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Executive Summary

1. Accession to the European Union (EU) will open the way for Poland to start preparations
for participation in the euro area, this being the next stage of economic integration. Upon joining
the EU Poland will have committed to subsequently adopt the euro and, as a consequence, to
accept a common monetary policy together with the other euro zone countries. However, the
exact moment for the adoption of the euro has not yet been set. This Report has been prepared
by economists of the National Bank of Poland with the aim of assessing the benefits and costs
of introducing the common currency. The assessment also reviews the choice of an optimal
strategy of euro adoption. The Report seeks to determine the moment of euro adoption most
beneficial to Poland. This moment depends on fulfilling a number of conditions of monetary
union participation (the Maastricht criteria). These criteria can be fulfilled earlier or later on. The
analysis indicates that the sooner these criteria are met and the euro is introduced – with the
support of an appropriate economic policy – the greater the benefits for long-term economic
growth will be.
2. The Maastricht criteria include fiscal criteria referring to the general government deficit and
public debt as well as monetary criteria, related to price stability, the level of long-term interest rates
and exchange rate stability. The Maastricht convergence criteria are not only a formal requirement
for Poland’s participation in the euro zone but also a basis for a sound macroeconomic stance,
creating conditions conducive to long-term economic growth. Thus, meeting the criteria both
opens the way to the euro and is beneficial to growth.
3. According to the fiscal convergence criteria a country wishing to join the monetary union
cannot have a planned or actual general government deficit in excess of 3% of GDP. Moreover, its
public debt should not be higher than 60% of GDP. The inflation criterion is fulfilled when inflation
in the applicant country does not exceed by more than 1.5 percentage points the average inflation
of the three best EU performers in terms of price stability. The interest rate criterion is fulfilled when
the long-term interest rate does not exceed by more than 2 percentage points the average interest
rate in the three best EU performers in terms of price stability. Moreover, an accession country is
obliged to participate for a minimum period of two years in the Exchange Rate Mechanism II (ERM
II). Over this period the exchange rate of the domestic currency against the euro should be
maintained within fluctuation bands not wider than +/-15% around a central parity. Moreover,
during ERM II participation no severe tensions in the foreign exchange market, and in particular no
devaluations of the central parity, should occur.
4. In November 2003 Poland fulfilled the inflation, long-term interest rate and public debt
criteria. The fulfilment of the general government deficit criterion requires the implementation of
thorough reforms limiting public expenditures and increasing the efficiency of public finance
management. The exchange rate criterion can only be fulfilled after Poland has entered ERM II.
Meeting this criterion will depend on the conduct of a credible macroeconomic policy.
5. The decision on the acceptance of Poland as a member of the common currency area
will be taken by the ECOFIN Council and will be based on the conclusions of Convergence
Reports, prepared by the European Commission and the European Central Bank (ECB). These
reports will contain an assessment of the preparedness of the Polish economy for monetary union
membership.
6. Participation in a monetary union involves giving up an independent interest rate policy and
floating exchange rate. Once in the euro zone, these tools can no longer be used to smooth economic
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fluctuations resulting from shocks affecting the Polish economy. Therefore, euro entry bears the risk
of an increase in the volatility of output, employment and consumption. The magnitude of the related
cost will depend on the relative effectiveness of ECB monetary policy in stabilizing the economy in
Poland in comparison to the effectiveness of domestic monetary policy.
7. Although it is undisputed that independent interest rate policy may be an efficient
economic stabilization tool, the stabilizing function of a floating exchange rate is limited. A floating
exchange rate can be considered both as an instrument stabilizing economic fluctuations and as
a source of disturbances, magnifying those fluctuations. The effectiveness of a floating exchange
rate in neutralizing shocks depends on the extent to which it reflects economic fundamentals.
However, since the globalisation of financial markets increases the mobility of international capital
flows, the role of factors not related to the real sector of the economy in determining exchange
rates increases. Expectations of the risk premium and future path of central bank interest rates as
well as the inherent characteristics of financial markets can make the current exchange rate deviate
from the level consistent with macroeconomic equilibrium.
8. In the absence of autonomous monetary policy there should be alternative mechanisms in
the economy for absorbing asymmetric shocks – that is, shocks impacting the Polish economy
differently from the euro area (the common shocks should be addressed by ECB policy). The more
effective are these mechanisms, the lower is the cost of single currency area participation.
9. The labour market is an efficient mechanism for absorbing the negative consequences of
asymmetric shocks provided that it is characterized by high labour mobility or wage flexibility. In the
event of economic disturbances, labour flows and wage discipline reduce the scale of necessary
adjustment in output and employment. The Polish labour force is characterized by low international
mobility due to linguistic and cultural barriers, qualifications mismatch, a low propensity to migrate
and institutional barriers restricting access to labour markets in several EU countries. Wage flexibility
is low and the degree of employment protection is relatively high in Poland. Hence the Polish labour
market is not a very efficient mechanism for absorbing the negative consequences of asymmetric
shocks. The condition for making the labour market more efficient is to make the wage setting
process and other employment conditions more flexible.
10. Fiscal policy is another instrument for smoothing fluctuations of output and employment
in the presence of asymmetric shocks. Its influence on the economy comes mainly through the
automatic stabilizers. These stabilizers lead to automatic changes in the budget deficit in response
to output fluctuations and thus constitute a factor smoothing domestic demand over the business
cycle. Economic research shows that optimal fiscal policy should allow the unrestrained operation
of automatic stabilizers and limit the scope for the discretionary actions of fiscal authorities; this is
reflected in the principles of the Stability and Growth Pact. Currently public finance in Poland
displays a high structural deficit. To restore the stabilizing function of fiscal policy and thus reduce
the costs of euro area participation, a complex reform of the public finances, focused on reducing
expenditures, is necessary.
11. The costs of participation in a monetary union also depend on the vulnerability of an
economy to asymmetric shocks. The main indicator of this vulnerability is the degree of business
cycle synchronisation with other economies in the monetary union. According to empirical findings,
due to the strong trade integration between the economies the convergence of business cycles in
Poland and in the euro area is moderately high. Moreover, further economic integration between
the two economies is underway, leading to a systematic increase in their cyclical convergence. The
share of intra-industry trade in the trade structure of Poland and the euro area, which is of key
importance for the durability of synchronization, is growing.
12. It may be expected that accession to the EU and the euro area will provide an additional
boost to the cyclical convergence of Poland and the euro zone. It should also improve the efficiency
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of adjustment mechanisms other than that of the exchange rate, thus lowering the cost of giving
up autonomous monetary policy. Right from the moment of Poland’s EU accession the application
of the Stability and Growth Pact rules to Poland, by limiting the scope for fiscal discretion, should
support business cycle synchronisation and greater wage discipline. Moreover, the permanent
elimination of the possibility of exchange rate adjustments should enhance wage flexibility.
Introducing the common currency will be accompanied by increased trade with the euro area and
the elimination of the asymmetric influence of the interest rate policies of the European Central
Bank and the National Bank of Poland (NBP), thus leading to increased cyclical convergence
between Poland and the euro area.
13. Adoption of the euro requires fulfilment of the price stability criterion. In exceptional
circumstances this may imply a necessity to lower inflation in the reference period below the
permanent inflation target (2,5% +/-1 percentage point) adopted by the Monetary Policy Council
(MPC). This might entail a cost in the form of a transitional lowering of economic growth. Yet it is
unknown, what exactly the reference value will be at the time Poland will have to fulfil the criterion.
To assess the possible costs related to the reduction of inflation it is assumed in this Report that to
be on the safe side, the reference value should be taken to be very low and that meeting the
inflation criterion might require lowering inflation by 1 percentage point below the MPC target for
a period of approximately one year. Two alternative approaches have been used to estimate the
output loss resulting from the disinflation; a simulation with the macroeconometric model of the
Polish economy ECMOD and a ‘sacrifice ratio’ approach based on the Phillips curve. The simulations
with ECMOD were based on two scenarios: a monetary one, where inflation is lowered by
tightening monetary policy, and a fiscal one, where fiscal contraction is the instrument used to
reduce inflation. Simulation results indicate that meeting the inflation criterion is associated with
GDP falling by 0.3-0.8% below the level observed in the higher inflation scenario in the two year
horizon. This suggests that the possible temporary lowering of economic growth will not be
significant. Since the calculations were based on the assumption of a very low reference value for
inflation, the results may be thought of as an upper bound on the potential cost of fulfilling the
criterion.
14. Joining the euro area will generate important and permanent benefits for the Polish
economy. They can be divided into two categories: the direct effects of monetary integration,
associated with an immediate and permanent change of business conditions; and long-term
benefits resulting from the adjustment processes triggered by entry into the euro zone.
15. The direct effect of Poland’s adoption of the euro will be the elimination of the costs
related to zloty/euro exchange rate transactions. Releasing labour and capital resources engaged
in foreign exchange operations and relocating them into alternative productive uses will raise GDP.
The second direct change associated with the adoption of the euro is the elimination of exchange
rate risk between Poland and the euro area. This will lead to a decline in domestic interest rates
by the amount of the currency risk premium incorporated in them and thus will lower the cost of
capital. The changes in the business environment following Poland’s euro adoption will initiate
numerous adjustment mechanisms that should accelerate long-term economic growth.
16. It may be expected that euro adoption will spur investment. Domestic investment will rise
because the cost of capital will decline due to the reduction of the exchange rate risk premium
incorporated in interest rates. Increased foreign capital inflow, particularly of a long-term character, will
in turn be induced by the improved macroeconomic stability of Poland and the elimination of exchange
rate risk. Eliminating the exchange rate risk between Poland and the euro area should also significantly
contribute to foreign trade expansion and the related benefits: increasing specialization and scale of
production, increased investment and the transfer of new technologies and “know how” to the country.
17. One of the most important benefits of Poland’s participation in the single currency area
is the irrevocable elimination of the risk of a currency crisis and an enhanced credibility of

A REPORT ON THE COSTS AND BENEFITS OF POLAND’S ADOPTION OF THE EURO

7

Executive Summary

macroeconomic policy, which will lead to a decrease in the country’s macroeconomic risk. As
a consequence of euro entry the risk of rapid foreign capital movements destabilizing the economy
will diminish. This will foster long-term capital inflow and thus reduce the growth barrier stemming
from the low level of domestic savings in Poland.
18. Adopting the single currency will support the integration of the Polish financial market
into that of the euro zone, which should improve the conditions of financing for Polish enterprises.
Firms will have better access to the deep financial markets of the euro zone, which will enable them
to satisfy their needs for financial services that are unavailable in the domestic market and to choose
the most competitive financial intermediaries. The reduction of the country’s macroeconomic risk,
together with the elimination of exchange rate fluctuations and the reduction of transaction costs
will make the prices of securities more closely connected to real factors, and hence improve the
allocation of capital. Joining the euro zone should also promote stronger competition in the
domestic financial market, leading to an improved efficiency in financial intermediaries and
a reduction in the cost of their services.
19. Introducing the single currency and the consequent elimination of exchange rate risk and
transaction costs will make relative prices more transparent and boost competition in the goods
and services markets. Increased competition will promote a better allocation of capital and labour,
and exert a stronger pressure on the efficient use of available resources, which will enhance the
efficiency of factors of production. Furthermore, stronger competition will foster the processes of
innovation and the development of modern technology, which are the driving forces of long-term
economic growth.
20. The simulation presented in the Report aims at quantifying the size of the benefits related
to the decline in interest rates and the higher foreign direct investment (FDI) inflow following the
adoption of the euro. It was conducted for several scenarios differing in their assumptions about the
date of Poland’s euro entry and the size of FDI inflow. The most positive outcome was achieved in
the scenario assuming – thanks to earlier preparatory actions – 2007 as the euro accession date and
assuming an additional annual average FDI inflow of 1% of GDP in the period between euro entry
and the end of the simulation. The lower bound of the estimates corresponds to a scenario with
a 2010 accession date and assumption that euro entry creates no additional FDI inflow.
21. The simulations presented in the Report indicate that an increase in investment will be
an important effect of euro adoption. In relation to the baseline scenario where it is assumed that
Poland stays outside the euro zone, the average annual growth of investment will be, depending
on the scenario of accession to the euro zone, increased by approx. 0.5–1.0 percentage points. In
year 2030, the level of investment will be higher by approx. 13.6–28.3%. Joining the single
currency area will contribute to a permanent increase in the average annual GDP growth rate of
approx. 0.2–0.4 percentage points, while in 2030 the GDP level will be higher by 5.6–11.8% in
comparison to the baseline scenario. As a result of introducing the euro in Poland, there will be
a substantial increase in welfare. The annual growth rate of private consumption will increase by
0.16 – 0.37 percentage points, and by 2030 the level of consumption will have increased by
approx. 4.4% – 10% in relation to the baseline scenario. It may be expected that a permanent
acceleration in economic growth will be accompanied by a deterioration in the balance of trade.
In 2030, the increase in the trade deficit in relation to GDP will amount to approx. 1.3 – 3.0
percentage points as compared to the baseline scenario. However, once in the monetary union,
the increased trade deficit will not threaten macroeconomic stability, as there will be no risk of
a currency crisis. It should be emphasised that the simulations were limited to analysing the long
run effect of the reduced cost of capital and additional FDI inflow on the main macroeconomic
variables. It may be assumed that, after taking into account all the other, difficult-to-measure
benefits of monetary union participation, the acceleration in economic growth and the increase
in welfare will be even larger than the estimates suggested here.
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22. Research findings lead to the conclusion that creating conditions for euro entry as soon
as possible would be beneficial for Poland. The gains in long-term GDP and consumption growth
are the largest in the “early accession” scenario, both in the variant which includes an additional
inflow of foreign direct investment and in the one which does not take this effect into account.
Targeting an earlier euro adoption would also create incentives for faster implementation of the
necessary structural reforms and changes in macroeconomic policy that promote stable long-term
economic growth. Moreover, postponing euro entry would worsen Poland’s competitive position in
encouraging foreign direct investment.
23. The economic policies pursued on the road to membership of the common currency area
will have to ensure the simultaneous fulfilment of all the convergence criteria within a quasi-fixed
exchange rate regime, ERM II. A proper coordination of monetary and fiscal policy and choosing
the appropriate central parity of the zloty against the euro consistent with long-term equilibrium
will be of the greatest importance. An undervalued central parity, by creating inflationary pressures
may undermine the credibility of the monetary integration strategy. Setting the central parity at an
overvalued level would in turn weaken the competitiveness of the Polish economy and could be the
indirect cause of speculative attacks on the zloty.
24. The experience of countries conducting monetary policy in quasi-fixed exchange rate
regimes indicates that this type of regime is subject to risks of speculative attacks. The possibility of
disturbances in the foreign exchange market during ERM II participation is magnified by the
interpretation of the exchange rate criterion hitherto applied, which emphasises more tolerance for
appreciating exchange rate against the central parity. Therefore Poland should participate in the
ERM II for as short a time as possible and should adopt the wide fluctuation band. Moreover, until
the moment of ERM II accession monetary policy should be conducted within a floating exchange
rate regime, which ensures the full autonomy of a monetary policy oriented at maintaining price
stability.
25. The reduction of inflation necessary to meet the inflation criterion when in ERM II may
be achieved by means of fiscal or monetary tightening. The analysis indicates that both in terms of
the minimisation of risks related to compliance with the convergence criteria and in terms of longterm economic growth, the optimal macroeconomic policy-mix involves a combination of a fiscal
tightening and a moderately restrictive monetary policy. The desired drop in inflation is
accompanied by smaller risk of exchange rate tensions in the fiscal scenario when compared to the
monetary scenario and offers a bigger safety margin for the fulfilment of the fiscal criteria. The fiscal
scenario also enhances the credibility of macroeconomic policy.
26. The analysis presented in the Report indicates that the balance of costs and benefits of
joining the euro area will be positive. The study shows that the cost of losing independent monetary
policy after euro adoption will be small and the benefits will be large. This is indicated by the high
degree of economic integration of Poland and the euro zone, the limited effectiveness of the
floating exchange rate in smoothing economic fluctuations and a likely improvement in the
effectiveness of labour market and fiscal policy adjustment mechanisms resulting from accession to
the EU and the euro area. Therefore, the risk of ECB monetary policy being inappropriate for the
Polish economy after Poland’s euro entry appears small. Further, the possible short term slowdown
of GDP growth resulting from the necessity to fulfil the inflation criterion will be small in relation
to the positive long-term benefits for economic growth, which will appear after Poland enters the
euro zone. Joining the euro area will allow Poland to substantially and permanently raise its GDP
and consumption level with a probable slight increase in fluctuations in these variables. Hence the
introduction of the euro will be associated with an increase in welfare.
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On June 7th and 8th, 2003 the Polish people voted in the referendum for the accession of
Poland to the European Union (EU). In May 2004, after the ratification procedure has been
completed, Poland will become a full member of the European Community. The process of Poland’s
entering the Community will be successfully completed and a new period will begin in which Poland
will pursue a course to adopt the European single currency – the euro.
On entering the EU, Poland, along with the nine other new Member States, will undertake
to join the euro zone in the future and to conduct a common monetary policy alongside the other
countries of the euro zone. A decision on accession to the euro zone was made at the Meeting of
the European Council in Copenhagen, in June 1993. At that Meeting, conditions for the accession
of Central and East European countries to the European Union were established (the, so called,
“Copenhagen Criteria”), including the obligation to enter the single currency zone.
When Poland enters the European Union, its status in the Economic and Monetary Union will be
that of a member state with derogation, i.e. a member without full membership rights. Polish economic
policy will be faced with an obligation to meet the nominal convergence criteria provided in the Treaty
establishing the European Community, called hereinafter “the Treaty”. After meeting the criteria
(hereinafter called “Maastricht criteria”), the country is formally ready to adopt the single currency. The
Treaty does not provide any specific time period for Poland to meet the criteria and to adopt the
European single currency. Today the Polish authorities face a challenge to adopt a strategy for accession
to the euro zone that will take into account the benefits and costs of the adoption of the single currency.
The National Bank of Poland (NBP) has been active in the process of integration of Poland with
the European Union since 1991. The central bank participated in negotiating the European
Agreement establishing an association between Poland and the European Community. Then the Bank
participated in the negotiations of Poland’s accession to the European Union. The NBP acts to achieve
the harmonisation of the Polish banking law and regulations regarding statistical and payment
systems with the standards of the European System of Central Banks and participates in the Preaccession Economic Programme (hereinafter called “PEP”), initiated by the European Commission.
This Report, developed by the NBP analysts, is another document prepared by the NBP to
support the integration of Poland to the economic structures of the European Union.
Accession to the euro zone is an investment in long term economic growth. Monetary
integration triggers economic mechanisms that boost investment activities, trade, labour and
capital efficiency thus fostering economic development. However, the achievement of faster
economic growth entails certain costs. The main cost of the accession to the single currency area
is that after accession, Poland will no longer be able to carry out an independent monetary policy.
This entails a risk that the monetary policy of the European Central Bank will be less suited to the
specific conditions of the Polish economy than the current policy of the NBP characterised by
a floating exchange rate and the autonomy to set interest rates. Moreover, it cannot be excluded
that accession to the monetary union will require a reduction of inflation in order to meet the price
stability criterion, which might result in a temporary slowdown of economic growth.
The costs of Poland’s membership of the euro zone will be determined, first of all, by the
appropriateness of ECB monetary policy to the economic situation in Poland. This appropriateness
may be assessed by the extent to which the monetary policy will reduce output and employment
fluctuations. The assessment must take into account such factors as the efficiency of the floating
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exchange rate and autonomous monetary policy in neutralizing shocks. The level of economic
integration between Poland and the euro area should be considered as well. The strength and
structure of economic ties determine the synchronisation of business cycles in the single currency
countries. The synchronisation is of fundamental significance for the extent to which a common
monetary policy can address economic fluctuations in a particular country. The cost of accession to
the monetary union will also depend on the effectiveness of alternative adjustment mechanisms for
mitigating economic fluctuations. A flexible labour market and fiscal policy may help to absorb
economic shocks and thus to limit the cost of relinquishing monetary policy autonomy.
The size of benefits that membership in the monetary union may bring will depend on how
the decline in interest rates related to euro entry will stimulate domestic investment, how large the
inflow of foreign direct investment due to the reduced exchange rate and macroeconomic risks in
Poland will be, and finally, on how trade will increase in response to the adoption of the single
currency. The size of the benefits will also be affected by positive effects of increased competition
and the integration of financial markets.
The ultimate balance of benefits and costs of participation in the single currency area as well
as the date on which the euro will be adopted by Poland will be determined by the macroeconomic
policy implemented in Poland on its road to the euro. The policy should be oriented towards
meeting the Maastricht criteria and minimising risks related to the nominal convergence process.
In particular, the monetary and fiscal policy-mix adopted for the period in which Poland will
participate in the Exchange Rate Mechanism II (ERM II) will be of fundamental importance. It should
promote stabilisation of the exchange rate on the one hand and meeting the inflation criterion on
the other. An important condition for exchange rate stability under the ERM II system is an
appropriate determination of the zloty/euro central parity.
Although the decision on the accession of Poland to the euro zone has already been made,
the balance of costs and benefits presented in this Report will be of fundamental significance for
deciding the date on which Poland will enter the euro zone. The analysis also highlights the
weaknesses in the Polish economy that limit the full enjoyment of the opportunities offered by
membership in the euro zone. It also helps to draw conclusions as to what macroeconomic policy
should be followed in order to reduce these weaknesses and to maximise the benefits offered by
monetary union. The Report is also intended to indicate what accession strategy, in terms of
macroeconomic policy and the time frame for monetary integration, is optimal.
The Report consists of the following parts:
In the first chapter the formal conditions for the adoption of the single currency by Poland
as set out by the Treaty are discussed.
In the second chapter potential costs and risks related to the adoption of the single currency
are analysed. Firstly, long-term costs related to the loss of autonomy in monetary policy being an
instrument for stabilisation of the economy are discussed. In this part the effectiveness of the
floating exchange rate as an instrument for mitigation of economic shocks is addressed. Then,
alternative mechanisms absorbing the negative effects of asymmetric shocks are discussed and the
vulnerability of the Polish economy to such shocks is assessed. In the final part of the chapter an
analysis of the short-term costs resulting from the requirement to meet the inflation criterion is
presented.
The third chapter contains a discussion of the benefits of Poland’s adoption of the euro. It is
pointed out that economic growth will accelerate in Poland as a result of the adoption of the single
currency. Firstly, the authors describe the direct effects of euro entry related to the reduction of
transaction costs and the elimination of exchange rate risk. Then, the prospective long-term
benefits accruing from the adoption of the euro are discussed: the increase of domestic and foreign
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investment, expansion of trade between Poland and the euro area, the reduction of the
macroeconomic risk of Poland, increased competition in the goods and services markets and the
integration of the financial markets of Poland and the euro zone countries. In the next section, an
assessment of the long-term benefits related to the adoption of the single currency by Poland is
provided.
Chapter four addresses the issues related to the requirement to meet nominal convergence
criteria. In this chapter, an optimal macroeconomic policy in the period preceding the adoption of
the single currency is also disscussed.
The Summary and Conclusions contains a concluding analysis of benefits and costs of Poland’s
accession to the monetary union. This part of the Report also contains conclusions concerning the
desired macroeconomic policy before the adoption of the single currency and the recommended
timing of monetary integration.
Five appendices have been attached to this Report. Appendices 1 and 2 are devoted to issues
related to the Maastricht convergence criteria, their origin and evolution (Appendix 1) and the
progress of convergence (Appendix 2). Appendix 3 provides an estimate of the costs related to
meeting the inflation convergence criterion. In Appendix 4, the model used for the simulation of
long-term benefits of Poland’s accession to the euro zone, discussed in the third chapter, is
presented. Appendix 5 describes the ECMOD model applied in the simulations presented in
Chapters two and four of the Report.
As in the literature on these issues, the following terms are used in this Report
interchangeably: “euro zone”, “euro area” “monetary union”, “currency union”, “single currency
zone”, “common currency area” and “single currency area”.
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1
Conditions for accession to the euro area

