                                        
11 Although it is not presented in this article, we have tried another specification where the external 
performance of each country is measured through the overall balance of payments instead of taking 
only the current account. However, since in this model the weight of the financial sector is smaller 
in comparison to the real side of the economy the inclusion of the financial account into the criteria 
for the adjustment of the Exchange rate ends up having negligible effects. This is a weakness of the 
current calibration. We leave for future research the analysis of these processes in a context of 
financialisation. 
12 In Keynes’ original proposal, international capital movements were forbidden. In our model, we 
do not need to do this as because we are assuming that the central bank purchases any excess 
supply of domestic bonds that may result from a sudden capital outflow. This assumption allows us 
to introduce the bancor proposal without forbidding capital movements, which seems something 
impossible to do in the current context of global financialisation. Phrased differently, we consider 
more likely to ask central banks to do “whatever it takes” to let this system work than eliminating 
global finance.   
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domestic currency this stock may be subject to changes due to variations in the 
exchange rate (equations (30) and (31)). In terms of the dynamics of the model, 
even though reserves are not accumulated in a context of fixed but adjustable 
exchange rates within Europe, the fact that the European currencies float against 
the currencies of the US and the rest of the world allows for consistency to be 
achieved.  
 

 
1
𝐸9

= 𝑌𝐺𝐸

𝑌𝐺𝐸+𝑌𝑆𝑃
. 1
𝐸1

+ 𝑌𝑆𝑃

𝑌𝐺𝐸+𝑌𝑆𝑃
. 1
𝐸2

        (22) 
 
 

𝐸7 = �
𝐸7−1                    𝑖𝑓 𝐶𝐴𝐺𝐸𝑡−𝑖

𝑆𝑃 ≥ 𝑇  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 = 1, … ,5
𝐸7−1. (1 + 𝜀)    𝑖𝑓 𝐶𝐴𝐺𝐸𝑡−𝑖

𝑆𝑃 < 𝑇  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 = 1, … ,5
     (23) 

 

𝐸8 = �
𝐸8−1                    𝑖𝑓 𝐶𝐴𝑆𝑃𝑡−𝑖

𝐺𝐸 ≥ 𝑇  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 = 1, … ,5
𝐸8−1. (1 + 𝜀)    𝑖𝑓 𝐶𝐴𝑆𝑃𝑡−𝑖

𝐺𝐸 < 𝑇  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 = 1, … ,5
       (24) 

 
 

𝐸1 = 𝐵𝑠𝐺𝐸−𝐵𝑑,𝑏𝐺𝐸
𝐺𝐸−𝐵𝑑,𝑐𝑏𝐺𝐸

𝐺𝐸−𝐵𝑠,𝑏𝑅𝑊
𝐺𝐸 −𝐵𝑠,𝑏𝑆𝑃

𝐺𝐸

𝐵𝑑,𝑏𝑈𝑆
𝐺𝐸          (25) 

 

𝐸2 = 𝐵𝑠𝑆𝑃−𝐵𝑑,𝑏𝑆𝑃
𝑆𝑃−𝐵𝑑,𝑐𝑏𝑆𝑃

𝑆𝑃−𝐵𝑠,𝑏𝑅𝑊
𝑆𝑃 −𝐵𝑠,𝑏𝐺𝐸

𝑆𝑃

𝐵𝑑,𝑏𝑈𝑆
𝑆𝑃          (26) 

 
𝐸3 = 𝐸7

𝐸8
= 𝐸2

𝐸1
             (27) 

 
𝐵𝑠, 𝑐𝑏𝑆𝑃𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝑆𝑃𝑈𝑆�����������            (28) 

 
𝐵𝑠, 𝑐𝑏𝐺𝐸𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝐺𝐸𝑈𝑆�����������                (29) 
 
∆𝐵𝑑, 𝑐𝑏𝑆𝑃𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝑆𝑃−1

𝑈𝑆 .∆𝐸2        (30) 
 

∆𝐵𝑑, 𝑐𝑏𝐺𝐸𝑈𝑆 = 𝐵𝑠, 𝑐𝑏𝐺𝐸−1
𝑈𝑆 .∆𝐸1         (31) 

 
We have already introduced some of the main features of Keynes’ bancor proposal, 
i.e., the existence of an international unit of account and a system that registers all 
the transactions undertaken within the domain of this institutional arrangement. 
We can now introduce another key feature of this system: the clearing union. This 
is the institution where all the payments are cleared. Thus, every country would 
have an account at the clearing union. This account would be an asset for each 
national central bank and a liability for the clearing union, just as it happens in the 
current TARGET2 system.  
 