The adoption of the single currency and the common monetary policy of the euro area follow
a legal and economic procedure outlined in the Treaty applicable to the current and future member
states. The procedure provides a requirement to fulfil a number of macroeconomic criteria and to
harmonise legal regulations concerning monetary authorities1.
Accession to the euro area is conditional upon a candidate country having met the so called
convergence criteria. The criteria are formulated as a number of macroeconomic indices. The Treaty
providing the legal basis for the establishment of the monetary union, lists five such criteria, of
which two refer to fiscal policy (“fiscal criteria”), whilst the other three refer to monetary issues
(“monetary criteria”) 2.
The fiscal criteria set forth in the Treaty refer to the size of the general government deficit and
debt. A country applying for membership of the monetary union must demonstrate that the ratio
of the planned or actual general government deficit to GDP does not exceed 3%, and the ratio of
general government debt to GDP should not exceed 60%.
The monetary convergence criteria refer to the stability of prices, the level of long-term
interest rates and exchange rate stability. According to the inflation criterion, in the reference period
the rate of inflation in a country aspiring to enter the monetary union must not exceed by more
than 1.5 percentage points the average inflation of the three best-performing EU countries in terms
of price stability. According to the interest rate convergence criterion, nominal long-term interest
rates should not exceed the average of such interest rates of the three best-performing countries in
terms of price stability by more than 2 percentage points.
The last convergence criterion refers to the exchange rate. A candidate country should be
a member of ERM II for at least two years. In this period, the exchange rate of the national currency
against the euro should be either maintained within the so called normal fluctuation band against
the central parity, which is +/-15%, or within a narrower band established in the course of
negotiations with the country concerned. In the two-year period of participation in ERM II, no
severe tensions, and in particular, no devaluation of the central parity by the candidate country
should occur.
The Maastricht convergence criteria are the criteria of a “healthy” economy, characterised by
a low inflation rate, sound public finances and a stable exchange rate. Where the criteria are met,
it may be assumed that the economy may join the single currency. Compliance with the criteria
shows that the economy will remain competitive after accession to the monetary union, and that
it will not be a burden to other member states.
When Poland enters the European Union and the time schedule for the adoption of the euro
is decided, negotiations will be launched in order to establish detailed conditions for the
1 The latter is not discussed in this Report. Noteworthy is that by adopting the Constitution in 1997 and the new Act
on the National Bank of Poland (amended in 2003), the harmonisation of legal regulations concerning the central bank
with EU standards was completed. Also the issue of the influence that the introduction of the euro will have on the
Polish banking system has been omitted from this Report. The issue is the subject of NBP studies, the results of which
have been presented in separate reports (Glibowska at al., 2002).
2 A detailed discussion of the convergence criteria is presented in Appendix 1.
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participation of Poland in ERM II. In particular, the central parity and the exchange rate fluctuation
band will be established3. The body competent to take a formal decision on the accession of Poland
to the euro area is the ECOFIN Council. The decision will be taken on the basis of conclusions
presented in Convergence Reports. According to Article 122 of the Treaty, these reports are drawn
up every two years by the European Commission and the European Central Bank, or in response to
a request submitted by a member state outside the euro area4. After the period in which
participation in ERM II is required, Poland will have the right to ask that Convergence Reports be
drawn up. The reports will provide an assessment of the Polish economy in terms of its
preparedness for membership in the single currency area.

1

After the EU enlargement in May 2004 Poland may expect that the first assessment will be
presented by the European Commission and the European Central Bank in a Report in the year
2006. Provided that the recommendations of the Report are favourable, the country might enter
the euro area a year later. However, joining the single currency area in 2007 implies that all the
convergence criteria have been met before the official assessment by the European Commission and
the European Central Bank.

3 According to the Resolution of the European Council of 16th June 1997 on the establishment of an exchange rate
mechanism, the decision on the central parity level and the fluctuation band shall be taken by mutual agreement of the
ministers of the euro-area Member States, the ECB and the ministers and central bank governors of the non-euro area
Member States participating in the new mechanism, following a common procedure involving the European
Commission, and after consultation with the Economic and Financial Committee (EFC).
4 An exception to the rule is the case of Denmark and the United Kingdom which, using the opt-out clause, negotiated
their exclusion from the obligation to adopt the euro.
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2
Abandoning a national currency involves costs. Primarily, these costs stem from losing
autonomous monetary policy, which allows for an independent interest rate policy with a floating
exchange rate. Since business cycles may be divergent in countries of the currency union, uniform
interest rates set by the central bank of the monetary union may not be fully appropriate for
economic conditions prevailing in all countries of the union. Furthermore, joining the euro zone
entails losing the stabilizing function that a freely floating exchange rate may have for the
economy.
The first part of this chapter analyses various factors, which determine the long-term costs
related to the loss of autonomous monetary policy after Poland’s euro entry. The effectiveness of
the exchange rate as a mechanism neutralising economic shocks is discussed. Further, the chapter
addresses the effectiveness of the labour market and fiscal policy as alternative adjustment
mechanisms. Next, the degree of convergence of the business cycles is assessed, since it determines
the appropriateness of the ECB’s monetary policy for the Polish economy. A further section presents
the economic processes expected to develop after Poland joins the monetary union. They will also
affect the costs associated with the participation in the single currency area. The last section
presents an estimate of the short-term costs arising from the probable need to curb inflation in
order to meet the inflation convergence criterion.

2.1. Loss of monetary policy independence

Poland’s euro adoption entails a replacement of the zloty by the euro. It involves giving up
independence in terms of interest rate policy and disposing of the stabilising function of a floating
exchange rate. In an open economy, the monetary authorities face the so-called ‘impossible trinity’
problem. With the free movement of capital, it is impossible to maintain a fixed exchange rate while
conducting an independent interest rate policy at the same time. In a fixed exchange rate regime,
interest rates must be adjusted to the level set by the central bank of country whose currency is used
as an anchor (allowing for a risk premium, reflecting the relative liquidity of the assets denominated
in the domestic currency, their default risk and risk of currency devaluation)5.
A floating exchange rate regime, such as the one currently in place in Poland, gives the
central bank considerable autonomy in setting its interest rates. The ability to conduct an
independent interest rate policy allows the monetary authorities to focus on domestic economic
conditions when setting interest rates. When there are no major risks to price stability, which is the
main goal of monetary policy, the policy of the central bank can be oriented towards smoothing
5

If in the fixed exchange rate regime, the central bank aimed at maintaining interest rates lower than abroad, the
country would experience an outflow of capital and face a depreciation pressure on its currency. In order to prevent
depreciation of the currency, the central bank would be forced to intervene by using its foreign exchange reserves.
Having sold-out the reserves the central bank would be forced to devalue the currency. In contrast, if the central bank
maintained interest rates higher than interest rates abroad, it would induce an intensified capital inflow, creating a
pressure for domestic currency appreciation. In order to maintain the exchange rate unchanged and limit inflationary
pressure at the same time by controlling interest rates, the central bank would be forced to absorb additional money
from the money market (issued in consequence of foreign exchange interventions) in open market operations (so-called
“sterilizing” operations). The cost of such interventions, having a negative impact on the central bank’s profit, does not
allow them to be continued over the long run.
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Box 1. Types of shocks and their impact on economy

Economic theory defines economic shocks as unexpected and typically abrupt events
originating in the economic or political sphere, which have a significant impact on key
macroeconomic variables.

2

Applying different classification criteria, the following types of shocks can be identified:
– depending on their source, there are demand and supply shocks,
– in terms of durability of effect, there are temporary and permanent shocks,
– depending on a geographical source of origin, there are internal and external
shocks,
– in terms of the economic sphere creating the shocks, they can be divided into
shocks from the goods and services market (real shocks) and from the financial
market (financial shocks),
– depending on whether they affect one country (sector, region) or a group of
countries (in this case the relative size of the shock is important), symmetric and
asymmetric shocks can be distinguished.
When assessing the operation of the monetary union, the vulnerability of the economy to
shocks affecting the real sector is analysed. It is also particularly important, whether a shock
is symmetric or asymmetric. A symmetric shock affects economies of a monetary union in the
same direction and with a similar magnitude, allowing their single monetary policy to be
used to alleviate it. An asymmetric shock, by definition, has a different effect on the main real
variables in individual countries in which case using instruments of common monetary policy
to neutralise it is difficult. In this case, the burden of adjustment process falls on the country
hit by the shock and the economy returns to equilibrium by adjustment in the labour market
or domestic fiscal policy. When countries have a sufficiently large common budget, the
adjustment may also take the form of trans-border or trans-regional transfers.
It should be noted that this report addresses mainly demand shocks, in particular
negative demand shocks (demand decreases). The possibility to alleviate supply shocks by
means of monetary policy is limited. In the short run monetary policy has no effect on the
supply of goods and services produced in an economy (in the long run monetary policy
affects supply by delivering stable prices). An attempt to accommodate a negative supply
shock by expansionary monetary policy leads to a permanent increase in inflation.

business cycle fluctuations. In addition, contrary to a fixed exchange rate, a floating exchange rate
may facilitate smoothing output and employment fluctuations, particularly when the economy is
hit by external demand shocks and shocks to the terms of trade.
Joining the euro zone raises a question as to whether the single monetary policy will be
suited to the Polish economy. The economic conditions which should be met for a country to
irrevocably fix its exchange rate, enter a monetary union and abandon independent monetary policy
are commonly discussed within the framework of optimum currency area (OCA) theory, initiated by
R. Mundell (1961). According to OCA theory, a group of countries constitute an optimum currency
area when introduction of a single currency does not reduce the level of welfare6 in these countries.
This is possible only when a number of conditions are fulfilled. Firstly, product markets in such
countries need to be integrated. Then a free flow of production factors i.e. capital and labour is
required (labour mobility is particularly important). Furthermore, particularly in the case of
insufficient labour mobility, an important condition of the optimum currency area is the flexibility
6 In the literature there are various definitions of welfare. In this Report the concept is referred to as utility, which is
specifically assumed to be an increasing and concave function of consumption (Woodford 2003).
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Box 2. Impact of output fluctuations on welfare

Research on the impact of business cycle fluctuations on welfare was initiated by Lucas
(1987). He indicated that output variability causes only a small decline in welfare. In
exchange for having a completely smooth consumption path, a representative
consumer would be ready to accept a decrease in consumption not exceeding 0.05%
of its average level.

2

Subsequent research which modified the assumptions made by Lucas indicated that the
cost of output fluctuation may be markedly higher. Lucas analysed the cost of economic
fluctuations focusing on the utility gained by a representative household whose
consumption equals average consumption in the economy. Studies taking into account the
diverse influence of economic fluctuations on individual consumers as well as their limited
opportunity to hedge against individual risk provide estimates that significantly exceed the
result obtained by Lucas (Imrohoroglu 1989; Storesletten et al. 2000).
Another criticised assumption adopted by Lucas is the utility function with a constant
relative risk aversion (CRRA). In this function, relative risk aversion is not dependent on the
consumption level, while the utility derived from current consumption is not dependent
on consumption in previous periods. Adopting different assumptions as to the form of
the consumption function may lead to higher costs of economic fluctuations
(Vandenbroucke 1998).
In order to partially avoid the problem of specification of consumer preferences, Alvarez
and Jermann (2000) used the securities market and the risk premium in the market to
assess the welfare cost of economic fluctuations. Their analysis considered the marginal
cost of consumption volatility, which they estimated at 0.30-0.55% of the entire life-cycle
consumption of an individual.
In other studies it was pointed out that a decrease in welfare arising from output
fluctuations is not only caused by variability of private consumption. If fluctuations of
output additionally decrease long-term economic growth, then, as was pointed out in the
research by Galí, Gertler and Lopez-Salido (2002) their cost rises considerably.
Moreover the welfare cost of output fluctuations may depend on the level of economic
development of a country. Empirical research indicates that in developing countries this
cost is significantly higher than in developed countries (Pallage and Robe 2000).
Lucas (2003) assessed the results obtained in 1987 and pointed out that even after a
revision of his initial assumptions, in line with the aforementioned arguments, it is barely
probable that anti-cyclical policy could increase welfare by more than 0.1%.
When assessing the impact of economic fluctuations on consumption volatility and
welfare in a single currency area one should consider an important aspect which was not
included in the previously mentioned research. When a small economy enters a monetary
union its citizens gain access to a deeper financial market and face no institutional
constraints or exchange rate risk in that market. In such a situation the impact of
asymmetric fluctuations of output on consumption may be substantially limited. In the
literature (HM Treasury 2003b; Melitz, Zumer 2000) two channels are distinguished,
through which households have bigger opportunities to smooth out consumption in a
monetary union. The first is the opportunity to buy foreign assets, the second is access to
a foreign deposit and credit market.
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In the first instance a household may smooth consumption by acquiring (ex ante) foreign
assets (portfolio risk sharing). In the event of an asymmetric negative shock an unchanged
stream of income from foreign portfolio investment may allow a smoothing of the
consumption path.