However, unlike the current system, Euro-bancor balances would not only be 
composed of international trade and portfolio investment within Europe, but there 
would also be some specific flows characterising Keynes’ proposal. First, in order 
to make the external adjustment process (the trend to make all countries’ current 
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account tend to zero) more symmetric than it is today, this system would make 
both debtor and creditor countries share the burden of the debts13. Thus, all 
countries would pay interests on their bancor balances, shall them be positive or 
negative. This rule should encourage countries to make their accounts at the 
clearing union be as close to zero as possible, since it would always be better to 
consume a real good (an import) than paying an interest that entails no 
consumption at all.  
 
A second flow that must be incorporated in the accumulation of Euro-bancor 
balances is the one related to the distribution of the funds collected by the clearing 
union, which result precisely from the aforementioned interest payments on Euro-
bancor balances. We call these flows resulting from the redistribution process 
“intra-European adjustment” (IEA). The sum of all these flows determines the 
change in the stock of Euro-bancors held by each country’s central banks 
(equations (32) and (33)). The sum of all the interest payments on Euro-bancor 
balances determines the profits of the clearing union (equation (34)), which 
distributes these funds to member countries according to the performance of the 
current account of each member country (equations (35) and (36)). Finally, we 
ensure that the balance sheet identity of the central banks of Spain and Germany 
holds through the purchases/sales of domestic bonds (equations (37) and (38)). 
  
∆𝐸𝐵𝑆𝑃 = 𝑋𝑆𝑃𝐺𝐸 − 𝐼𝑀𝑆𝑃

𝐺𝐸 + 𝑟−1𝐺𝐸 .𝐵𝑑, 𝑏𝑆𝑃−1
𝐺𝐸 − 𝑟−1𝑆𝑃 .𝐵𝑑, 𝑏𝐺𝐸−1

𝑆𝑃 + ∆𝐵𝑠, 𝑏𝑆𝑃𝐺𝐸 − ∆𝐵𝑑, 𝑏𝑆𝑃𝐺𝐸 −
|𝑟−1𝐸𝐵.𝐸𝐵−1𝑆𝑃| + 𝐼𝐸𝐴𝑆𝑃 .𝐸7        (32) 

 
∆𝐸𝐵𝐺𝐸 = 𝑋𝐺𝐸𝑆𝑃 − 𝐼𝑀𝐺𝐸

𝑆𝑃 + 𝑟−1𝑆𝑃 .𝐵𝑑, 𝑏𝐺𝐸−1
𝑆𝑃 − 𝑟−1𝐺𝐸 .𝐵𝑑, 𝑏𝑆𝑃−1

𝐺𝐸 + ∆𝐵𝑠, 𝑏𝐺𝐸𝑆𝑃 − ∆𝐵𝑑, 𝑏𝐺𝐸𝑆𝑃 −
|𝑟−1𝐸𝐵.𝐸𝐵−1𝐺𝐸| + 𝐼𝐸𝐴𝐺𝐸 .𝐸8       (33) 

 
 𝑃𝐶𝑈 = �𝑟−1𝐸𝐵. 𝐸𝐵−1

𝑆𝑃

𝐸7
� + �𝑟−1𝐸𝐵. 𝐸𝐵−1

𝐺𝐸

𝐸8
�                       (34) 

 

𝐼𝐸𝐴𝑆𝑃 =

⎩
⎪
⎨

⎪
⎧𝑃𝐶𝑈                    𝑖𝑓 𝐶𝐴𝑆𝑃

𝐺𝐸/𝐸7
𝑌𝑆𝑃
𝐸7

< 𝜃

0.5 𝑃𝐶𝑈             𝑖𝑓 𝐶𝐴𝑆𝑃
𝐺𝐸/𝐸7
𝑌𝑆𝑃
𝐸7

≥ 𝜃
    (35) 

 
𝐼𝐸𝐴𝐺𝐸 = 𝑃𝐶𝑈 − 𝐼𝐸𝐴𝑆𝑃       (36) 

 
∆𝐵𝑑, 𝑐𝑏𝑆𝑃𝑆𝑃 = ∆𝑅𝑆𝑃 + ∆𝐻𝑆𝑃 − ∆𝐴𝑆𝑃 − ∆𝐵𝑑, 𝑐𝑏𝑆𝑃𝑈𝑆 − ∆𝐸𝐵𝑆𝑃 (37) 

 
∆𝐵𝑑, 𝑐𝑏𝐺𝐸𝐺𝐸 = ∆𝑅𝐺𝐸 + ∆𝐻𝐺𝐸 − ∆𝐴𝐺𝐸 − ∆𝐵𝑑, 𝑐𝑏𝐺𝐸𝑈𝑆 − ∆𝐸𝐵𝐺𝐸  (38) 

 
 
Finally, there is another feature that derives from Keynes’ proposal that could be 
introduced. In the previous paragraph we mentioned that in Keynes’ proposal 
countries are encouraged to use their positive bancor balances to increase imports, 

                                                        
13 As it has been widely pointed out, in the current setting of both the international monetary 
system and the euro area, the external adjustment process is asymmetric because only debtor 
countries are forced to introduce the structural policies aimed at correcting the imbalances. 
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since otherwise they would be wasting these balances - if balances are going to be 
cleared it is better to use them to purchase real goods than giving them to the 
clearing union for nothing. This incentive to increase imports can be modelled by 
expanding the standard import equations used in stock-flow models. Normally, 
these equations depend on domestic income and the real exchange rate. In this 
case, as shown in equations (39a) and (40a), we add an additional term that 
depends on the burden of the stock of Euro-bancors. The intuition behind this term 
would be that the higher the burden (represented by the interest payments 
associated to them) the higher the incentive to increase imports. Now, if imports 
are increased it needs to be specified what sector is going to purchase this 
additional flow of goods from abroad. In this model we assume that it is the 
government, since in principle it is the only agent that could internalise the loss 
that the central bank would incur if Euro-bancor balances were gradually 
extinguished due to the payment of interests to the clearing union. Thus, we 
augment the traditional public spending equations, which consider government 
consumption exogenous, to incorporate this additional flow of imports (equations 
(41a) and (42a)). It is worth mentioning that in order to be consistent with Keynes’ 
case for a non-recessionary adjustment process the import equation is only 
augmented when Euro-bancor balances are positive. This implies that whereas 
surplus countries are forced to pursue more expansive policies, deficit countries 
are not forced to undertake a contractionary fiscal policy that restores the long-
term balance of payments equilibrium through a recession.   
 

𝑙𝑛(𝐼𝑀𝑆𝑃
𝐺𝐸) = �

𝜇0𝑆𝑃 + 𝜇1𝑆𝑃 . ln(𝑌𝑆𝑃) + 𝜇2𝑆𝑃. ln � 1
𝐸3
� + 𝜇3𝑆𝑃 . ln[1 + (𝑟𝑒𝑏 .𝐸𝐵−1𝑆𝑃)] 𝑖𝑓 𝐸𝐵−1𝑆𝑃 > 0 

𝜇0𝑆𝑃 + 𝜇1𝑆𝑃 . ln(𝑌𝑆𝑃) + 𝜇2𝑆𝑃 . ln � 1
𝐸3
�                                                    𝑖𝑓 𝐸𝐵−1𝑆𝑃 ≤ 0

    (39a)  

 
𝑙𝑛(𝐼𝑀𝐺𝐸

𝑆𝑃) = �
𝜇0𝐺𝐸 + 𝜇1𝐺𝐸 . ln(𝑌𝐺𝐸) + 𝜇2𝐺𝐸 . ln(𝐸3) + 𝜇3𝐺𝐸 . ln[1 + (𝑟𝑒𝑏 .𝐸𝐵−1𝐺𝐸)] 𝑖𝑓 𝐸𝐵−1𝐺𝐸 > 0 
𝜇0𝐺𝐸 + 𝜇1𝐺𝐸 . ln(𝑌𝐺𝐸) + 𝜇2𝐺𝐸 . ln(𝐸3)                                                    𝑖𝑓 𝐸𝐵−1𝐺𝐸 ≤ 0