2

In the second instance the effect comes ex post. In case of an asymmetric decrease in
income, the consumption path may be smoothed by taking a loan in a deeper single
credit market (credit risk sharing), while it will not result in rising interest rates.
Empirical research confirms the positive impact of a currency union on the consumption
smoothing process (Melitz, Zumer 2000; Helliwell, McKitrick 1998). It is however difficult
to assess the net effect on private consumption volatility of an increased opportunity to
smooth consumption and the greater income fluctuations that might arise in a monetary
union. In HM Treasury (2003b) it is indicated that the variance of private consumption in
1980-2001 in the United States, which may be perceived as a monetary union, was
among the lowest in developed countries. This suggests that participation in a monetary
union does not necessarily have to increase private consumption volatility and thus
decrease welfare.

of prices and wages, which allows for neutralising possible shocks. Concurrently, it is equally
desirable for the economic shocks to be symmetrical (i.e. affecting different economic regions to a
similar extent) so that the single monetary policy can be applied to neutralise them (see Box 1).
The cost of abandoning independent monetary policy stems from the risk of increased
fluctuations in output and employment in Poland. Increased volatility of domestic production
may translate into increased fluctuations in private consumption, which are perceived by
households as diminishing welfare (see Box 2). Moreover, increased economic fluctuations may
lead to an inefficient allocation of resources having a negative impact on economic growth (Gali
et al. 2002).
The cost of economic fluctuations is an unobservable variable and its quantification is
extremely difficult, as has been confirmed by the results of empirical research. However, it may be
presumed, basing on analyses conducted for other countries, that the possible cost of an increase
in economic fluctuations after Poland’s joining the euro should not be significant.
2.1.1. The effectiveness of the exchange rate adjustment mechanism
Studies of the monetary policy transmission mechanism in the Polish economy confirm that
an independent monetary policy can be effectively used to stabilize output and employment. The
results of empirical research indicate that the real economy reacts, albeit with some delay, to
changes in central bank interest rates (Brzoza-Brzezina 2000; Kokoszczyƒski et al. 2002; ¸yziak
2002)7. Therefore, giving up an independent interest rate policy leads to the loss of an efficient
instrument for stabilising business cycle fluctuations.

7 It is worth pointing out that although, in the short run, monetary policy influences the real sector of the economy, in
the long run such influence is relatively low. Empirical studies in this field usually refer to so-called monetary neutrality
and superneutrality. Monetary neutrality means that a one-off change in money supply does not influence real economic
variables (GDP, unemployment rate). This phenomenon can usually be confirmed in the long run (Bullard 1999, BrzozaBrzezina et al. 2002, Fisher and Seater 1993). Superneutrality (dynamic neutrality) on the other hand, means that the
change in the money supply growth rate does not influence real variables. The superneutrality hypothesis is usually
rejected, based on theory and empirical results, even for the long run. The negative influence of high inflation (and
associated high money supply dynamics) on economic growth and real money demand illustrate the lack of
superneutrality (Barro 1995; Andres, Hernando 1997).
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Graph 1.
Change in the level of GDP generated by a permanent decrease in external demand of 1%
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Graph 2.
The change in the CPI annual rate of growth generated by a permanent decrease in
external demand of 1%
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The effectiveness of a floating exchange rate in neutralising shocks to the Polish economy is
confirmed by Przystupa (2002)8. The analyses conducted with the use of the ECMOD model (see
Appendix 5) lead to a similar conclusion. Here, for illustration we compare the effects of a 1%
permanent decline in real external demand on the economy, inside and outside monetary union. In
monetary union, exports permanently decrease which leads to a decline in GDP of about 0.3-0.4%
(see Graph 1). The weaker external demand dampens inflation slightly (a fall of 0.2 percentage
points (see Graph 2)). Further, this leads to a moderate improvement in the price competitiveness
of Polish products and a small increase in production. In a floating exchange rate regime, the
decline in external demand also decreases exports; however, it is accompanied by an immediate
depreciation of the zloty. The weakening of the exchange rate leads on the one hand to an
improvement in the balance of trade and on the other hand generates an inflationary impulse. In
consequence after two years, the inflation rate is about 0.7 percentage point higher comparing to
the scenario without the shock. At the same time the impact of the shock on GDP peters out after
three years. To sum up: the negative effect of a fall in external demand on GDP is smaller with
a floating exchange rate than in a monetary union. However, in a floating exchange rate regime,
shock absorption is accompanied by a higher inflationary impulse.
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Table 1. Foreign currency flows between Poland and abroad (bln USD) in 1998-2002
Current account
Capital account
Including:
Direct investments

2

Portfolio investments
Other investments
Financial derivatives

Inflows
Outflows
Inflows
Outflows

1998
37.5
50.4
402.3
391.2

1999
33.8
48.9
526.5
518.3

2000
36.2
50.2
884.3
876.8

2001
39.5
47.6
1629.1
1625.8

2002
41.9
52.6
2157.8
2151.7

Inflows
Outflows
Inflows
Outflows
Inflows
Outflows
Inflows
Outflows

8.3
3.4
18.7
17.0
360.9
356.0
14.4
14.8

9.5
3.2
22.5
21.7
438.7
438.1
55.8
55.3

11.2
3.0
43.7
41.1
643.6
647.1
185.8
185.6

9.6
2.7
68.3
67.2
1013.6
1018.0
537.6
537.9

7.5
3.7
116.4
114.7
1213.8
1212.3
820.1
821.0

Note: The data include only cash flows. They do not include transactions registered on a memorial basis, including: interest capitalisation,
restructuring of principal and interest, conversion of principal and interest. This means that the data shown in the table are not in line with
the officially published data on the balance of payments on the cash basis.
Source: The National Bank of Poland.

Box 3. Disturbances in the Polish foreign exchange market in the years 1997-2001
and effects on the zloty exchange rate

March 1997

– The Czech crisis; a depreciation of 1.5% (1 day)

July 1997

– Flood; a depreciation of 5% (1 day)

October 1997

– The Asian crisis; a depreciation of 5.2% (3 days)

May 1998

– The Indonesian crisis; a depreciation of 3% (2 days)

August 1998

– The Russian crisis; a depreciation of 8% (3 days)

January 1999

– The Brazilian crisis; a depreciation of 5% (7 days)

November 1999

– Uncertain budget situation, increasing current account deficit, the
opening of an account in the National Bank of Poland for the
receipts from privatisation; a depreciation of 7.7% (1 month)

April 2000

– A sharp increase in the current account deficit; a depreciation of
8.2% (1 month)

July 2001

– The Argentine Crisis and the Budget Crisis; a depreciation of 13%
(4 days)

July 2002

– Deputy Prime Minister Belka steps down; a depreciation of 6% (7 days)

January 2003

– Disturbances in the Hungarian foreign exchange market;
a depreciation of 5% (7 days)

September 2003

– Uncertainty over future fiscal policy stance in Poland; a depreciation
of 3.6% (1 month)

Note: Depreciation here means depreciation of the zloty against a currency basket, in which the share of the
euro (until 1999 ECU) and the US dollar is 55% and 45% respectively.
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It should be emphasised, however, that the simulation results are based on a model and do not
account for all the factors affecting the exchange rate. The ECMOD model does not include such
exchange rate determinants as capital flows resulting from: change in the country’s risk premium,
expected interest rate changes or psychological aspects of the behaviour of financial markets. The
complex structure of financial and capital markets makes any forecast of the exchange rate subject to
a high degree of uncertainty. That means that the actual evolution of the exchange rate may differ
significantly from the trajectory derived from the model. This leads to the following question: to what
extent is the exchange rate a shock absorber (i.e. reflects economic fundamentals), and to what extent
it is a shock generator (i.e. does not reflect economic fundamentals)?

2

Nowadays, foreign exchange markets are characterised by increasing globalisation, and
consequently by growing flows of international capital. The share of capital flows in countries’
balance of payments is increasing. Consequently, the influence of financial flows on exchange rates
is growing. Thus, exchange rates react to a smaller extent to real shocks and to a greater extent to
developments in the financial markets. The growing share of capital flows in the total foreign
turnover is illustrated by the figures on the turnover in the Polish balance of payments (see Table 1).
It shows how fast the financial flows are growing in relation to current account flows which
primarily reflect trade in goods and services.
The analysis of the sources of exchange rate volatility is the key to understanding the role
of the exchange rate in the economy. It may be assumed, as in Clark and MacDonald (1998),
that market expectations concerning the level of the real exchange rate in the long run are
based on the market’s perception of the level of the real equilibrium exchange rate, i.e., the
rate that is justified by economic fundamentals (the definition of the equilibrium exchange
rate, its determinants and the methodology of its estimation are presented in more detail in
Box 9). The floating exchange rate adjusts to changes in economic fundamentals, and hence
absorbs real shocks. For example, negative information about the size of the current account
deficit lowers investors’ expectations concerning the equilibrium exchange rate, resulting in
a depreciation of the current exchange rate. In the case of Poland, such a situation was
observed in November 1999 and April 2000, when the monthly depreciation of the zloty was
7.7% and 8.2% respectively. Similarly, a real shock in July 1997 (large-scale floods) caused the
zloty to depreciate by 5% in one day (see Box 3).
The mechanism of equilibrium exchange rate adjustment to changes in the economic
fundamentals describes the function of the exchange rate as a stabiliser for the economy. However,
the exchange rate is also affected by factors not originating in the real sector (see Box 4). For
example, the current exchange rate reacts to changes in the expected monetary policy stance in the
future. Assuming that a change in interest rates does not influence expectations of the long-run
exchange rate level and the risk premium, an unexpected increase in interest rates triggers the
following reactions of investors. Firstly, expectations about the future level of interest rates increase.
As a result, at the actual rate there is an arbitrage opportunity. In this case, demand for domestic
assets increases, which translates into an immediate appreciation of the real exchange rate up to
a level where the expected depreciation is equal to the expected interest rates differential adjusted
for risk. Next, the exchange rate depreciates in line with the differential of interest rates to the level
of the long-term equilibrium exchange rate. This means that restrictive monetary policy is
associated with the risk of a temporary overvaluation of the domestic currency9.

8The results indicate that an external demand shock may lead to a change in exchange rate, which helps the economy
to return to equilibrium. A decline in exports leads to an increase in the current account deficit, which in turn causes an
increase in the country’s risk premium. In effect the zloty depreciates, leading to an improvement in the price
competitiveness of exports and hence the initial shock is partially neutralised.
9 It should be emphasised, however, that even when there is no disparity in interest rates, interest rate speculation does
not cease. An example of this are speculative transactions based on changes in the spread between the interest on
bonds with different maturity, where, e.g., two- and five-year bonds are simultaneously bought and sold.
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Box 4. The exchange rate as a shock generator

In accordance with the theory of uncovered interest parity (UIP) augmented by the risk
premium parameter, the current value of the nominal exchange rate is equal to the
expected level of the exchange rate in the future adjusted for the nominal interest rate
differential and the risk premium parameter:

2

(1)
where st is the nominal exchange ratea, it and it* represent domestic and foreign nominal
interest rate from period t to period t+1, st is a risk premium parameter and Et() denotes
expectations formulated in the period t. The UIP formula can be represented in real terms
as well:
(2)
where qt is the real exchange rate, while rt and rt* represent real interest rates. Equation
(2) shows a dependency of the actual real exchange rate on the expected real exchange
rate, real interest rate disparity and the risk premium. Solving it forward gives the
following formula for each future period t+i:
for i ≥ 0.

(3)

Eventually, the relationship expressed in the equation (3) can be transformed into the
following equation:
(4)
As a result one can decompose the current value of the real exchange rate into three
factors:
– expectations concerning the level of the real exchange rate in the long-term,
– expectations of the real interest rate,
– expectations as to the risk premium.
Changes in expectations lead to exchange rate fluctuations and hence may generate
shocks to the real sector of the economy. This hypothesis can be proved using the balance
of payments identity:
(5)
where CA stands for the current account balance, KA represents net inflow of foreign
capital and DR is a change in reserves. Equation (5) can be interpreted as follows: the
current account deficit is financed by the net inflow of foreign capital and a depletion of
the foreign reserves. Since, by definition, financial shocks are generated by changes in
supply and demand for financial assets, we can assume that they affect the balance of
the capital account. In the case of a floating rate, the monetary authorities do not
intervene in the foreign exchange market i.e. DR=0. As a result, net foreign capital
movements translate into a change of the current account balance. The adjustment
comes through changes in the exchange rate and – due to shifts in the price
competitiveness of exports and imports – changes in domestic economic activity. When
the exchange rate is fixed, movements of foreign capital, generated by financial shocks,
are neutralised by a change in reserves. As the nominal exchange rate remains fixed this
closes down the exchange rate transmission channel of shocks to the real economy.
a
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In the case of a floating exchange rate the volatility of the spot rate can be explained to
a large extent by changes in the expected risk premium (Rubaszek, Serwa 2001). The risk premium
valuation depends mainly on the following factors: the country’s default risk, exchange rate risk,
uncertainty in financial markets, and investors’ risk aversion. As a result, significant changes in the
current exchange rate level can be generated by financial rather than real shocks. Consequently, the
spot rate may deviate significantly from the long-term equilibrium exchange rate. Such a situation
can arise due to, inter alia, the ‘contagion effect’10, whose influence has also been observed in the
case of the Polish currency (see Box 3).

2

The reasons for the exchange rate deviation from its equilibrium level stem also from the
nature of contemporaneous financial markets. Empirical research conducted since the late 1980s
has shown that short-term changes in exchange rates have a random character (De Grauwe et al.
1993). The randomness of short-term changes in exchange rates combined with the uncertainty
concerning the nature of the relations between the real economy and the exchange rate often
means that foreign exchange market speculation is basically a short-term speculation for the
continuation of the current market trend. This creates conditions for a persistent deviation of
exchange rates from their long-term equilibrium rate. The propensity of foreign exchange market
to follow the trend is associated with the fact that speculating against the trend is costly and risky.
Speculating against the trend is costly because it means that balance sheet losses have to be
incurred (due to, e.g., buying a currency with a falling exchange rate), which in turn requires
a relatively large capital coverage. Speculation against the trend is risky due to the unpredictability
of trend reversal (Soros 1994). Due to both these factors speculation against the trend is a rare
phenomenon (De Grauwe 1996)11.
As the dealers in the foreign exchange market cannot be sure about the relations between
the real sector and the level of exchange rate, they try to guess the future evolution of exchange
rates by analysing the behaviour of other market participants, which is chiefly done using technical
analysis (Aglietta 1998). Consequently, dealers tend to react mainly not to information about the
real sector of the economy, but to changes in the foreign exchange market itself. This does not
mean that short-term speculation is the key factor affecting exchange rate changes. Nevertheless,
short-term speculation consolidates market trends, strengthening the resulting deviations from the
equilibrium exchange rate.
Another factor that influences the scale of the deviation of the exchange rate from the longterm equilibrium level is the depth of the financial market. In the case of the Polish zloty, potential
deviations of the exchange rate from the level consistent with the fundamentals could increase if
the turnover on the domestic foreign exchange market decreased. Such a situation occurred in the
Czech Republic (see Graph 3), where the narrowing interest rate differential resulted in a fall in the
scale of speculative flows related to the interest rate spread. A shallower domestic foreign exchange
market may increase the impact of capital flows on the exchange rate with all the negative
consequences this brings about, as was seen in the Czech foreign exchange market.
In recent years, the Polish financial market has undergone transformations that have
increased the likelihood of the above mentioned phenomena. In this period one can observe a fast

10 The “contagion effect” refers to a situation, in which a shock occurring in one country is transmitted, to a higher
extent than the economic fundamentals would imply, to other countries. The sources of the contagion effect are inter
alia: integration of capital markets, investment strategies of financial institutions, or herding behaviour of capital
markets (Calvo, Reinhart 1996; Eichengreen et al. 1996). Consequently, a crisis occurring in one country often makes
investors withdraw their funds from other countries, not hit by a crisis. This in turn may lead to a significant decline in
macroeconomic stability in those countries.
11 The unwillingness of investors to speculate against the trend also results from the fact that in the currency market
there is no point of reference in the form of a specified level to which the exchange rate should revert. Forward rates
do not reflect market expectations concerning the level of the spot rate in the future (Goodhart et al. 1992). In the
absence of a reference point, it is too risky to undertake a stabilising speculation. As a result, investors normally do not
speculate for reversion of the exchange rate to the level considered as the equilibrium one (King 1983).
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Graph 3.
Average daily turnover in the interbank spot foreign exchange market in April in the years
1998-2003
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Note: The data include only transactions in the domestic currency/foreign currencies segment, where a resident bank acted as one of the
parties to the transaction. The effect of double-counting has been eliminated.
Source: The Czech National Bank (www.cnb.cz), the National Bank of Poland.

and concurrent growth in the scale of portfolio capital flows and the size of turnover in the
derivatives market. These processes have been closely related since 1998, when foreign investors
started concluding forward transactions on a large scale. One of the consequences of the
liberalisation of the derivative market was the emergence of a market for synthetic deposits for
Polish zloty in the form of foreign exchange swaps (S∏awiƒski 2002). From the point of view of
foreign investors, the emergence of a foreign exchange swap market created the opportunity to
finance short-term transactions (Tymoczko, Szczepaƒska 1999).
Empirical literature provides substantial evidence that the role of factors not related to the
real sector of the economy in determining the level of exchange rates is significant. Research by
Canzoneri et al. (1997) indicates that the reaction of exchange rates to asymmetric shocks in the
real sector of the economy is relatively weak. De Grauwe (2000), in turn, showed that unexpected
shocks in the real sector of a particular economy explain only a small percentage of short-term
exchange rate volatility. The remaining fluctuations in exchange rates result from shocks originating
in the financial markets. Admittedly, the longer the period of analysis, the larger the importance of
real shocks as a factor explaining exchange rates fluctuations; however, it is still a factor that
accounts for less than half of the exchange rate volatility. De Grauwe has also shown that a change
in a trend is followed by a change in the set of macroeconomic data used for explaining the current
trend on the foreign exchange market. Empirical research also shows that in the period 1997-2001
financial shocks arising from a general increase in risk in the emerging markets had a significant
impact on the volatility of the Polish zloty, the Czech koruna and the Hungarian forint (Habib 2002).
In order to illustrate the effects of financial shocks and the concomitant volatility of the
nominal exchange rate on the real sector, the impact of a temporary 10% appreciation of the
nominal exchange rate on GDP in Poland has been analysed, again using the ECMOD model (see
Graph 4). It turns out that such a financial shock knocks the nominal exchange rate off its longterm trajectory for a period of around 3 years. In this period, GDP is lower by about 0.3-0.5% than
in the case where the shock did not occur. After this time the impact of the shock on GDP and the
exchange rate fades out.
Summing up one can conclude that changes in expected interest rate differentials, the risk
premium, and the behaviour of financial markets may cause the current exchange rate to deviate
from the equilibrium level. The costs of this misalignment are significant in terms of economic
activity. On the one hand, overvaluation of the domestic currency means that many enterprises,
which with “normal” levels of the exchange rate would operate at full capacity, are forced to limit
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Graph 4.
The impact of a 10% nominal exchange rate appreciation on the level of GDP.
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their production or even to stop it. On the other hand, undervaluation of the exchange rate
enables enterprises, which are not competitive under “normal” conditions, to develop. As a result
the available capital and labour resources are used inefficiently.
It follows from this analysis that the cost of abandoning the national currency which
accompanies joining the monetary union is in fact lower than the earlier considerations
emphasising the stabilising function of the exchange rate may suggest. This stems from the fact
that the floating exchange rate can be a shock generator for the real sector of the economy. This
conclusion is reflected in empirical research. In some studies on the OCA theory (Canzoneri et al.
1997; Gros 1996) it is even argued that outside monetary union it is not the exchange rate
adjustment mechanism that plays the key role in neutralising asymmetric shocks. This does not alter
the fact that when a country is in a monetary union and thus has completely abandoned the
exchange rate as an adjustment instrument, the need for properly functioning alternative
adjustment mechanisms increases. These mechanisms allow for offsetting the negative effects of
asymmetric shocks and their presence or absence thus affects the balance of costs and benefits of
monetary integration.
2.1.2. Labour market adjustment mechanism
Entering a monetary union and abandoning autonomous monetary policy brings to the
foreground the issue of labour market flexibility12. After joining the euro area, real wage
adjustment or free movement of labour, will become the only mechanism, apart from fiscal policy,
that can mitigate the negative effects of idiosyncratic disturbances.
Should an asymmetric demand shock occur in the monetary union, the region suffering
a drop in demand may experience a reduction of production and employment. If production factors
are sufficiently mobile, their movement from a country suffering a negative demand shock to
a country experiencing a growth in demand would permit a return to macroeconomic equilibrium
in both countries and curb the growth of unemployment. However, the practical efficiency of this
mechanism is limited. By nature, the mobility of production capital is low, whilst the free flow of
labour is hampered by linguistic and cultural barriers as well as human skills mismatch. In Poland,

12

Labour market flexibility refers to an efficient labour reallocation and a wage adjustment induced by internal and
external changes in economic conditions (shifts in demand, technological change, etc.). It includes: labour mobility
(across regions, across jobs, across firms), wage setting mechanism, freedom to choose between various employment
forms, hiring and firing procedures, regulations of working time, trade unions’ coverage, social security system and
labour market policies (OECD 1994).
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an additional factor restricting external migration will be institutional barriers restraining access to
labour markets in some EU countries. These latter will remain in effect for a certain time after
Poland joins the EU. Moreover, research indicates that the Polish labour force is characterised by
limited international mobility due to, inter alia, the low propensity to migrate (Borowski 2000;
Okólski, Stola 1998; Or∏owski, Zienkowski 1998).

2

With limited labour mobility, the negative effects of asymmetric shocks may be mitigated
mainly by real wage adjustments. A decrease in demand in a country results in reduced marginal
labour productivity13. A new equilibrium can be established by a decline in real wages. The size of
the effect is dependent inter alia on the degree to which trade unions are willing to reduce their
real wage demands in the sake of higher employment. In the extreme case of totally rigid wages,
adjustment to a reduced demand for labour is achieved entirely by decreasing employment. By
contrast, flexible wages can reduce the increase in unemployment when the economy is hit by an
asymmetric demand shock.
In Poland, the effectiveness of the wage adjustment mechanism is supported by a relatively
high productivity growth in sectors exposed to foreign competition (traded goods sectors). Given
demand shocks, a growth in real wages can be adjusted adequately by reducing the growth rate
of nominal wages, without the need for nominal wage reductions. However, research indicates
that the flexibility of wages in Poland is low, caused inter alia by the existing system of wage
negotiations (Kwiatkowski et al. 2001; Borowski 2002). Wage rigidity indices for Poland are
among the highest in the OECD countries. It means that after joining the single currency area,
Poland may, in this respect, face considerable adverse consequences of giving up monetary policy
autonomy.
An important factor determining the effectiveness of labour market adjustment mechanism
in offsetting asymmetric shocks is labour market regulation. Recent research by the World Bank
(World Bank 2003b) indicates that regulation of the Polish labour market is relatively strict. It is true
that the EPL index (Employment Protection Legislation Index) applied by the OECD, is somewhat
lower for Poland than for most developed European countries (European Commission 2003), but it
should be stressed that the extent of labour market regulation is very high in the EU, whilst at the
same time the quality of human capital in Poland is lower than in most EU countries. In
consequence, the Polish economy, just like most European economies, needs a relatively fast
economic growth for employment to increase (Czy˝ewski 2002)14. Moreover, it should be
emphasised that comparing benefits and costs of monetary integration requires considering
absolute not relative measures of labour market efficiency in mitigating asymmetric shocks.
Assessment of labour market flexibility against other countries does not reveal the cost of giving up
one’s own monetary policy.
The preceding discussion shows that the Polish labour market is not a fully effective
mechanism for mitigating the effects of negative asymmetric shocks. Particularly worrying is the
relatively high rigidity of real wages. Therefore, abandoning the national currency and renouncing
independent monetary policy creates the risk that after joining the euro, possible asymmetric shocks
may increase fluctuations in employment and household income. To reduce this risk a labour
market reform is necessary. It should contribute to an increased flexibility of wage setting and
improvement of other employment conditions.

13 In the case of a fall in demand, production of a firm decreases. Assuming a temporarily fixed amount of production
factors, this is equivalent to a flatter production function, thus to a lower marginal product of labour.
14 Research shows that there is a threshold GDP growth rate, above which employment increases; in Poland this ranges
from 4.4% to 5.3% depending on the sample period. The elasticity of demand for labour with respect to GDP ranges
from 0.54 to 0.83. Respective values for the EU countries for the period 1961–1994 were equal to 2.75% and 0.46. In
the same period in the US economy, with a highly flexible labour market, the economic growth rate required for
employment increase was 0.41%, while the elasticity of demand for labour with respect to GDP was 0.70.
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2.1.3. The fiscal adjustment mechanism
Along with labour market adjustments, fiscal policy provides a further instrument for
constraining output and employment variability caused by asymmetric shocks. Consequently, upon
losing the autonomy of monetary policy, it becomes a key stabilising instrument (Buti, Sapir 1998).

2

Fiscal policy may affect the domestic economy in two ways. Firstly, the influence is channelled
through the operation of the automatic fiscal stabilisers. This influence can be described as follows.
Should output fall, tax revenues decline, while some categories of expenditure increase, e.g.
unemployment-related spending. As a result, the budget deficit rises automatically, creating
additional demand and counteracting diminishing economic activity. Therefore, automatic
stabilisers ensure an immediate stabilising reaction of fiscal policy. What is important, in a situation
of economic recovery, the deficit is reduced at an equally swift rate owing to increased tax receipts
and lower expenditures connected with social assistance.
Fiscal policy may also affect the economy via discretionary measures taken by the
authorities in response to economic shocks. Such a policy is one of the key elements of traditional
Keynesian economics. However, in recent years, economic theory and empirical research have
supplied many arguments undermining the effectiveness of this tool of stabilising cyclical
fluctuations (Feldstein 2002). The impact of fiscal expansion on increasing demand has turned
out to be considerably weaker than it had earlier been believed and even negative in some cases
(Blanchard, Perotti 1999). Furthermore, the actual effect of such a policy is considerably delayed
as it is first necessary to identify an economic shock and only then initiate an often lengthy
legislative process. Moreover, contrary to automatic stabilisers, the effect of discretionary fiscal
policy is typically asymmetric – for political reasons, a loose fiscal policy introduced in periods of
downturn is difficult to reverse in the upturn phase of the cycle. This leads to a build-up of public
debt, which was the case in Western European countries in the 70s and 80s (European
Commission 2000).
These arguments, as well as the Treaty and the Stability and Growth Pact (the principles of
the Pact are discussed in more detail in Appendix 1), leave no doubt as to the optimum shape of
fiscal policy to be pursued by euro area member countries. These countries should aim to reach
a structural deficit low enough to allow automatic stabilisers to operate freely without causing
the deficit to increase above the reference level of 3% of GDP15. As far as discretionary measures
taken by the fiscal authorities are concerned, they should be limited to supporting desirable
structural changes in the economy16 and reacting only to extraordinarily large asymmetric
shocks.
The functioning of the automatic stabilizers depends on the type of shock. In the case
of demand shocks, automatic stabilisers react relatively strongly and favourably for economic
stabilisation, whereas for supply shocks, the impact of the stabilisers is weaker and it may
hinder the pace of adjustment processes in the economy. In the case of demand shocks, the
power of the stabilising effect is strongly dependent on which economic variable is changing.
The effect of the stabilisers is the strongest for changes in consumption and considerably
weaker for investment or external shocks. As to supply shocks, the effect exerted by the
stabilisers depends on the durability of disturbances. As for short-term supply shocks,

15

The size of the automatic stabilisers affecting an economy at a given time depends on the output gap, i.e. the size
of the output deviation from long-term potential, and on the sensitivity of public finance to this deviation. In the case
of a negative output gap, i.e. output staying below potential, automatic stabilizers cause an increase in the general
government deficit. The additional deficit resulting from the operation of automatic stabilizers is called a cyclical deficit.
The part of the deficit dependent on discretionary fiscal policy is called a structural deficit. Once the output gap is
positive, a cyclical surplus occurs and the general government deficit is lower than the structural deficit.
16 These actions include: employment-promoting modifications in tax and social assistance systems, as well as changes
in the structure of public expenditures, increasing the share of investment outlays on infrastructural projects, human
capital, scientific research and development of new technologies (Lamo, Strauch 2002).
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Table 2. Elasticities of tax revenues and expenditures to GDP

Austria
Belgium
Denmark
Finland
France
Greece
Spain
The Netherlands
Ireland
Germany
Portugal
Sweden
United Kingdom
Italy
EU average
Poland

2

CIT

Tax revenues
PIT
Indirect
taxes

1.9
0.9
1.6
0.7
1.8
0.9
1.1
1.1
1.2
0.8
1.4
0.9
0.6
1.4
1.2b
2.3

0.7
1.3
0.7
1.3
0.6
2.2
1.1
1.4
1.0
1.3
0.8
1.2
1.4
0.8
1.1
1.5

0.5
0.9
1.6
0.9
0.7
0.8
1.2
0.7
0.5
1.0
0.6
0.9
1.1
1.3
0.9
1.0

Social
security

Current
expenditures

Total
balancea

0.0
-0.4
-0.7
-0.4
-0.3
0.0
-0.1
-1.0
-0.4
-0.1
-0.2
-0.5
-0.2
-0.1
-0.3
-0.1

0.31
0.67
0.85
0.63
0.46
0.42
0.40
0.76
0.32
0.51
0.38
0.79
0.50
0.48
0.53
0.40

0.5
1.0
0.7
1.1
0.5
1.1
0.8
0.8
0.8
1.0
0.7
1.0
1.2
0.6
0.8
0.7

a

An increase in the general government deficit (in GDP percentage points) against GDP decline by 1%.
In 1999 the OECD completely changed the methodology for calculating the elasticity of receipts from CIT tax to the cycle – according to
the previous methodology the average elasticity was equal to 2.7 (van den Noord 2000).
b

Source: van den Noord 2000, NBP estimates.

automatic stabilisers have a stabilising impact on output, but at the cost of higher inflation.
However, when there are more persistent changes in supply factors, the stabilisers may slow
down the adjustment of the economy to the “new” level of potential output (Brunila et al.
2002).
The reaction of the general government deficit to cyclical fluctuations depends on its
elasticity to changes in output. The strength of this reaction depends on the elasticities of
individual categories of tax revenues and expenditures to GDP. Table 2 presents estimates of
these elasticities for EU member states and Poland. The results for the EU states are consistent
with the theoretical foundations of automatic stabilizers. Studies show that the impact of
automatic fiscal stabilisers is the greater, the greater is: the size of the public sector; tax system
progressiveness; the share of the tax base sensitive to economic cycle; the system of
unemployment benefits and the sensitivity of unemployment to cyclical fluctuations (Brunila et
al. 2002).

Graph 5.
Structural and cyclical deficit of the general governmenta in Poland
% GDP
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a

General government deficit adjusted for social security contributions transferred to open pension funds.
Note: To estimate the structural and cyclical deficit, an output gap estimated with a production function methodology was used (Gradzewicz,
Kolasa 2003).
Source: The National Bank of Poland

28

N a t i o n a l

B a n k

o f

P o l a n d

Risks and costs of introducing the euro

The estimated elasticity of the general government deficit in Poland to output fluctuations is
consistent with economic theory17. The public sector in Poland is not small, but the progressiveness
of the tax system is considerably lower than in some European states. The most important sources
of public revenue in Poland are indirect taxes and social security contributions. Their variability in
relation to output fluctuations, expressed by the elasticities, is typically smaller than the variability
of direct taxes. As regards the expenditures side of the Polish budget, it is difficult to estimate the
size of the automatic stabilisers due to frequent changes in the system of unemployment and social
assistance benefits in recent years.

2

The year 2001 gives an example of the automatic stabilizers at work in the Polish economy.
At that time, a more than 5% drop in real tax receipts was reported as a result of an acute economic
slowdown. The drop was caused by low growth in individual consumption (2.1%), an 0.6% drop
in employment, as well as a decline in corporate profits. Graph 5 illustrates changes in the fiscal
position in Poland over recent years, separating the general government deficit into structural and
cyclical components – the latter resulting from the operation of automatic stabilisers.
The above estimates indicate that an excessive structural deficit constitutes a major obstacle
to Poland’s effective use of automatic stabilisers after joining the euro zone. Even if its level were
to be reduced to the reference value of 3% of GDP it will not permit the automatic stabilisers to
operate freely. This in turn would not allow fiscal policy to stabilise cyclical fluctuations.
A comprehensive public finance reform should be therefore undertaken in order to restore the
stabilising function of fiscal policy and reduce the cost of participation in the single currency area
at the same time. There are three fundamental reasons why such a reform should be concentrated
on the expenditure side of public finance.
Firstly, experience shows that public finance reforms based on reduction of expenditures
allow for a more lasting deficit reduction than reforms focusing on increasing the tax burden (von
Hagen et al. 2001).
Secondly, there are several instances of successful large-scale public finance consolidation
programmes based on limiting expenditures where no negative effects on demand were observed.
On the contrary, these programmes have contributed to an economic expansion (Alesina, Perotti
1996). Such effects are typically referred to in the literature as non-Keynesian effects i.e. operating
against the traditional belief that tightening of fiscal policy has always a negative impact on the
economy in the short run. These effects are associated inter alia with the role of expectations – if
financial markets and private agents believe in the success of a public finance consolidation
programme and the permanent reduction of the deficit, then private demand may fill the gap
resulting from contracting public sector demand. Lane and Perotti (2001) point to other channels,
through which public expenditure restraint can improve the competitiveness of an economy and
increase production and employment in the traded goods sector. The first of these channels
operates where there are reductions of spending on wages in the public sector, which constrain
wage pressure in the private sector. The second channel is the exchange rate – fiscal consolidation
induces exchange rate depreciation, thus supporting the external competitiveness of the economy.
Thirdly, considering the current structure of the Polish public finance sector, a strategy of
limiting public expenditure is more appropriate than any actions oriented towards increasing tax
revenue. The public sector in Poland displays a relatively heavy tax burden and a high level of social
expenditures18, which are often poorly targeted. Taxation of labour income, including social
security contributions, is very high and constitutes a considerable obstacle inhibiting employment.
17

The estimate is uncertain due to the short time series available and structural changes, in particular on the
expenditure side of the budget.
18 According to the pre-accession economic programmes presented by the EU acceding countries, Poland’s share of
social expenditures in total public expenditure is the highest among all the acceding countries (European Commission
2003). Furthermore, the level of expenditure on disability benefits (relative to GDP) in Poland is by far the highest among
all OECD countries (OECD data for 1998).
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Similarly, the standard VAT rate ranks among the highest in Europe. At the same time, considerable
savings can be obtained in the field of expenditures for social purposes, health care and agriculture
(see Box 10).
2.1.4. Convergence of business cycles

2

When assessing the cost of abandoning autonomous monetary policy the country’s
vulnerability to asymmetric shocks is of key importance. The assessment of this vulnerability is
usually based on the extent to which the business cycles of the country in question and the rest of
monetary union are synchronised. If business cycles are convergent, asymmetric shocks are relatively
less frequent. The need to maintain a floating exchange rate, which would allow an
accommodation of asymmetric external demand shocks, is then smaller. Further, it is not necessary
to retain autonomous interest rate policy because consumption and investment fluctuations follow
similar patterns in different countries, which makes the single monetary policy stabilise economic
fluctuations in all countries of the monetary union.
Empirical confirmation of the relation between cyclical convergence and vulnerability to
asymmetric shocks was presented by Bayoumi and Eichengreen (1997). Their research, based on a
sample of 16 countries showed a statistically significant, positive relation between nominal
exchange rate volatility and the standard deviation of differences in the GDP growth rate being
a proxy for cyclical convergence. In other words, a higher convergence of business cycles between
two countries means a lower risk of possible asymmetric shocks, translating into lower costs of
abandoning national currency. Therefore, anticipating the euro adoption in Poland, the following
questions should be answered:
– To what extent is the economic development of Poland convergent to the development of
the EU countries and in particular, the countries of the euro zone?
– To what extent is the degree of cyclical convergence between Poland and the euro area
sustainable?
Convergence of business cycles between the euro zone and the countries staying outside
the single currency area is the subject of numerous empirical studies. Amongst them, two major
analytical approaches can be distinguished. According to the first approach, the
synchronization of business cycles is assessed on the basis of correlations between key
macroeconomic variables among the countries included in the analysis. Such indicators of
cyclical convergence are however not perfect in assessing country’s vulnerability to asymmetric
shocks. They reflect a combined effect of correlation of disturbances and adjustment processes,
which are induced by them.
A more sophisticated methodology involves decomposing economic fluctuations into
demand and supply shocks. This method analyses the synchronisation of demand and supply
shocks of a country and a monetary union, which provides a broader view of convergence of
business cycle fluctuations. For the assessment of the cost of monetary integration the most
important is the convergence of demand shocks, since it is primarily these shocks that may be
mitigated by means of monetary policy. The correlation coefficients of demand shocks may
however overestimate the cost of monetary integration. They are partially determined by
shocks arising from differences in macroeconomic policy, which will be eliminated upon
entering the monetary union.
Supply shocks synchronisation is less important for the cost of monetary integration,
because the scope to neutralise the effects of supply shocks by means of monetary policy
instruments is limited. The convergence of supply shocks reflects to a large extent differences
in economic structure, which will not disappear upon entering the monetary union.
Nevertheless, the convergence of such disturbances is also taken into consideration when
assessing the similarity of cyclical patterns between countries (Fidrmuc, Korhonen 2003,
Babetski et al. 2002).
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Table 3. Synchronization of business cycles between the Polish economy and the EU, the
euro area and some selected EU countries
Period covered
by the analysis

Reference
economy

Babetski et al. Analysis of demand and supply shocks
correlation together with its variability in
(2002)
time, SVAR, Kalman filters, variables: GDP
and inflation; quarterly data.