    (40a)  

  

𝐺𝑆𝑃 = �
𝐺0𝑆𝑃 + 𝐺−1𝑆𝑃. (1 + 𝜌) + 𝜇3𝑆𝑃 . ln[1 + (𝑟𝑒𝑏 .𝐸𝐵−1𝑆𝑃)]    𝑖𝑓 𝐸𝐵−1

𝑆𝑃 > 0
𝐺0𝑆𝑃 + 𝐺−1𝑆𝑃 . (1 + 𝜌)                                                         𝑖𝑓 𝐸𝐵−1

𝑆𝑃 ≤ 0 
    (41a) 

 

𝐺𝐺𝐸 = �
𝐺0𝐺𝐸 + 𝐺−1𝐺𝐸 . (1 + 𝜌) + 𝜇3𝐺𝐸 . ln[1 + (𝑟𝑒𝑏.𝐸𝐵−1𝐺𝐸)]    𝑖𝑓 𝐸𝐵−1

𝐺𝐸 > 0
𝐺0𝐺𝐸 + 𝐺−1𝐺𝐸 . (1 + 𝜌)                                                         𝑖𝑓 𝐸𝐵−1

𝐺𝐸 ≤ 0 
    (42a) 

 
Another closure implying a real-side adjustment could consist of the utilisation of 
the flows of redistributed interests by the clearing union to finance the imports of 
capital goods that increase the stock of capital and eventually change the 
productive structure of the economy, thereby increasing competitiveness and, in 
the long run, reducing the demand for imported goods. This would require the 
augmentation of Spain and Germany’s import equations by the amount of “intra-
European adjustment” flows received from the clearing union (equations (39b) 
and (40b)). The amount of imported capital goods that results from these flows of 
“aid” would be added to the traditional investment function used in many stock-
flow consistent models (equations (41b) and (42b)). As it is shown in the 
simulations presented in the next section, the structural change effect is 
introduced as a gradual decrease in the income elasticity of imports of the deficit 
country. 
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𝑙𝑛(𝐼𝑀𝑆𝑃

𝐺𝐸) = 𝜇0𝑆𝑃 + 𝜇1𝑆𝑃. ln(𝑌𝑆𝑃) + 𝜇2𝑆𝑃 . ln � 1
𝐸3
� + 𝜇4𝑆𝑃 . ln [1 + 𝐼𝐸𝐴𝑆𝑃 .𝐸7]      (39b)  

 
𝑙𝑛(𝐼𝑀𝐺𝐸

𝑆𝑃) = 𝜇0𝐺𝐸 + 𝜇1𝐺𝐸 . ln(𝑌𝐺𝐸) + 𝜇2𝐺𝐸 . ln(𝐸3) + 𝜇4𝐺𝐸 . ln [1 + 𝐼𝐸𝐴𝐺𝐸 .𝐸8]      (40b)  
 
𝐼𝑆𝑃

𝐾−1
𝑆𝑃 = 𝛾0𝑆𝑃 + 𝛾1𝑆𝑃 . 𝑃

𝑆𝑃

𝐾−1
𝑆𝑃 + 𝛾2𝑆𝑃. 𝑟−1

𝑆𝑃.𝐿−1𝑆𝑃

𝐾−1
𝑆𝑃 + 𝛾3𝑆𝑃.𝑢−1𝑆𝑃 + 𝜇4𝑆𝑃 . ln [1 + 𝐼𝐸𝐴𝑆𝑃 .𝐸7]              (41b) 

 
𝐼𝐺𝐸

𝐾−1
𝐺𝐸 = 𝛾0𝐺𝐸 + 𝛾1𝐺𝐸 . 𝑃

𝐺𝐸

𝐾−1
𝐺𝐸 + 𝛾2𝐺𝐸 . 𝑟−1

𝐺𝐸.𝐿−1𝐺𝐸

𝐾−1
𝐺𝐸 + 𝛾3𝐺𝐸 . 𝑢−1𝐺𝐸 + 𝜇4𝐺𝐸 . ln [1 + 𝐼𝐸𝐴𝐺𝐸 .𝐸8]            (42b) 

 
If the structural change process if satisfactory it would be expected to observe that 
after some periods the deficit country starts being able to substitute imports, 
thereby reducing the dependence on foreign goods. In order to model this 
particular scenario we either endogenize the productive structure or we 
introduced structural change as an exogenous shock that gradually takes place 
some periods after the country has started to import the capital goods that will 
contribute to the process of import substitution. For the sake of simplicity, in this 
model we treat structural change as exogenous.  
 