1990-2000

EU, Germany

Analysis of correlations between changes in
industrial production and exports; quarterly
data.

1997-2002

euro area

high

Analysis of the influence of shocks in labour
markets in Germany and the EU on the
Boone,
Maurel (1999) unemployment rate and response of
economies to these shocks; monthly data.

1991-1997

EU, Germany

moderate

Authors

BIS (2003)

Methodology

Degree of
business cycle
convergence
moderately high

2

Borowski
(2001)

Analysis of correlation of cyclical GDP
components (quarterly data), industrial
production,
inflation
rate
and
unemployment rate (monthly data).

1993/1995-2000

Germany,
euro area

moderately high

Buiter,
Grafe (2002)

Analysis of correlation of changes in
inventories; annual data.

1994-1998

France, Germany

low

Fidrmuc
(2001)

Correlation analysis of industrial production
after de-trending; monthly data.

1990-1999

Germany

moderate

Fidrmuc,
Korhonen
(2001)

Analysis of correlation of demand and
supply shocks, SVAR, variables: real GDP and
GDP deflator; quarterly data.

1993/1995-2000

euro area

high

Fidrmuc,
Korhonen
(2003)

Analysis of correlation of demand and
supply shocks, SVAR, variables: real GDP and
GDP deflator; quarterly data.

1993/1995-2002

euro area

moderately high

Frenkel et al.
(1999)

Analysis of correlation of demand and
supply shocks, SVAR, variables: GDP and
inflation; quarterly data

1992-1998

France, Germany

high

Frenkel,
Nickel (2002)

Analysis of correlation of demand and
supply shocks, SVAR, variables: GDP and
inflation; quarterly data

1995-2001

France, Germany, moderate
Italy, euro area

Süppel (2003) Analysis of correlation of GDP and industrial
production changes, analysis of convergence
by Stock and Watson method and analysis of
correlation of demand and supply shocks,
SVAR, variables: GDP, inflation (quarterly
data), industrial production, retail sales
volumes, construction output (monthly data)

1996-2002
euro area,
high
Germany, selected
subgroups of EU
countries

Note: Assessment of the cyclical convergence is based on the correlation coefficients for Poland against the reference economies.

Table 3 presents the results of empirical studies on the cyclical convergence of the Polish
economy with the EU economy, the euro area economy and some selected EU countries19.
Given the results of these studies it is very hard to unambiguously assess the cyclical
convergence between Poland and the euro area. Most of this research, however, shows that the
degree of cyclical convergence may be considered moderately high. Furthermore, economic
integration of Poland and euro area economies is progressing, which further increases the cyclical
19 Since the analysis has been prepared for a period covering only one full business cycle, the concept of business cycle
convergence as such is not quite accurate. Rather, this research has focused on the convergence of short-term
fluctuations of selected macroeconomic variables, reflecting real economy developments.
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Graph 6.
The share of the euro zone in Poland’s foreign trade in 1992–2002
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Graph 7.
The share of the euro zone in foreign trade of the euro-zone countries and Poland in 2002
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convergence. In the second half of the ’90s, a clear rising trend in the correlation of GDP, industrial
production and inflation in Poland and the euro zone countries was observed. However, this was
not observed in the labour market (Borowski 2001). In addition, studies indicate a growing
convergence of demand shocks over the period (Babetski et al. 2002). Although the period 20002002 saw a drop in the correlation coefficients between Polish exports to the euro area and the
industrial production of the euro area (BIS 2003) this may be assumed to be a transient
phenomenon. It stemmed from a considerable economic slowdown in the euro area, and
particularly in Germany, over the period, as well as changes in the geographical patterns of Polish
exports resulting from the slowdown.
The degree of economic integration between countries, in particular trade integration,
is a key factor affecting the degree of cyclical convergence. The stronger the trade relations
are, the higher is the convergence of demand fluctuations in the economies. This contributes
to an increase in alignment of business cycles. A positive relation between cyclical convergence
and the bilateral openness of economies has been confirmed by empirical research (Frankel
and Rose 1996).
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Graph 8.
The share of foreign trade in the GDP of Poland in 1993–2002
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Graph 9.
The share of foreign trade in the GDP of the euro–zone countries and Poland in 2002
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Since the beginning of the ’90s, the current group of euro zone countries have become
Poland’s most important trade partner. In 2002, 58% of Polish exports were directed towards euro-zone markets, while 53% of imports came from this group of countries (see Graph 6). The share of
the euro zone in Poland’s trade is similar to the share prevailing in the euro zone’s member countries
(see Graph 7). In 2002, it remained slightly lower than the share in Austria and Spain, but higher
than the one in the Netherlands and France. Over the period 1992-2002, a 3.5-fold growth in the
value of Poland’s exports to the euro zone and a four-fold growth in the value of imports (in EUR)
was reported. Such a fast growth in foreign trade not only contributed to an increased openness of
Poland’s economy (measured by the share of foreign trade in GDP), but also to an increase in the
degree of economic integration between Poland and the euro area, where a key indicator is the share
of trade with the euro zone in ratio to Poland’s GDP (see Graph 8). However, despite such a rapid
growth in the volume of trade, Poland’s economy still exhibits a lower degree of openness when
compared to the majority of the countries in the euro area (see Graph 9).
During the ’90s, the creation of new trade streams resulted mainly from the process of
liberalisation of trade with the European Union, initiated in 1992. The foreign trade agreement
contained in the European Agreement was important, for the economic integration of Poland with
the euro zone countries, particularly at the beginning of the ‘90s, was taking place mainly through
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Table 4. Changes in the commodity structure of trade between Poland and the euro-zone in
1990 -2002 by SITC classification (Standards of International Trade Classification).

TOTAL
Primary goods
Food and live animals
Raw materials
except fuels
Fuels
Manufactured goods
Chemical products
Machinery and transport
equipment
Other manufactured
goods

2

1990
100.0

Exports
1996
100.0

2002
100.0

1990
100.0

Imports
1996
100.0

41.5
17.5

18.3
7.3

13.2
5.5

18.5
12.2

11.8
6.2

8.1
4.3

9.5
14.5
57.0
8.9

4.0
7.0
80.2
5.4

2.7
5.0
85.6
4.1

3.0
3.3
77.5
10.9

2.9
2.7
85.6
13.4

2.6
1.2
89.7
16.4

10.7

22.6

37.9

37.4

40.0

42.2

37.4

52.2

43.6

29.2

32.2

31.1

2002
100.0

Source: Eurostat.

intensifying trade relations. Yet the re-orientation of the geographical structure of Polish trade from
East to West took place earlier than that (at the turn of the ’80s and ’90s) in consequence of
political and economic changes in the USSR and other CMEA countries, which seriously reduced
their import capability.
It should be emphasised that the vulnerability of an economy to asymmetric shocks should
be assessed not only by measuring the degree of cyclical convergence of economies, but also by
accounting for the factors which determine its sustainability. While the trade intensity between
given countries determines the degree of cyclical convergence, its sustainability depends on the
foreign trade commodity structure.
At the beginning of the ’90s, Poland’s trade with the current euro zone countries was
consistent with the classic international trade model based on comparative advantage (CieÊlik
2000). It was a consequence of the complementary nature of the Polish economy to that of the
euro zone, which was confirmed by the indicators of revealed comparative advantage, the highest
for labour- and material-intensive goods. No comparative advantage was revealed for technologyintensive goods. In consequence of a relatively high share of low-processed goods, Poland’s exports
were very sensitive to business cycle fluctuations experienced by key trade partners as well as to
exchange rate fluctuations. Following structural transformations in Poland’s economy and,
primarily, an inflow of foreign direct investment, the importance of highly-processed goods20
(mostly machinery and transport equipment – see Table 4) has been growing.
In euro zone countries, as in the whole world economy today, international specialisation and
trade is primarily based on parallel imports and exports of similar but highly differentiated goods
(so-called intra-industry trade). The intra-industry trade in differentiated products of one industry is
most highly developed in the area of machinery and transport equipment, chemical products and
final consumer goods (Misala 2001). It is intra-industry trade that has key importance for business
cycle synchronization. Countries having economies linked by a high level of intra-industry trade
experience economic disturbances of a symmetrical nature.21 Empirical research confirms
20 A rapid growth of highly-processed goods in Poland’s exports in recent years is consistent with the thesis presented
by A.Gerschenkron (1962). He assumed that the countries which introduce far-reaching changes in their economic
structures have the largest potential opportunity to decrease their technological gaps in relation to the developed
countries in the sectors originally experiencing the largest gap – i.e. primarily technologically intensive sectors. Research
carried out by Landesmann and Stehrer (2002) proves the thesis correct for the CEE countries. Deep changes in the
export structure in some CEE countries, including Poland, confirm that they have taken “advantage of their
backwardness”.
21 If trade between countries is dominated by intra-industry trade, negative demand shocks experienced by specific
sectors have a similar impact on the economies of all countries participating in the exchange of goods produced in
these sectors.
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Table 5. The share of intra-industry trade in the euro-zone countries and Poland.
as % of trade with
other euro-zone countries
1988
Austria
61.2
Belgium and Luxembourg 63.4
Finland
29.9
France
71.5
Greece
29.4
Spain
60.9
The Netherlands
65.5
Ireland
45.8
Germany
71.0
Portugal
35.4
Italy
52.9
Poland
22.9

1992
65.2
64.1
43.9
75.0
30.8
66.9
68.0
50.8
70.3
44.8
53.5
28.9

1996
73.0
72.6
38.5
77.1
39.6
64.8
74.7
50.6
73.8
48.7
55.4
41.3

2001
71.6
73.7
38.4
81.0
43.4
70.1
77.8
59.9
75.1
58.3
55.2
48.1

as % of GDP
1988
27.2
53.6
5.6
15.5

1992
28.8
53.6
8.7
16.6

13.0
35.3

14.0
36.4

17.5

15.4

9.4

9.7
7.1

1996
33.4
62.9
9.9
17.9
6.8
17.6
43.6
16.2
21.7
12.3
11.5

2001
44.7
77.8
10.5
22.9
8.9
24.7
51.7
35.1
22.7
28.5
14.4
16.9

2

Note: The estimated shares of intra-industry trade in the total trade of the euro zone countries and Poland are based on the intra-industry
trade ratio adjusted by the trade balance:
∑ ( X + M ) − ∑ | X − M | × 100
,
∑ ( X + M )− | ∑ ( X − M ) |
where Xi stands for export of i industry. Mi imports of the i industry. The calculations are based on data corresponding
i

i

i

i

i

i

i

i

to a 4-digit level of disaggregation according to the Harmonised System (HS).
Source: NBP calculations on the basis of Eurostat-Comext data.

a statistically significant impact of the degree of intra-industry trade on the level of cyclical
convergence (Fidrmuc 2001).
The countries of the euro zone are among those with the highest indicators of intra-industry
trade share in total foreign trade (see Table 5). This results both from a strong economic integration
associated with removing trade barriers, as well as from an increasing degree of similarity in the
level and structure of development. In terms of the supply side intra-industry trade is based on the
absence of a technological gap, in terms of the demand side – on the absence of disproportion in
the level of GDP per capita22.
An improvement in the intra-industry trade ratio in the period 1988-2001 indicates progress
in the degree of economic integration between Poland and the euro zone, while its relatively low
level in comparison to most euro zone countries confirms the existing asymmetry in demand (some
disproportion in GDP per capita) and supply (a technological gap) factors that underlie an intraindustry division of labour.
In accordance with integration theory (¸adyka 2001) Poland’s accession to the European
Union and participation in the single market should not only support the continued creation of
bilateral trade streams but also affect further developments in the structure of Poland’s exports
towards increasing the share of highly processed goods. It should also be supported by an
inflow of foreign direct investment23. Furthermore, one can expect that an increasing inflow of
investment will be accompanied by a modern technology transfer, allowing for a fast
modernisation of the economy. In turn, that would advance Poland in technological
development and consequently result in a growing share of highly processed goods and the
high-tech sector in Polish trade (St´pniak 2000). As a result, it can be expected that the share
of intra-industry trade in Poland’s foreign trade should increase (the share remained practically
unchanged in the period 1999-2001), translating into a more sustainable cyclical convergence
between Poland and euro area.

22

Elimination of the technological gap allows for the production of more highly processed goods, while an increase in
GDP per capita contributes to an increase in demand for differentiated, highly processed products appearing as intraindustry trade.
23 It is expected that, after Poland joins the EU, increased financial credibility and investment attractiveness will lead to
an increased inflow of foreign capital to Poland, both investment projects oriented towards satisfying the domestic
market and, growing with time, those exports oriented (Czy˝ewski et al. 2003).
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2.1.5. Endogeneity of Optimum Currency Area criteria
The conditions formulated in OCA theory do not need to be fulfilled completely before
a country enters a monetary union. When analysing the costs and benefits of participation in
monetary union, one should consider not only the situation before the introduction of the single
currency, but also the conditions which will prevail after the economic results of the membership
in a single monetary area have materialised (Alesina et al. 2002). Research indicates that monetary
integration accelerates the development of economic linkages between economies of a monetary
union. The union leads to an enhanced synchronisation of business cycles and improved
effectiveness of labour market adjustment mechanisms, thus reducing the cost of abandoning
independent monetary policy24. This phenomenon is referred to as the so-called endogeneity of the
optimum currency area criteria (Frankel, Rose 1996).

2

Increasing trade integration between Poland and the euro zone countries, which should
follow Poland’s adoption of the euro, is the first factor that may reduce the vulnerability of the
Polish economy to asymmetric shocks. According to the results of empirical research presented in
section 3.2.2., it can be expected that forming a monetary union should boost foreign trade among
its members. In turn, as indicated above, enhanced trade integration leads to an enhanced
convergence of business cycles25. Moreover, entering the monetary union is likely to spur
investment, and in particular, increase the inflow of foreign direct investment, which is associated
with transfer of modern technologies and know-how. It will lead to an increased share of highprocessed goods in the structure of Polish foreign trade and to the expansion of intra-industry
trade. Therefore, the very introduction of a single currency should reduce the risk of asymmetric
shocks in Poland.
After adopting the euro, the synchronisation of business cycles between Poland and the euro
area should also be enhanced by adjustments in monetary policy. Poland’s entry to the euro zone
will entail the elimination of a potential source of asymmetric shocks which are differences in
monetary policies of the NBP and the ECB. With autonomous monetary policy, even when there is
a full cyclical convergence between Poland and the euro area, it is possible that monetary policy of
the central banks would not be fully convergent in terms of size of the interest rate changes and
their timing. Poland’s euro entry will entail adopting single monetary policy, which should foster
convergence of the business cycle.
Poland’s euro accession should also enhance the flexibility of real wages, thus translating into
a more effective mitigation of asymmetric shocks. The degree of wage flexibility is affected by many
factors, including the exchange rate regime (Horn, Persson 1998). With a floating exchange rate,
a drop in external demand creates expectations of a depreciation of the domestic currency, leading
to an improvement in competitiveness of domestic firms. This weakens the effectiveness of the
wage adjustment mechanism. Thus, entering the monetary union, which makes exchange rate
adjustment impossible, should contribute to greater wage discipline in enterprises and should
strengthen the relation between wages and labour productivity26. Hitherto, there is however no
empirical research unambiguously confirming this hypothesis.

24

The processes which enhance the cyclical convergence of Poland and the euro area will occur even before Poland’s
euro entry, upon entering the EU. Poland’s membership in the EU will limit the scope for discretionary fiscal policy, as
Poland will be subject to the provisions of the Stability and Growth Pact.
25 Economic theory does not provide an unambiguous answer to the question whether trade creation increases cyclical
convergence of economies. The dispute can be solved on empirical grounds only. An analysis conducted by Krugman
(1993) shows that trade expansion may lead to increased specialisation, thus increasing the risk of asymmetric shocks.
This hypothesis, however, was not supported by a panel study of Frankel and Rose (1996). This study provides evidence
that increasing economic integration and bilateral trade are accompanied by an increase in the cyclical convergence of
economies.
26 The pressure on wage discipline may increase already after EU accession, because of the limited scope for
discretionary fiscal policy due to the necessary compliance with the provisions of the Stability and Growth Pact (Begg
1990).
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Therefore, it can be expected that joining the monetary union will contribute to a greater
synchronization of the business cycle between Poland and the euro area and an improvement in
the effectiveness of adjustment mechanisms alternative to the exchange rate. Consequently, the
cost of abandoning the domestic currency will decrease.

2

2.2. Short-term cost of meeting the inflation convergence criterion

Accession to the euro zone requires the fulfilment of the price stability criterion laid down in
the Treaty. In its Monetary Policy Strategy beyond 2003, the Monetary Policy Council (MPC) adopted
a permanent inflation target of 2.5% with a tolerance for deviation up to +/- 1 percentage point.
However, the level of the reference value for the price stability criterion in the period preceding the
adoption of the euro remains unknown. Should the reference value be below the permanent target
adopted by the NBP, there will be a need to reduce inflation to a level guaranteeing that the
convergence criterion is met. This may result in some costs in the form of a temporary slowdown
in GDP growth. Since there are time lags in the monetary transmission mechanism, any inflationreducing actions should be taken far in advance.
According to the price stability criterion, the average annual rate of increase in the HICP27
(Harmonised Index of Consumer Prices) in Poland should not exceed the reference value. The
decision as to the moment when the meeting of the criterion will be verified is left to some
discretion. However, in practice, one should expect that the moment of verifying convergence in
terms of price stability will fall at the end of the period of required participation in the ERM II as
has been shown by the experience of the current euro zone countries (EMI 1998, ECB 2000). Graph
10 presents a time path of inflation changes necessary to meet the price stability criterion.
The criterion based on the average annual rate of increase in the HICP is not fully compliant
with the permanent inflation target adopted by the MPC. Two types of discrepancy can be
distinguished. First, the MPC does not apply the HICP but the CPI (Consumer Price Index). Second,
the MPC’s permanent target is defined in terms of an annual inflation rate and not average annual
inflation rate. No significant consequences arise from the first discrepancy since in the case of
Poland the composition of the baskets used to calculate the HICP and the CPI is very similar
(Appendix 1 presents a more detailed description of the differences between the two indices). The
second discrepancy requires recalculation of the annual CPI inflation rates as average annual
inflation rates. As a result, in order to meet the inflation criterion throughout the whole year
preceding the verification, the annual CPI inflation rates should not exceed the anticipated reference
value for inflation or at most, fluctuate around the value so that their average complies with the
Graph 10.
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The method of computing the annual average HICP is presented in detail in Appendix A1.1.1.
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Box 5. What will the reference value for inflation be?

The reference value for inflation is the average inflation in three EU countries with the
lowest average annual rate of growth of HICP, increased by 1.5 percentage points. The
difference between the whole euro-zone inflation and the average inflation in the
reference countries is presented in Graph 11. The difference reveals a moderate upward
trend. Over the January 1998 – June 2003 period its average value was 0.6 percentage
point and the maximum recorded was 1 percentage point. Following the conservative
assessment principle, it can be assumed that the difference may range from 0.6% to
0.9% in the future.

2

Until May 2003 the ECB used to define price stability in the euro area in terms of the
annual HICP inflation below 2% (ECB 1999). In May 2003, as part of the assessment of
the monetary strategy the ECB clarified the price stability definition. With the new
definition, the price stability condition is fulfilled as long as the annual HICP inflation is
maintained close to but below 2% in the medium term. According to the members of the
ECB Executive Board (2003a), 1.7 to 1.9% is a satisfactory level of inflation. With
adequate caution one can assume the annual HICP inflation in the euro area to oscillate
around 1.5% in the period during which Poland’s compliance with the price stability
criterion will be verified. In that case, the inflation rate in the reference countries is likely
to stay between 0.6% and 0.9%. Applying a conservative assessment approach again
leads to the conclusion that the reference value for inflation may reach approximately 2%.
In accordance with currently binding EU legislation (The Treaty Art. 121 Sec.1), any
member state of the European Union can become the reference country for the price
stability criterion, even a country that is not a member of the euro zone. After EU
enlargement in 2004, the new member states will also become potential reference
countries. Inflation in many of the acceding countries is lower than in the euro-zone
countries (e.g. in September 2003 the average annual HICP was -1.0% in Lithuania,
-0.2% in the Czech Republic and 0.6% in Poland (source: Eurostat New Cronos)). The
inclusion of the new EU member states in the group used for calculating the price stability
criterion may therefore lead to a marked drop in the inflation reference value, thus
requiring an even larger reduction of inflation in Poland in order to meet the criterion
(Chmielewski, Rozkrut 2003).
The deflation phenomenon in some CEE countries evokes a question whether countries
with negative price increases should belong to the group of reference countries. Leaving
the countries with deflation out of the process of setting the inflation reference value
could contribute to a significant increase in reference value volatility. If one of the three
countries with the lowest inflation (the reference group) experienced deflation, it would
have to be replaced by another country with a (perhaps) markedly higher inflation. This
could contribute to a significant increase of the reference value. Similarly, if a country with
deflation experienced a positive price increase, the reference value could drop
significantly (Rozkrut 2003). The increased volatility of the reference value would make a
macroeconomic policy oriented at meeting the inflation criterion more difficult.
Having the above in mind, it seems probable that the EU authorities and the ECB will
soon take some steps in order to avoid the complications just discussed. As long as the
problem is not solved, however, it is justified to assume that the reference value of
inflation will behave in a similar manner to the hitherto observed.
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Graph 11.
The difference between the euro-zone inflation rate (MUICP) and the average inflation rate
for the reference countries (three countries with the lowest average annual HICP inflation)
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criterion. An answer to the question whether inflation maintained at a rate of 2.5% will allow the
inflation criterion to be met is dependent on the inflation reference value expected in the future.
A conservative assessment shows that it will be approx. 2% (see Box 5).
Given the reference value of 2%, meeting the inflation criterion will require moving away
from the inflation target for a period of about one year. During that time, inflation should remain
at approx. 1.5%, which is sufficient to meet the criterion while leaving a small safety margin.
Reducing and maintaining the inflation rate at this level for a period of one year will require
a tightening of monetary or fiscal policy, which will result in an economic slowdown. After joining
the euro area, inflation in Poland will probably exceed by a small amount the MPC permanent
target28.
In further analysis it was assumed that maintaining inflation around 2.5% will be
accompanied by an output gap close to zero. Consequently, in order to temporarily decrease
inflation to 1.5%, an opening of the output gap will be necessary. Two approaches have been used
to estimate the scale of the associated temporary reduction in the economic growth rate:
simulation based on the macroeconometric model of the Polish economy ECMOD (model
description is presented in Appendix 5) and estimates based on the Phillips curve and the sacrifice
ratio approach.
The simulations conducted with the ECMOD model were based on two scenarios: a monetary
scenario and a fiscal scenario, which are described in detail in the section 4.2, presenting different
scenarios of macroeconomic policy that can be applied in the course of participation in ERM II. Here
it suffices to mention that, in accordance with the monetary scenario, a reduction of inflation by
approx. 1 percentage point for one year is attained by increasing interest rates by approx. 1.5
percentage points one year in advance and maintaining them at the higher level for 5 quarters,
while in the fiscal scenario the same effect is attained by reducing general government expenditure
by approximately 2.5% of GDP.
The results of the simulations indicate that, in both scenarios, the reduction of inflation is
preceded by a relative reduction of GDP in comparison to the higher inflation scenario so there
would be a temporary slowdown in economic growth. In both policy scenarios, two years elapse
from the moment of tightening macroeconomic policy to the end of the period of maintenance of
lower inflation. In the monetary scenario, inflation falls as a consequence of reduced demand and
28 This prediction stems from the assumption, that after Poland enters the euro area, ECB policy will be oriented towards
maintaining inflation at a level slightly below 2%, while the Balassa-Samuelson effect will imply a higher rate of inflation
in Poland than in the euro system by approximately 1.5 percentage points. The Balassa-Samuelson effect and its
estimates for Poland are described in Box 8 in section 4.1 of the Report.
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an appreciation of the zloty resulting from the increase in interest rates. In the fiscal scenario,
a reduction in government expenditures tantamount to curbing the budget deficit is accompanied
by a slight depreciation of the exchange rate in the first period whilst the subsequent appreciation
of the exchange rate is weaker than in the monetary scenario. Therefore, the same reduction of
inflation requires a stronger demand reduction in the fiscal scenario than in the monetary scenario.
One can expect that after two years, i.e. when it is no longer necessary to maintain a lower inflation
rate, the aggregate loss of real GDP compared to the higher inflation scenario will reach approx.
0.8% in the fiscal scenario or approx. 0.3% in the monetary scenario. These results refer to the
short-term analysis. In a longer run, the fiscal scenario oriented at a permanent reduction of the
budget deficit is more favourable for long-term economic growth.

2

Another approach to assessing the scale of the economic slowdown stemming from the need
to reduce inflation in order to meet the price stability criterion can be based on a Phillips curve
analysis. The Philips curve connects the real economy, typically reflected in the output gap, with
inflation. The estimated Philips curve equation used for the calculations is presented in Appendix 3.
The results of the simulation analysis indicate that in order to reduce inflation by approximately 1
percentage point and maintain it at the lower level for one year, GDP should be reduced by
approximately 0.6% over two years when compared to the higher inflation scenario. The result is
not significantly different from the simulation results obtained using the ECMOD model. The Philips
curve approach is simplified and does not account for many factors, such as the effect of exchange
rate fluctuations, which are incorporated into the ECMOD model. Therefore, the 0.6% arrived at
with the Philips curve analysis can be regarded as a cross-check verification of the results of the
simulation based on the ECMOD model.
It has to be emphasised that the reduction of GDP relative to the higher inflation scenario
necessary to meet the inflation convergence criterion is a short term one. Moreover, one should
bear in mind that the results of the analysis are strongly dependent on the scale of the intended
reduction of inflation. The calculations are based on the assumption of a very low reference value
for inflation so that a deviation from the permanent inflation target by as much as 1 percentage
point will be required. For this reason, the results discussed can be seen as a pessimistic scenario.
Should there in practice be reasons to expect a higher reference value for inflation, such an increase
in restrictiveness will not be necessary, and the short-term cost of meeting the criterion could
therefore remain considerably below 0.3%-0.8% of GDP.
2.3. Summary
Upon joining the euro area, Poland will lose the independence of monetary policy that may be
used to reduce fluctuations in output and employment. The question then follows, as to whether
the monetary policy of the ECB will be conducive to mitigating shocks occurring in the Polish
economy. The analysis shows that, despite weaknesses observed in the labour market, there is
a relatively low risk of monetary policy of the ECB being inappropriate for economic conditions
prevailing in Poland after euro entry. This conclusion is supported by the following arguments:
– With the free movement of capital, the stabilising role of the floating exchange rate for the
economy is limited. A floating exchange rate may be a mechanism for reducing economic
fluctuations, but it may also be the very source of shocks. This leads to the conclusion that the cost
of abandoning national monetary policy is lower than the traditional theoretical approach of
monetary integration seems to suggest.
– The degree of economic integration between Poland and the euro area is high, which is
reflected in their relatively strong cyclical convergence. Therefore, the probability of Poland
experiencing asymmetric shocks that cannot, after euro entry, be neutralised by autonomous
monetary policy is relatively small.
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– It may be expected that, as a consequence of joining the EU and the euro area, the
structure of the Polish economy will experience changes leading to a further decrease in the cost of
losing independent monetary policy. Participation in the monetary union should contribute to
increased wage flexibility, which would permit a reduction in shock-driven employment
fluctuations. Another consequence of Poland’s membership in the EU and its monetary integration
will be an expansion of trade between Poland and euro area countries with a concurrent
improvement of the trade structure. This should support the sustainability of cyclical convergence
between Poland and the euro area.

2

– Joining the European Union will require a reduction in the structural general government
deficit as Poland will need to comply with the Stability and Growth Pact. In the period during which
the structural deficit is reduced the role of the public finances as a business cycle stabiliser will be
limited. After some time, however, fulfilling the Pact rules will allow for an effective use of the
automatic fiscal stabilisers as an instrument for smoothing fluctuations in economic activity.
It should be considered probable that Poland’s adoption of the euro will require dampening
inflation in order to meet the inflation criterion. With a conservative assumption that meeting the
Maastricht criterion will require a 1 percentage point decrease in the inflation rate, the level of GDP
may need to be lowered by approximately 0.3% to 0.8% over the two-year period preceding
Poland’s euro entry. Thus, the possible and temporary slowdown of economic growth should not
be substantial.
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Benefits of euro area membership

Drafting a report on Poland’s euro area membership requires the presentation of the
potential costs of monetary integration set against possible benefits. The first part of this
chapter reviews the major benefits of Poland’s membership in the single currency area. Later
on, mechanisms triggered by membership of the monetary union and conducive to faster
economic growth and increased welfare are discussed. The review of benefits arising from
Poland’s membership in the euro area starts with the presentation of the effects that will occur
in the short term as a result of the one-off permanent change in business conditions related
to the introduction of the single currency (direct effects). Later, long-term benefits are
discussed. These stem from the adjustment processes driven by the adoption of the euro. The
potential effect of monetary integration on the pace of economic growth has also been
estimated. Though a number of the benefits mentioned cannot be quantified, this does not
mean that they are insignificant.

3

Figure 1 presents the benefits of Poland’s joining the euro area in a simplified fashion.
Poland’s membership of the monetary union is connected with abolishing the zloty/euro
exchange rate (channel [1] in Fig. 1), as a result of which transaction costs within the single
currency area can be eliminated [2]. In consequence, resources will be released that have hitherto
been employed in foreign exchange operations. The elimination of transaction costs should
contribute to higher total factor productivity [3] as higher output can be produced with the same
inputs of labor and capital.
The introduction of the single currency will also eliminate exchange rate risk [4].
As uncertainty about the exchange rate is eliminated, domestic interest rates will decline by the
amount of the underlying exchange rate risk premium [6]. Lowering the cost of capital will lead to
an increase in the domestic investment [7]. In addition, the elimination of exchange rate risk will
lower the required return on investment, due to the removal of one of the risk factors. This will also
encourage an inflow of foreign direct investment (FDI) [5].
Membership in the monetary union and the related elimination of transaction costs and
exchange rate risks should, in the long term, contribute to the expansion of foreign trade between
Poland and the euro area [8], [9]. This will entail investment growth [15] and improved productivity
associated with an inflow of new technology [16].
The introduction of a common currency means that the risk of currency crisis is irrevocably
eliminated [11]. In consequence the economy should be perceived as more stable which may lead
to an intensified inflow of foreign capital [13].
Additionally, adoption of the single currency in Poland leads to the integration of Polish and
euro area financial markets and to increasing competition in the goods and services market [11].
These factors support the improvement of market mechanisms, thus leading to greater economic
efficiency [12] and faster economic growth [14].
Growth in investment is associated with an increase in capital accumulation [10], which in
turn, together with the improving productivity of production factors driven by the above processes,
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Figure 1. Benefits underlying the euro adoption in Poland.
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will shift the economy to a higher growth path. Consequently, GDP per capita and the level of
consumption will rise [14].

3.1. Direct effects

The direct effects of euro area membership refer to the effects of the one-off and permanent
change in business conditions in the short run, which will occur directly after the entry into the euro
zone. Such a direct effect of joining the monetary union will be elimination of the zloty/euro
exchange rate. This entails the elimination of transaction costs and exchange rate risk within the
single currency area. Elimination of exchange rate risk and the related exchange rate risk premium
leads to a fall in the interest rate. The way in which these factors affect the economy and the extent
of related growth effects are presented below.

3

3.1.1. Elimination of transaction costs
The elimination of transaction costs incurred by enterprises and households in relation
to the zloty/euro exchange rate is among the most obvious benefits of the single currency.
These costs may be divided into two groups. The first group comprises financial costs like the
bid-ask spreads, fees accompanying foreign exchange operations and costs of hedging against
exchange rate risk. The second one includes administrative costs (in-house costs) incurred by
companies as a result of committing resources to activities related to foreign exchange
operations. These are the costs of exchange rate risk management, additional expenses for
financial reporting, the opportunity costs due to the lower efficiency of managing cash
distributed between various bank accounts and the longer duration of foreign currency
transfers. In-house costs constitute a bigger burden for small and medium-sized enterprises
than for international corporations (European Commission 1990). The degree to which an
economy is open is one of the primary factors affecting the size of transaction costs. The more
open is an economy towards other currency union members, the greater are the benefits from
the elimination of transaction costs.
The amount of financial costs may be calculated on the basis of banks’ revenues from
foreign exchange transactions. Assuming perfect competition in the banking sector, the value of
such revenues reflects the marginal cost of production factors used in such operations. Given
that after the introduction of the single currency, released resources could be effectively
employed in other types of financial activity or in other areas of the economy, their value should
provide a good estimate of the GDP growth to be achieved as a result of eliminating financial
costs29. In the case of Poland, information on income derived by banks from their intermediation
in foreign exchange operations cannot be obtained due to the high level of data aggregation in
banks’ reporting. Another method of estimating financial costs is to use information on the costs
of various types of foreign exchange operations and the size and number of concluded
transactions. In this instance, however, Poland lacks accurate data on the costs of foreign
exchange operations and the volume of foreign exchange transactions between financial and
non-financial institutions grouped by specific instruments, maturities and counterparties. The
third method of estimating financial costs uses data from the country’s balance of payments, as
well as experts’ estimates and information from foreign exchange dealers. Empirical research
shows that financial costs can be reckoned to be approximately 0.14% of GDP in Poland
(Borowski 2003)30.

29 It should be noted that as a result of joining the single currency area only transaction costs relating to the existence
of the zloty/euro exchange rate will be eliminated, while the costs underlying transactions involving other currencies will
remain, primarily those transactions which are settled in USD.
30 The value of executed transactions has been estimated on the basis of trading volumes within each segment of the
balance of payments adjusted by the euro share in the total trading volume. The fees have been estimated on the basis
of surveys conducted among foreign exchange dealers.
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In-house costs incurred by companies are even more difficult to measure. They are dispersed
across various areas of business activity, and their analysis would require detailed auditing of
a representative group of non-banking entities that carry out operations in foreign currencies.
Estimates made by the European Commission for some EU countries, performed on the basis of
a case study made by Ernst & Young (1990) show that in-house costs amount to approximately
0.07% of GDP (European Commission 1990). Assuming that these costs in Poland are at
a comparable level, elimination of transaction costs after adoption of the euro should lead to
a saving of some 0.21% of GDP31. It should be noted, however, that this is a conservative
assessment, giving the lower end of potential savings.