These equations complete the closure of the Euro-bancor model. We are now able 
to turn to the simulation experiments, in order to assess the advantages and 
disadvantages that this system may have in comparison to the previous 
experiences that took place in Europe. 
 
 
4. Simulations 
 
In this section we intend to show each baseline scenario described above in order 
to examine the different reaction of each system, which will be explained by the 
institutional arrangement embedded on them. Our first challenge is to “validate” 
our models that represent events that have already happened. Thus, we begin with 
EMU scenario. Our experiment consists of an introduction of a competitiveness 
loss in Spain. Since the introduction of the euro, the negative competitiveness was 
produced by the unfavourable parities at which southern countries entered the 
euro (Duwicquet et al (2012)). Figure 1 presents the impact of this shock on the 
EMU model and on two versions of the EMS model. The reason why we have two 
versions of the EMS model is given by the fact that we have chosen two different 
thresholds for the devaluation rule. In the EMS 1 model, the threshold is higher 
(larger current account deficits are allowed), in the EMS 2 model the threshold is 
lower (the size of the current account deficits that is allowed is smaller).  
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Figure 1 

 
As it can be intuited the EMS 1 model is more stable than the EMS 2 one. This is 
because in the EMS 2 model continuous devaluations of Spain and Germany take 
place. After the initial negative shock on Spain, current account deficits are 
accumulated. Since these deficits exceed the threshold (which is set at a lower level 
than in the EMS 1 model), a devaluation of the Spanish currency is triggered. This 
brings Spain’s current account into surplus, at the expense of Germany, which goes 
into deficit. After some periods, the German currency devalues exactly for the same 
reason that the Spanish currency had devaluated before: the size of the current 
account deficit is exceeding the predetermined threshold. These dynamics repeat 
regularly over time. If this cyclical behaviour is not desired (for instance, because 
the continuous fluctuations of exchange rates discourage international trade), the 
solution could be to set the threshold in a level that does not trigger these 
dynamics, as it is shown in model EMS 1. However, this may be hard to reach in 
practice because of the negative impacts that such a high threshold (meaning a 
threshold that allows for relatively large deficits) might have on the domestic level 
of activity, employment, public finances and debt sustainability. During the years 
of the EMS the dynamics were closer to the one described in model EMS 2 
(beginning of the 1980s) and then to the one represented by model EMS 1 (end the 
1980s).  
 
It should be noted that the trajectories of the EMU and EMS 1 scenarios are very 
similar, being the only difference the size of the initial drop of the current account 
balance. This small difference is given by the behaviour of the exchange rate in 
each of the cases. As Figure 2 shows, if we take the EMU scenario, since what is lost 
by Spain due to the competitiveness shock is earned by Germany the euro (which 
in this setting is also the Spanish currency) remains constant against the US dollar. 
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In other words, the overall current account of the euro area remains unchanged. 
The situation is different in the EMS scenarios, where Spain regains its currency. In 
both cases after the initial shock an appreciation takes place, due to the 
appreciation of the ECU (E9). Recall that the ECU was constructed as a weighted 
average of the Spanish and the German currencies against the US dollar. Since after 
the shock Germany is running a current account surplus its exchange rate against 
the US dollar appreciates (equation 4). As long as there are no adjustments 
between the Spanish and the German currencies, the initial parities are kept 
constant. Thus, the Spanish currency ends up appreciating as well. Depending on 
the threshold introduced in the adjustment rule there will be continuous 
devaluations or not. What the EMS1 scenario shows is a paradoxical situation, 
where Spain runs persistent current account deficits at the same time that its 
currency appreciates. As a consequence, Spain accumulates increasing stocks of 
external debt that eventually have to be paid. Hence, a scenario like EMS 1 does not 
seem feasible, as it has been illustrated by the burst of the rigid EMS in 1992-1993.     
 