3

It is worth emphasising that the impact of the elimination of transaction costs on GDP
depends on the economy’s ability to relocate labour and capital resources that have so far been
employed in conduct of foreign exchange operations. Benefits arising from savings in transaction
costs following the accession to the monetary union will be the greater the higher the extent to
which such resources are productively re-employed.
3.1.2. Elimination of exchange rate risk and decline in interest rates
With the establishment of the monetary union, exchange rate risk will be eliminated.
This constitutes the second one-off and permanent change in business conditions and is
a direct benefit underlying membership of the single currency area32. Exchange rate risk stems
from a possibility of unexpected fluctuations in the exchange rate, leading to a decrease in the
value of assets or an increase in the value of liabilities denominated in domestic currency as
compared with its expected value. Companies may face losses arising from changes in the
exchange rate occurring between the moment when a foreign claim or liability has arisen and
the final settlement of transaction (transaction risk), or in consequence of exchange rate
changes between the moment when a claim or liability has appeared and the balance sheet
date (translation risk) (Blajer et al. 1993). Exchange rate risk hinders economic growth. It
increases the cost of capital and makes investment planning and the optimum use of available
resources more difficult.
Elimination of exchange rate risk improves business conditions, triggering adjustment
processes in trade and foreign and domestic investment. Firstly, the elimination of exchange rate
volatility results in reduced uncertainty on the part of exporters and importers as to the future level
of costs and revenue, which supports foreign trade expansion. Secondly, a stable exchange rate
will reduce the investment risk of a specific country, encouraging foreign direct investment inflow.
Thirdly, relinquishing the domestic currency will contribute to a decline in domestic interest rates
due to the elimination of the currency risk premium. Thus, the cost of capital decreases, which
leads to increasing domestic investment. A stable exchange rate additionally plays an important
role in stabilising the overall price level, making investment decisions more accurate and capital
allocation more efficient. The latter argument is particularly relevant for small open economies
(McKinnon 1963).
The decline in domestic interest rates is one of the major benefits arising from the euro
adoption in Poland. Exchange rate risk, along the default and liquidity risks and expected exchange
rate changes, is one of the factors explaining the differences in interest rates in various economies.
Due to the fluctuation of exchange rates, the return on zloty-denominated assets is highly volatile.
This leads to a higher profitability threshold at which risk-averse investors are willing to provide
capital and thus higher interest rates in Poland than in the euro area. The exchange rate risk
premium is of more importance in countries with a relatively low credibility of macroeconomic

31

This estimate is close to the values arrived at for other countries. For Hungary, transaction costs have been estimated
at 0.18%-0.30% of GDP (National Bank of Hungary 2002), for Ireland at 0.1% of GDP (Baker et al. 1996), and for
Sweden at 0.3% of GDP (Calmfors et al. 1997).
32 Once Poland has joined the euro zone, only the exchange rate risk relating to the zloty/euro exchange rate will be
eliminated; the risk concerning other foreign currencies will remain.
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policies. The level of the currency risk premium is determined by investors’ confidence in a particular
economy. Research shows that after Poland has joined the monetary union, it may be expected that
long-term domestic interest rates will decline by approximately 150-200 basis points (Borowski
2003)33. It should be noted that this figure relates to an estimate of the exchange rate risk premium
based on an assumption that after it has become a member of the EU, Poland will permanently
remain outside the euro area34.
The impact of the elimination of currency risk on economic growth has been discussed in
more detail in section 3.2., where long-term benefits underlying Poland’s joining the euro area are
reviewed. Estimated impact of reduced interest rates on the main macroeconomic variables is
presented in section 3.3.

3

3.2. Long-term benefits

Joining the euro area with its related change in business conditions will trigger numerous
adjustments, which will become visible over a long period of time. Reduction of transaction
costs, elimination of exchange rate risk and decline in interest rates will lead to an expansion in
international trade, increased investment, greater macroeconomic stability of the country,
development of financial markets and increasing competition in the goods and services market.
These will contribute to an acceleration of economic growth in the long term. This chapter
describes the way in which all of these factors influence the Polish economy. It should, however,
be noted that the estimation of the benefits arising from monetary integration is extremely
difficult. A number of these factors are impossible to measure. Nonetheless, chapter 3.3
presents a conservative assessment of the impact of the euro on the key macroeconomic
variables.
3.2.1. Impact of the euro on investment
An increase in investment stemming from the introduction of the single currency is one of
the major benefits arising from Poland’s membership of the monetary union. From the perspective
of economic development, it is of crucial importance. Removal of exchange rate uncertainty and,
consequently, the elimination of the currency risk premium leads to a fall in interest rates. Therefore,
the cost of capital falls, which in turn implies a higher level of domestic investment35. Elimination
of transactions costs may also contribute to an increase in the level of investment. The related
improvement of total factor productivity results in GDP growth, part of which is reinvested.
However, due to the marginal effect of the elimination of transaction costs on economic activity,
the decline in interest rates should be recognised as the leading factor driving investment after
Poland has joined the euro area.

33 Results relating to Poland are consistent with analyses performed for other countries. In Hungary, the exchange
rate risk premium has been estimated at a level of 150-300 basis points (National Bank of Hungary 2002). In
Ireland, the expected decline in interest rates stemming from the euro adoption was estimated at 100 basis points
(Baker et al. 1996).
34 The exchange rate risk premium has been estimated on the basis of the UIP equation. Constant exchange rate
expectations have been assumed and a likely decline in the country risk premium arising from Poland joining the EU has
been included. Estimates have used the differential between short- and long-term interest rates, including one-year
forward rates. It should be noted that estimating the exchange rate risk premium is extremely difficult; the results are
sensitive to the adoption of various types of interest rates in the analysis (short-term or long-term ones) and various
assumptions as to exchange rate expectations.
35 The declining cost of capital is also related to the fact that with the adoption of the euro the creditworthiness
of the majority of Polish enterprises will be enhanced. This issue is discussed in more detail in sections 3.2.3. and
3.2.4.
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Box 6. Foreign direct investment and economic growth

Foreign direct investment is recognised as one of the most critical determinants of
economic growth, particularly in economies that are catching up to the level of developed
countries. FDI positively influences the economy through capital accumulation and a
higher productivity of production factors.
By increasing the amount of capital in the economy FDI reduces the barriers to growth
that stem from a shortage of domestic savings. Moreover, such investments constitute
the most favourable and secure form of international capital flow.

3

FDI leads also to an increase in productivity of labour and capital in the whole economy.
This is reflected, inter alia, in the fact that companies with a share of foreign capital are
characterized on average by higher productivity of production factors than the corporate
sector in aggregate. FDI entails a transfer of modern technology and management
techniques. Such investment contributes to an enhancement of the qualifications of
domestic workers and co-operation of foreign enterprises with domestic companies.
Consequently, new technologies and knowledge spill over also to domestic enterprises
without foreign ownership. Moreover, by fostering competition FDI provides a stimulus
to improving the productivity of domestic companies.
Empirical research confirms that FDI contributes to an increase in the productivity of
production factors (Blomstrom et al. 2000). The size of this effect, however, depends
on the level of the country’s economic development, determining the capacity to
absorb modern technologies (Imbriani, Reganati 1997), human capital resources
(Borensztein et. al 1995), and investment climate, influencing the structure of FDI
(Moran 1998).
FDI can enhance the development of domestic companies by creating a demand for
complementary products, stimulating an increase in efficiency, facilitating access to
foreign financing and foreign markets, and boosting development of IT, communications,
and financial infrastructures. Consequently, FDI leads to an improvement of the
economy’s competitiveness, more favourable terms of trade and growth of exports. These
factors are conducive to an increase in domestic investment. It has been calculated that
an increase of FDI by a unit will produce a 1.5-2.3 times higher total investment in the
economy (Borensztein et al. 1995).
A majority of empirical findings point to the existence of a statistically significant positive
impact of the volume of foreign direct investment on economic growth (a review of the
literature on growth effects of FDI may be found in Ewe-Ghee Lim 2001). It has been
shown that an increase of foreign direct investments by 1 percentage point relative to
GDP in developing countries, ceteris paribus, leads to an increase in GDP growth per
capita by 0.8 percentage point (Baniak et al. 2002). Empirical research supports the
conclusion that developing countries with a relatively high GDP per capita level can
exploit the benefits of FDI inflows (Blomstrom et al. 1994). Poland is therefore among
the beneficiaries of this process.
The above outlined impact of FDI on the economy may also be observed in Poland.
Enterprises with foreign capital are characterised by higher than average investment
activity as well as a high level of productivity (Cylwik 1999). Moreover, foreign direct
investment is one of the major factors driving the growth of exports in the Polish
economy (Weresa 2002).
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The introduction of the euro will also influence foreign direct investment. Just like domestic
investment, FDI is a driving force for economic growth. In comparison with domestic investment,
however, foreign direct investment to a larger extent stimulates the inflow of new technology and
opens up new markets (see Box 6). Increased macroeconomic stability and a rising confidence of
foreign investors in the Polish economy, following euro area entry, should favour a greater inflow
of long-term foreign capital (the effect of euro area membership on country risk has been described
in more detail in section 3.2.3.).
Elimination of exchange rate risk constitutes another factor that may contribute to the inflow
of foreign direct investment after Poland’s entry into the euro zone. Exchange rate fluctuations may
affect foreign direct investment in various ways. The direction and scale of this influence depend,
inter alia, on such factors as the level of the exchange rate risk, investors’ risk-aversion, the amount
of sunk costs36, the type of investment, and intensity of competition.

3

An increase in exchange rate fluctuations adds to uncertainty as to the level of costs
incurred and the income received by enterprises operating in a foreign market. When making
investment decisions investors are guided by profit and risk criteria. Because of risk aversion,
a profit combined with lower risk may be preferable to the same profit with higher risk.
Exchange rate fluctuations imply an increase in investment risk and fall in expected utility from
investment. As a consequence, the risk premium and the minimum required rate of return rise.
Thus, exchange rate fluctuations may lead to a fall in foreign direct investment (Baniak et al.
2002). Dixit and Pindyck (1994) have pointed out that this conclusion may be supported even
in the case of risk-neutral companies, if investment expenditure contains an irreversible element
(sunk costs)37.
However, there are arguments that support the existence of a reverse relationship, or
a positive correlation between the exchange rate volatility and the size of investment. One of them
is that larger exchange rate fluctuations may increase the expected profits of the enterprise. It stems
from the fact that decisions about the production level may depend on the exchange rate. As
a result, in the event of favourable exchange rate shifts, additional profits of the company arising
from increased production may exceed a potential loss incurred when exchange rate movements
are unfavourable and production is reduced (Hartman 1972; Abel 1983). It is, however, worth
emphasising that due to rigidities in the production process and existence of various barriers and
fixed costs, reallocation or shifts in production volume and related benefits are limited.
The fact that a company with domestic and foreign production capacity has greater flexibility
as to choosing the production venue is yet another factor implying that exchange rate fluctuations
may stimulate an inflow of foreign investment. Depending on the exchange rate movements,
the company can make appropriate relocation of production between countries leading to greater
profits. The company gains this flexibility at the expense of sunk costs incurred when establishing
a foreign production facility. The lower the sunk costs, the stronger is the incentive to set production
capacity abroad. The effect of exchange rate risk on the size of investments also depends on their
type (Aizenman, Marion 2001). Exchange rate risk stimulates the growth of horizontal investments,
i.e. similar production being performed in various countries. Exchange rate uncertainty limits,
however, vertical investments, i.e. those in which specific production stages take place in different
countries. Since less-developed countries are dominated by vertical investment, it can be expected
that the currency risk in these countries exerts an adverse influence on long-term foreign investment.
Moreover, exchange rate volatility negatively affects the inflow of export-oriented foreign investment
36

Sunk costs refer to investment outlays that are irreversible.
They have pointed out that a foreign investor may take a decision not only about making an investment or not,
but also on postponing the investment. With unpredictable movements in exchange rates, it is probable that the
expected rate of return will change in the future. If this return increases, the investor may gain by postponing the
moment of investment. The possibility of delaying an investment should increase the rate of return required for the
investment to be made. In this way exchange rate risk becomes a factor limiting the inflow of foreign direct
investment.
37
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Graph 12.
Cumulative value of FDI per capita in Poland and selected accession countries
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to a larger degree than it does investment aimed at production for the domestic market (HM Treasury
2003a). The correlation between investment and exchange rate volatility is additionally affected by
the market structure – more competitive industries are more sensitive to exchange rate shifts since
they are characterised by lower mark-ups (Guérin, Lahr¯che-Révil 2001).
Although the theoretical underpinnings of the relationship between exchange rate risk and
foreign investments are not unambiguous, most empirical research shows that this relation is
negative. This is indicated in, e.g. Goldberg (1993), Byrne and Davis (2003), as well as in
Bénassy-Quéré et al. (1999). Brzozowski (2003) showed a statistically significant negative influence
of uncertainty as to the exchange rate on FDI in the accession countries38.
Experience of the euro area countries seems to confirm a positive influence of membership
of the monetary union on the size of foreign direct investment. The establishment of the euro zone
has increased its member countries’ share in attracting foreign direct investments from the EU area.
At the same time, the share of the United Kingdom in such investment has declined. Research does
not, however, deliver a firm conclusion as to the extent to which it has been the consequence of
the UK staying outside the monetary union (HM Treasury 2003a)39.
It may be therefore expected that the elimination of exchange rate risk in Poland should lead
to an increased inflow of foreign direct investment. This is of particular importance since the level
of FDI per capita is relatively low in Poland (see Graph 12). However, exact estimation of the impact
of the euro adoption in Poland on the size of foreign direct investment is not possible.
3.2.2. Trade expansion
Joining the euro zone with its consequent elimination of bilateral exchange rate risk
considerably changes business conditions for economic agents participating in international trade.
The elimination of exchange rate fluctuations reduces the uncertainty connected with the future
profits of exporters and importers and thus should lead to greater trade activity40.

38 It should be noted that the establishment of the monetary union will not only result in reducing fluctuations
of the exchange rate to zero, but will guarantee their permanent elimination. Therefore, research on the
influence of exchange rate volatility on foreign investment may not reveal the underlying relationship completely.
The same flaw applies to the analyses of the impact of exchange rate fluctuations on foreign trade (HM Treasury
2003a).
39 Assessment of the impact of euro area membership on foreign direct investment in member states is difficult due to
time lags of investment planning and to the short existance of the euro area. In addition, the amount of foreign direct
investment is characterised by high variability, which further complicates the analysis (HM Treasury 2003a).
40 It is assumed here that only a part of foreign trade transactions is hedged against exchange rate risk.
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Growth of foreign trade affects the economy in various ways. Firstly, it benefits the
economy via increasing specialisation and a growing scale of production41. Secondly, it boosts
investment since a permanent increase in exports requires additional capital accumulation.
Thirdly, expanding trade enhances technology and knowledge spill-over which contributes,
particularly in the case of less technologically advanced countries, to faster productivity and
economic growth42.
Traditionally, the effects of monetary union on foreign trade turnover have been assessed by
examining relationship between exchange rate risk and the volume of trade. Empirical research on
the relationship between exchange rate risk reduction and the level of foreign trade does not lead,
however, to clear-cut conclusions43. The reason for this may be the fact that none of the exchange
rate risk measures used in the analyses fully reflects the uncertainty accompanying business activity.
Measures based on historical data do not play such a role, because the exchange rate volatility may
always change (Baldwin 1991). Moreover, due to various degrees of exchange rate risk hedging,
and diverse time-frame of foreign trade contracts, investors’ perception of the exchange rate risks
is not uniform, which makes a universal measure of this risk practically nonexistent (Borowski 2003).

3

It is worth stressing that adoption of the single currency is qualitatively different from fixing
the exchange rate. This results from the fact that joining the monetary union, as opposed to
participation in a fixed exchange rate system, constitutes a guarantee of lasting, thereby more
credible, elimination of exchange rate risk. This finding led to an approach widely applied in empirical
research and prompted by Rose (2000), which has attempted to find the relationship between the
volume of trade and the existence of a single currency. A review of empirical studies on the trade
effects of a currency union is presented in Table 6.
The starting point for most research on currency union trade effects are different versions of
gravity models of trade. The gravity model of trade assumes that bilateral trade between countries
is positively related to their GDP and negatively related to the distance between them. Distance
between countries reflects factors hindering bilateral trade. In the recent research on trade effects
of common currency, the set of explanatory variables is augmented by a binary variable of country’s
membership of the monetary union and other variables describing conditions conducive to foreign
trade such as common language, nationality, historical background, trade agreements, etc.
Although most research indicates a positive trade effect of a monetary union, the estimate
of this effect is highly diverse in the literature. When assessing the benefits for Poland stemming
from increasing trade with the euro zone, it should be taken into account that it is the total
turnover of foreign trade that has a decisive influence on economic development (Borowski 2003).
A question arises as to whether increasing trade between countries of the common currency area
(trade creation) does not lead to decreasing trade with countries outside this area (trade diversion).
Joining the monetary union eliminates one of the trade barriers between countries of the union,
i.e. the existence of different national currencies. In this way, trade barriers among the members of
the common currency area are lowered in comparison to barriers outside the area. Thus, foreign
trade with countries that do not participate in the monetary union may be replaced by trade with

41 Increasing the scale of production may contribute to lowering unit costs of production since it does not require
making initial outlays and is connected with decreasing fixed costs per unit of output. Specialisation allows
concentration of R&D activity and spurs improvement of production technology leading to increased productivity.
42 Grossman and Helpman (1991) and Edwards (1997), applying endogenous growth models, show that the openness
of the economy is favourable to knowledge spill-over. Greater knowledge, in turn, spurs economic growth. This
conclusion is confirmed by empirical research (Frankel, Rose 2000; Frankel, Romer 1999; Edwards 1997).
43 The results differ considerably depending on the exact specification of the model, the group of countries in
the sample and the measure of exchange rate risk used (Brada, Méndez 1988; Mann 1989; De Grauwe, Verfaille
1988; Perée, Steinherr 1989; Assery, Peel 1991; Savvides 1992; Frankel, Wei 1993). Calvo and Reinhart (2000)
observe, however, that analyses focusing on emerging economies reveal a strong negative link between exchange
rate volatility and the volume of foreign trade. The reason for this phenomenon may be the fact that financial
markets in those countries are less developed and instruments for exchange rate risk hedging are not always
available.
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Table 6. Empirical research on the trade effects of currency union
Author

Year

Methodology

Long term
trade increase

Sample
examined

Bun,
Klaassen

2002

38%

Engel,
Rose
Flandrau,
Maurel
Glick, Rose

2000

Estimation of a dynamic panel model of foreign trade.
Effect of the introduction of the euro on foreign trade
of the euro zone countries.
Estimation of an augmented gravity model of foreign
trade.
Estimation of an augmented gravity model of foreign
trade.
Examining the impact of joining and leaving currency
union on trade with an augmented gravity model and
panel regression.

Levy Yeyati

2001

Estimation of a gravity model of foreign trade
accounting for a difference between monetary unions
and unilateral "dollarisations"a.
Estimation of an augmented gravity model of foreign
trade.
Estimation of an augmented gravity model of foreign
trade.
Estimation of an augmented gravity model of foreign
trade; regression run separately for the French frank
zone in Central and Western Africa and East
Caribbean Monetary Union

65%

15 EU countries
and G7 countries,
1965-2001
Over 150
countries, 1995
16 European
countries, 1880-1913
217 countries,
146 system
changes,
1948-1997
186 countries,
1970-1995

-31%
(coefficient
statistically
insignificant)
66%, 13%

2001
2001

López-Córdova, 2001
Meissner
2001
Melitz

a

Nitsch

2002

Pakko, Wall

2001

Estimation of an augmented gravity model of foreign
trade.

Persson

2001

Rose

2000

Rose

2002

Matching procedure: compares trade in currency
union countries with trade between otherwise
‘similar’ countries.
Estimation of an augmented gravity model of foreign
trade.
Metaanalysis – analysis of hitherto empirical research
on the trade effects of monetary union

Rose,
van Wincoop
Tenreyro

2001

Walsh, Thom

2002

2001

Estimation of an augmented gravity model of foreign
trade
Estimation of an augmented gravity model of foreign
trade

Case study of dissolving the monetary union between
Ireland and the UK in 1979 – making use of a gravity
model of trade, ECM and panel analysis.