Figure 2 

 
 
Now that the differential evolution of the exchange rate in the EMU and EMS 
scenarios has been explained, we can understand why the current account of Spain 
against Germany exhibits a higher deterioration in the EMU scenario, as shown in 
Figure 1. As a result of the negative competitiveness shock, Spain’s imports from 
Germany increase. This increase is higher in the EMU scenario since, as Figure 3 
shows, GDP falls less in this case with respect to the EMS scenarios. The reason 
why GDP exhibits a better performance in the EMU case is related to the evolution 
of the exchange rate that we have just explained. Since in the EMS cases the ECU 
(and hence the Spanish and German currencies) appreciates Germany finds that its 
initial competitiveness gain is eroded. Thus, even though it keeps registering an 
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overall current account surplus, it is lower than the one observed in the EMU 
scenario where there is no appreciation of its currency. The fact that Germany’s 
competitiveness after the appreciation of the exchange rate is lower in the EMS 
cases than in the EMU scenario makes that its imports from Spain tend to be lower 
in the EMS cases. Hence, Spain’s exports and GDP are also lower in both EMS 
scenarios, thereby undermining the initial increase in imports from Germany 
exogenously introduced with our shock.     
 
Scenario EMS 1 has another problem in terms of long-term desirability. As Figure 3 
shows, a situation where Spain accumulates persistent current account deficits 
implies that its GDP remains permanently below the baseline scenario. The 
consequences of such a situation would be damaging in terms of employment, 
effective demand and long-term productivity growth. An identical outcome is 
observed in the EMU scenario, where after the competitiveness shock Spain is 
condemned to grow at a slower pace, with eventual phases of high growth driven 
by booms in specific activities, as was the case with construction during the mid-
2000s. This need not be the case if the EMU functioned in such a way that each 
country does not become a small and open economy that does not issue the 
currency in which its debts are denominated. But as long as no reforms are 
undertaken the future looks dismal.   
 
 
 

Figure 3 

 
 
 
Let us now turn to the different closures of the Euro-bancor model. The first one, 
which we label Eurobancor 1, consists of the introduction of the clearing union and 
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Euro-bancor balances that entail interests, which are collected and distributed by 
the clearing union. The second closure, which we label Eurobancor 2, is the same 
as before but with a lower threshold on the devaluation rule, such that after an 
initial adjustment of the Spanish exchange rate no exchange rate adjustments take 
place (current account balances remain above the threshold). The third closure, 
which we label Euro-bancor 3, considers a very low threshold (no current account 
deficits are allowed). As a result, a devaluation of the currency of Spain is followed 
by a devaluation of the German currency and so forth. The scenario that we call 
Eurobancor 4 is the one where countries use the “aid” provided by the clearing 
union (i.e., the redistribution of interests by the clearing union) to purchase 
imported capital goods that in the medium term allow for a higher degree of 
import substitution (equations 39b to 42b). We represent this by saying that after 
five periods of importing capital goods the country’s income elasticity of imports 
starts decreasing gradually for ten periods, after what it remains constant over 
time. Finally, the model Euro-bancor 5 introduces the additional terms on the 
imports equations, in order to represent the higher incentive to import that 
surplus countries may have in this institutional setting. As mentioned before, these 
imports are computed as part of government consumption (equations 39a to 41a). 
For the Eurobancor 4 and 5 cases we have introduced the more generous 
devaluation threshold, in order to emphasize the real effect of the adjustment.  
 
 
 

Table 1 
 

Closure Main features Operationalization 

Eurobancor 1 Interest payments and 
redistribution 

Surplus and deficit countries pay 
interests on bancor balances. The CU 

distributes the interests to deficit 
countries. The devaluation threshold 

(far from 0%) is never reached. 

Euronabcor 2 
Interest payments, 

redistribution and stable 
exchange rate adjustment 

Surplus and deficit countries pay 
interests on bancor balances. The CU 

distributes the interests to deficit 
countries. The devaluation threshold 
(closer to 0%) is reached only once 

by the country that suffers the shock. 

Eurobancor 3 

Interest payments, 
redistribution and 

unstable exchange rate 
adjustment 

Surplus and deficit countries pay 
interests on bancor balances. The CU 

distributes the interests to deficit 
countries. The devaluation threshold 

(very close to 0%) is reached 
persistently by both countries. 

Eurobancor 4 
Interest payments, 
redistribution and 
structural change 

Surplus and deficit countries pay 
interests on bancor balances. The CU 

distributes the interests to deficit 
countries. The devaluation threshold 
(far from 0%) is never reached. The 
deficit country uses the “aid” from 
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the CU to import capital goods that 
eventually change the productive 

structure. 

Eurobancor 5 

Interest payments, 
redistribution and 

adjustment through 
government spending 

Surplus and deficit countries pay 
interests on bancor balances. The CU 

distributes the interests to deficit 
countries. The devaluation threshold 
(far from 0%) is never reached. The 

surplus country increases public 
spending of imported goods to avoid 

wasting the bancor balances. 
 
 

Figure 4 

 
 
Figure 4 represents the reaction of each model to the same competitiveness shock 
analysed before. The trajectory followed by the bilateral current account of Spain 
with respect to Germany in model Euro-bancor 1 is qualitatively similar to that of 
the EMS 1 model. This seems reasonable since in neither case the adjustment 
mechanisms are triggered (or if there are, like in EMS 1 and Euro-bancor 1, the 
threshold allows for so large deficits that no devaluation takes place).  
 
As regards models Euro-bancor 2 and 3, the initial trajectories are very similar. It 
is observed and initial deterioration in the current account (due to the shock) 
followed by an immediate improvement, explained by the transfers of the interests 
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that the clearing union has collected (recall that in this framework the clearing 
union collects interests on Euro-bancor balances and transfers them to member 
countries according to their external performance). Since in the periods after the 
shock it is Spain whose current account is in deficit, the clearing union transfers 
the totality of the interests to Spain. However, these interests, computed as a credit 
in Spain’s current account, are not sufficient to bring the current account balance 
above the threshold (neither the lower nor the higher one). Thus, the Spanish 
currency is devalued in period 55. The immediate effect is an increase in the 
current account balance, to the extent that turns into surplus. Hereafter, the 
trajectories of models Euro-bancor 2 and 3 diverge. The reason is given by the 
effect that the predetermined threshold has on Germany’s current account. In 
model Euro-bancor 3, where the threshold is lower (smaller deficits are tolerated), 
the devaluation of the Spanish currency and the consequent current account 
surplus of Spain imply a current account deficit in Germany that falls below it. This 
brings the German current account into surplus, at the expense of Spain. From then 
on, the dynamics are similar to the ones observed in model EMS 2 where one 
exchange rate adjustment followed another. We concluded that these dynamics 
were not desirable (as a matter of fact, European policy-makers decided to 
abandon the EMS for this reason). Model Euro-bancor 2 shows more stable 
dynamics for the simple reason that the devaluation threshold is higher. Thus, 
Germany “accepts” the current account deficit brought about by the devaluation of 
the Spanish currency and no more exchange rates adjustments take place. It is 
worth noting that this scenario implies that in the long run Spain runs a current 
account surplus vis-à-vis Germany. 
 
Finally, models Euro-bancor 4 and 5 seem to provide the more stable adjustment 
processes. In the case of model Euro-bancor 4, after the initial shock that brings 
Spain’s current account into deficit, the accumulation of Euro-bancor balances and 
the subsequent redistribution of interests by the clearing union imply an “aid” to 
Spain that is used to purchase imported capital goods. This additional flow of 
imports, which is added to the one produced by the initial shock, prevent Spain’s 
current account from reaching equilibrium in the short run. However, after some 
periods, the effects of structural change take over and the country starts to 
substitute imports. This is reflected in the gradual improvement of Spain’s current 
account until it finally reaches a position that is close to equilibrium. 
 
As regards model Euro-bancor 5, after the initial shock the accumulation of 
positive Euro-bancor balances by Germany produces an incentive to increase its 
purchases of goods from Spain. These imports are purchased by the government. 
In the long run, this produces a trend to balance the external positions at the same 
time that potential flows of effective demand do not leak from the system. We 
consider that the trajectories described by model Euro-bancor 4 and 5 are the ones 
that Keynes had in mind when designing the proposal of an international clearing 
union that he presented at the Bretton Woods conference, which aimed at  ‘the 
substitution of an expansionist, in place of a contractionist, pressure on world 
trade’ (Keynes (1941)). 

Let us take a quick look to the behaviour of the Spanish currency vis-à-vis the US 
dollar in under each of these alternative institutional settings, which can be seen in 
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Figure 5. Since the monetary arrangement is constrained to the European 
economy, the exchange rate of the Spanish currency vis-à-vis the dollar floats 
(equation 26). Taking into account that Spain is running current account deficits 
(both bilateral and overall) the depreciation of its currency is not surprising. In the 
case of Eurobancor 1, the negative impact of the shock in terms of the current 
account balance is followed by a succession of periods where it keeps on 
deteriorating but at a very slow pace. This is due to the fact that even if the level of 
activity has decreased, the higher propensity to import (introduced as the 
exogenous shock) prevents the economy from restoring external equilibrium 
through the income effect. This slight accumulation of current account deficits is 
followed by light depreciations.  

The cases of Eurobancor 2 and 3 are identical to Eurobancor 1 until a first 
adjustment in the exchange rate of the Spanish currency against the Eurobancor 
takes place, in period 54. When this happens, the current account reverses its sign 
thereby producing an appreciation. As the trade surplus boosts economic growth, 
imports increase further. This not only erodes the new trade surplus but also 
produces an upward pressure on the exchange rate towards depreciation of the 
Spanish currency (see the evolution of the exchange rate in Eurobancor 2 and 3 
between 56 and 59). From then on, it is observed that whereas the exchange rate 
remains stable in Eurobancor 2, it starts fluctuating in Eurobancor 3 (for the 
reasons that have already been described above).  

The cases of Eurobancor 4 and 5 exhibit an initial depreciation followed by and 
appreciation. After the initial shock the Spanish currency depreciates against the 
dollar for the same reasons examined above, i.e., the current account deficit 
produced by the loss of competitiveness. In the case of Eurobancor 4, where Spain 
is provided with “aid” to import capital goods, the trade and current account starts 
improving but at a slower pace than in the case of Eurobancor 5, where the 
adjustment mechanism implies only an increase in exports due to the higher 
demand for Spanish imports by the German government. Even though the 
relatively weaker performance of the Eurobancor 4 scenario in terms of the 
current account balance, Figure 6 shows that the country finds itself better off in 
terms of economic growth. This is due to the positive effect that the imports of 
capital goods have on investment and aggregate demand. The structural change 
derived from this adjustment mechanism should be more beneficial for long-run 
growth and should also reduce the country’s exposure to another sudden 
competitiveness shock.      
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Figure 5 
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Figure 6 

 

Finally it is worth analyzing the impact of the different European monetary 
regimes on the world imbalances, as illustrated by Figure 7, which plots the 
current account of the US. It is no surprise that, with the Eurpoean Monetary 
Union,  the negative shock on Spanish competitiveness has only intra-European 
effects without any impact on the US current account. With the eurobancor 
regimes the shock induces an improvement of the current account of the US thanks 
to the appreciation of the German currency against the dollar and the increase of 
the German GDP. But, as the exchange rates of Spain and Germany are floating 
against the dollar, it allows a progressive reduction of the US surplus. It is only 
with the eurobancor 4 regime that the US current account exhibits a small deficit in 
the long run thanks to the structural improvement of the Spanish competitiveness. 
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Figure 7 

 

5. Conclusions 
 
Regardless the nature of the crisis in the Eurozone (either a competitiveness crisis 
in the South due to the introduction of a single currency or a banking crisis 
explained by insufficient regulation) there is a possible way-out that could provide 
the system with a higher level of stability and fairness. As Cesaratto (2013) and 
Lavoie (2014) have shown, the current payments system in the euro area is rather 
close to the one that Keynes proposed for the reform of the international monetary 
system at the beginning of the 1940s. In this paper we tried to model how the 
clearing union proposal, associated to an international unit of account that is only 
used for the settlement of international payments, could be modelled in the 
framework of a stock-flow consistent model. We found that the Eurosystem 
already has many of the institutions that would play a key role under such a 
regime. Our simulations show in which way the existing institutions should be 
modified in order to make the Eurozone an area less prone to producing large 
imbalances that, in the absence of either a system of fiscal transfers between 
regions or a central bank that can provide unlimited liquidity to deficit countries, 
will inevitably suffer from recurrent crises.    
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