188%-550%
219%
100%

105%
100%
55%

235%
100%

50%
60%
(coefficient
statistically
insignificant)
11%
(coefficient
statistically
insignificant)

3

29 countries,
1870-1910
186 countries,
1970 – 1995
CFA zone countries
and ECCU and
their trade
partners,
1970-1995
186 countries,
1970-1990, three
sets of data
186 countries,
1970-1990
186 countries,
1970-1990
19 empirical
studies
Approx. 200
countries, 1970-1995
Over 200
countries,
1978-1997
Ireland, UK and
their trade
partners,
1950-1992

”Dollarisation” means here unilateral adoption of a foreign currency as legal tender.

members of the common currency area, and in an extreme case the total trade volume may remain
unchanged44.
Another problem associated with estimating the impact of a common currency area on
international trade, is the lack of knowledge about the time required for trade effects of a monetary
union to materialise (Frankel, Rose 2000). Most of the models applied do not provide an answer to
the question as to when this trade expansion fully accrues. This further complicates the estimation
of the growth effects of common currency.
Although estimates of the size of the trade increase arising from monetary integration
diverge quite substantially, the empirical analysis leads on balance to the conclusion that this impact
44 Rose (2000) showed that increasing trade with members of a common currency area does not limit trade with
countries from outside the area.
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is both positive and statistically significant. Results obtained show that the trade effect and the
accompanying growth effect45 will be significant, although it appears impossible to estimate these
accurately.
3.2.3. Decline in macroeconomic risk of the country
Fast economic growth is conditional upon a high level of investment. High investment
growth is especially desired in countries like Poland that are in the process of catching up with
developed economies. Monetary union membership should boost investment growth, for
participation in the common currency area will decrease the country’s macroeconomic risk. Poland’s
entry to the euro zone will be tantamount to the irrevocable elimination of a risk of currency crisis.
As a corollary the credibility of macroeconomic policy will be enhanced and the risk of sudden
capital flows with their destabilizing impact on the economy will diminish.

3

The Polish economy is characterised by a relatively low capital to labour ratio and the shortage
of domestic savings constitutes a barrier to dynamic growth46. The gap between domestic savings and
investment may be filled by foreign capital inflow. An increased inflow of capital is associated,
however, with a current account deficit deterioration, which bears the risk of a currency crisis47. Large
current account deficits may lead to a sudden stop of foreign capital inflow or even to capital outflows
due to investors’ fears of substantial exchange rate depreciation (Bratkowski, Rostowski 2001). The
introduction of the single currency eliminates the risk of a currency crisis and therefore increases the
acceptable level of current account deficit viewed as non-threatening to the country’s macroeconomic
stability. Rapid growth in investment is then no longer constrained by a low level of domestic savings.
As a result, savings-constrained economic growth becomes a growth that is investment-driven.
Introduction of the euro will also have a positive influence on the stability of the Polish
economy by reducing uncertainty about the country’s macroeconomic policy. Although the NBP,
thanks to a consistent monetary policy, has gained considerable credibility in recent years, it may
be expected that the transfer of monetary policy to the ECB will strengthen credibility even further.
The Polish Constitution, enacted in 1997, stating that it is the NBP’s responsibility to protect the
value of the Polish currency, is a solid foundation of credibility for the policy conducted by the Polish
central bank, whose primary goal is to maintain price stability. However, since the policy based on
these new principles has only been in place for a short time, financial markets continue to perceive
Poland as a country with less aversion to inflation than euro zone members.
Remaining outside the monetary union, Poland will face the risk of sudden capital flows
caused by factors other than the deterioration of domestic economic fundamentals (Begg et al.
2003). Foreign currency speculation or shifts in foreign investors’ confidence, not grounded in
a country’s economic performance, often lead to rapid movements of capital, threatening
macroeconomic stability. Although EU membership will enhance the credibility of the accession
countries, it will not eliminate the risk of exchange rate fluctuations stemming from the ‘contagion’
effect. This risk will be removed with the adoption of the common currency.
A strong positive influence of the common currency on the country’s credibility is reflected
in the expectations of the rating agencies as to the accession countries’ rating48 after adoption of
45 Frankel and Rose (2000) estimated that increasing the ratio of foreign trade to GDP by 1 percentage point leads to
an increase of GDP per capita by 0.33% over 20 years.
46 Bratkowski and Rostowski (2001) note that the growing integration of Poland into European economic structures may
additionally deepen the shortage of savings. The reason is that this integration brings about an expectation of a quick rise in
incomes in the future and leads to a decrease in the propensity to save by households, who smooth their consumption path.
47 The term ”currency crisis” is usually understood as a significant sudden depreciation of the domestic currency stemming
from a decrease in investors’ confidence. It needs to be emphasized, however, that a currency crisis does not always entail
a decrease in the value of the domestic currency. This may be particularly the case when capital outflows are accompanied
by a significant interest rate surge or massive central bank foreign exchange intervention, leading to a rapid depletion of
foreign reserves (Szczepaƒska, Sotomska-Krzysztofik 2003).
48 Rating is an independent and objective assessment of the borrower’s creditworthiness.
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the single currency (Fitch, 2003). According to these institutions, numerous advantages associated
with participation in the currency union will by far outweigh potential costs stemming from
relinquishing independent monetary policy. In Fitch’s opinion, adoption of the euro should raise the
ACs’ sovereign credit ratings on average two to three notches49 above the current level of their
long-term foreign currency rating50. Empirical research confirms that increasing the country’s credit
rating by only one notch significantly lowers the cost of foreign capital and improves foreign
investors’ confidence in the economy. Consequently, euro zone membership should be conducive
to FDI inflows and strengthen the fundamentals of the stable economic growth in the accession
countries. Although the benefits of improved macroeconomic stability are difficult to measure, their
influence on the long-term economic growth in Poland should be considerable.

3

3.2.4. Integration of the financial market
Research shows that the elimination of foreign exchange fluctuations and the coordination
of monetary policy within the euro zone have been the main driving forces behind the financial
integration51 in Europe (Fratzscher 2001; Galati, Tsatsaronis 2001; European Commission 2002c).
Entry to the monetary union will therefore enable Poland to deepen the benefits to be reaped from
the participation in the EU financial market. A single currency will provide domestic companies with
access to foreign financial markets on better terms. More liquid and deeper financial markets in the
euro area will not only drive down the cost of capital, but also facilitate the acquirement of financial
information allowing companies to plan more effectively.
The euro financial market enables access to financial services which are unavailable in the
domestic market and allows agents to choose the most competitive financial intermediaries.
Entering the common currency area will provide Polish companies with the possibility to participate
fully in the European bond market. Agents with lower credit rating, as well as enterprises from
sectors hitherto absent from financial markets, will have an easier access to capital52. Additionally,
in the euro area it is easier to place larger issues of bonds in the market (Zombirt 2002). The same
applies to the stock market, except that this market has so far been much less harmonised within
the euro zone.
Financial integration also contributes to the improvement of capital allocation by permitting
greater risk diversification. A larger market, in turn, provides larger financial market participants
with an opportunity to exploit economies of scale. Moreover, a reduction of a country’s
macroeconomic risk, elimination of exchange rate fluctuations, as well as reduction of transaction
costs and a tendency for their equalization within the common currency area, lead to a stronger
linkage between security prices and performance of the real economy, and thus to better capital
allocation (Galati, Tsatsaronis 2001).
Generally, companies’ access to foreign capital is constrained by the credit rating of the
country (see section 3.2.3.) they operate in (e.g. BBB+ for Poland’s sovereign credit rating in Fitch’s
classification). Subsequent to monetary union entry, however, it will be the whole euro area credit
rating rather than the creditworthiness of the issuer’s country that will be of greater importance.
As the euro zone credit rating is assessed at the highest possible level (AAA) it will not pose any
constraint on the availability of capital to companies. Consequently, it will be the sectoral risk and
creditworthiness of the issuer rather than its nationality that will determine the financing conditions
faced by Polish entities.
49

For instance, increasing Poland’s credit rating (currently BBB+) by one notch would yield an A- assessment; an
increase by two notches to A rating; by three notches to A+, etc.
50 In the period of sound and credible macroeconomic policy, increasing the probability of Greece’s entry to the euro
zone (see section 4), and following its subsequent monetary union membership, Fitch increased this country’s credit
rating four times (by four notches from the BBB to A+ rating).
51 Here financial integration refers to access of economic agents to financial markets within a given area.
52 On the effect of the euro driven financial market integration on the abilities of the companies with a lower rating to
issue bonds see e.g.: Galati, Tsatsaronis (2001) and Zombirt (2002).
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Greater competition in the domestic financial market will lead to an increase in financial
intermediaries’ productivity and lower prices for their services. Strong competition would also
stimulate innovations and extend the range of financial products available. These factors should
increase demand for capital and financial services, which in turn is favourable for the development
of the domestic financial market.
Financial market development will be supported by an improvement in its regulations
following the introduction of a single currency (Giannetti et al. 2002). More effective financial
supervision, accompanied by better diversification of risks and sources of incomes, will be
conducive to the financial stability of the whole euro area (European Commission 2002c).

3

Research shows that the development of the financial market 53 exerts a considerable
influence upon the country’s economic development. A well developed financial market
spurs economic growth and national macroeconomic stability (World Bank 2001). Empirical
studies confirm a high positive correlation between various measures of financial market
development and the pace of economic growth. Although the development of the financial
sector is, to a large extent, determined by economic growth, there is evidence for a reverse
causality between these two processes (Levine et al. 2000). Thus, the results of a study
commissioned by the European Financial Services Round Table suggest that the potential
benefits of further financial integration in the EU countries might amount to as much as
0.5% of the EU GDP per year (Heinemann, Jopp 2002). Apart from stimulating economic
growth, development of the financial market also reduces output fluctuations (Easterly et al.
2001).
Integration of financial markets is a strong impulse for their development. Empirical research
leads to a conclusion that countries with relatively less developed financial markets benefit the most
from financial integration (Giannetti et al. 2002). From this point of view, it can be expected that
the benefits from financial integration for Poland will be substantial, though it is extremely difficult
to assess them accurately.
3.2.5. Increased competition
The introduction of a single currency with the accompanying elimination of exchange rate
risk and transaction costs leads to more price transparency and to increased competition in the
goods and services market. The existence of the zloty/euro exchange rate is one of the reasons
explaining the price differences between Poland and the euro zone countries. These differences
cannot be fully eliminated by the international flow of goods and result from poorer price
comparability, the existence of transaction costs and exchange rate fluctuations that cause
foreign risk-averse investors to withhold their decisions to enter a new market as they are not
guaranteed a sufficiently high rate of return (Baldwin 1991). In consequence companies with
lower economic efficiency remain in the market and the allocation of production factors is
suboptimal. Stronger competition induced by the monetary union will foster better allocation of
labour and capital and increase the pressure for a more efficient use of existing resources, which
will boost factor productivity.
The first of these effects (inter-industry relocation of resources) results from changes in
the relative prices of production factors, stemming from increased competition. These changes
will contribute to a change in the pattern of comparative advantages of the industry in Poland.
Euro adoption may elicit this effect both directly and indirectly. The direct effect results from
an increase in transparency of international prices and costs, which may change the
profitability for producers (Frankel, Rose 1996; Anderton et al. 2003). The indirect effect refers
53 Most frequently financial market development is measured by: the volume of credit granted to domestic entities in
relation to GDP, total capitalisation of stock and bond markets in relation to GDP, volume of transactions in the securities
market in relation to capitalisation of this market or the size of spreads earned by financial intermediaries.

54

N a t i o n a l

B a n k

o f

P o l a n d

Benefits of euro area membership

to the effect of the euro zone accession on the lowering of exchange rate risk and, as
a consequence, a reduction in interest rates favourable to investment activity (Pereira 1999).
An additional inflow of FDI, reflecting the lowering of investment risk in a broad sense as
a result of Poland’s joining the single currency area, may also be an example of the indirect
effect. In both cases, due to an increase in the supply of capital, both the allocation of
resources between industries and relative prices of production factors will change. Interindustry effects of an increased competition that result from the liberalisation of trade or
capital flows are described by the classical theory of foreign trade based on the perfect
competition model (Ethier 1988).

3

The occurrence of the second effect, namely the enhanced pressure for a more efficient
use of resources, may be associated with monopolistic or oligopolistic behaviour (imperfect
competition), and increasing returns to scale. Under imperfect competition companies may be
interested in keeping output below the level that would be produced in a perfectly competitive
economy in order to get an additional premium due to the scarcity of a given good. When there
is an external competitive pressure, such as international trade liberalisation or monetary
integration, the adjustment of the economy may provide an additional growth stimulus. These
adjustments will be realized within individual industries. Assuming the existence of
monopolistic competition and unexploited economies of scale for certain industries, and a free
entry into and free exit from an industry, an increase in competitive pressure may cause the
following intra-industry adjustments:
– a decrease or elimination of extraordinary profits (monopolistic rent) that will lead to
a decrease in prices,
– elimination of the least effective producers from the market,
– an increase in the production by companies remaining in the market, that use technologies
characterized by economies of scale, which will contribute to a decrease in costs and – as
a consequence – prices.
The so-called new theory of trade (Helpman, Krugman 1985, 1989) is the theoretical
foundation for analysing the influence of trade liberalisation on adjustment of the economy under
imperfect competition. Empirical research drawing on this theory has to a large extent focused on
developing countries, where the distortion of perfect competition may be particularly large (see,
for example Devarajan, Rodrik 1991; Gunasekera, Tyers 1989; Rodrik 1998). In the last few years
a number of studies have been carried out on accession countries (for example Francois 1998;
Keuschnigg, Kohler 1997, 1999; Lejour et al. 2001). ˚ó∏kiewski (2002) attempted to estimate the
effects of eliminating imperfect competition on the potential costs and benefits of Poland’s joining
the EU. He shows that this effect is not large and estimates that the growth rate could increase
by 0.1 percentage point per annum relative to the baseline scenario in the medium run.
Another gain of increased competition following the introduction of the euro are the growth
effects arising from greater innovation and the diffusion of new technologies54. Faced with strong
competitive pressure, companies that want to stay in the market have to introduce innovative
products and employ new technologies to achieve high productivity.
Empirical research confirms that there is a relationship between a strong competitive pressure
in the product and services market and a high level of labour and capital productivity (OECD 2002).
Results of empirical studies suggest also that the increased competition that followed the creation
of a single European market contributed to productivity gains and faster economic growth (Griffith
2001). As in the case of benefits arising from the integration of financial markets, however,
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Empirical studies show that an increase of expenditure on R&D by enterprises in relation to GDP by 0.1
percentage point leads, in the long run, to an increase of GDP per capita by 1.25% (Bassanini, Scarpetta 2001). It
must be noted, however, that outlays on research constitute only a rough measure of the innovative processes
within companies.
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a precise quantification of the effects of increased competitive pressure after the introduction of the
euro in Poland is not possible.

3.3. Estimate of long-term benefits stemming from the introduction of the
euro

As has been shown in the previous part of the Report, there are many channels through
which monetary integration may stimulate growth. It is difficult to determine, in an exact way,
which of them is of the greatest importance. Each of the above-mentioned factors may potentially
generate large benefits in the long run. Not all of them, however, are subject to quantification. In
the following simulation the long-term benefits of euro adoption are limited only to the long-run
effect of the reduced cost of capital and the inflow of foreign direct investments on growth. It
may be expected, therefore, that the total impact of the euro on economic growth, accounting
for the above listed and difficult-to-measure benefits, will exceed the value generated in the
simulation below.

3

3.3.1. Method
The estimate of benefits to be gained by joining the euro zone was obtained through
a simulation whose aim was to compare a trajectory of economic growth (gross domestic product,
consumption, investment, foreign trade volume, etc.) in the long term (by 2030), under alternative
dates for Poland’s accession to the euro zone. In the reference (baseline) scenario it is assumed that
Poland stays outside the common currency area for the whole projection horizon, while alternative
scenarios assume accession to the euro zone in 2007 or 2010. The fact of entering the euro zone
is represented in the model by an exogenously set reduction of nominal interest rates caused by the
elimination of the exchange risk premium. The interest rate reduction is spread over three
consecutive years directly preceding the date of accession.
The above assumption regarding interest rate changes reflects the adjustment of
interest rates to the decreasing exchange rate risk premium together with the approaching
date of accession. It has a simplifying character, particularly from the short- and mediumterm perspective, and requires additional comments. First of all, in the pre-accession period
one can expect different dynamics in short- and long-term interest rates. The latter should
decrease considerably, reflecting the financial markets’ growing confidence in the
irreversibility of the accession, and therewith the elimination of exchange rate risk. Shortterm interest rates during that period, however, will remain an important tool for inflation
stabilisation at a relatively low level consistent with nominal convergence criteria. Making
use of this tool will, in line with the expectations theory of the yield curve, hinder somewhat
the process of reducing long-term interest rates (S∏awiƒski 1996). Secondly, as
a consequence of the tight monetary policy in the pre-accession period economic growth
will fall below potential for some time. As this cost is the short-term cost of accession to the
euro zone (discussed in section 2.2), it is not taken into account in this, by definition, longterm analysis. Finally, it should be pointed out that if the assumption of a three year period
of exchange rate risk premium elimination were to be abandoned in favour of a two-year
period – which could be interpreted as the shortest possible period for staying in ERM II –
then the overall results of the simulation for the period 2004 – 2030 would not change
significantly.
The reduction of nominal interest rates, together with some rise in inflation generated by
the model, leads to a decline in real interest rates and, as a corollary, an increase in investment.
Growing investment affects the supply side of the economy, providing a stimulus to the growth
of production and imports. The growth of the capital stock, due to new investment, increases

56

N a t i o n a l

B a n k

o f

P o l a n d

Benefits of euro area membership

the potential output, generating an increased stream of income. Higher incomes finance
consumer demand and create savings that adjust to the investment outlays. Domestic savings
are, to a growing extent, supplemented by foreign capital and this process is represented in the
model by the current account deficit. In following periods, covering the years of Poland’s
membership of the monetary union, the real interest rate stabilises. The dynamics of investment
is determined by the evolution and rate of depreciation of the capital stock. Eventually, the pace
of investment growth will be moderated, though it should remain higher than before accession.
Higher investment dynamics will be a consequence of both the enhanced economic activity, in
particular higher investment demand, and the higher replacement needs of the increased capital
stock.

3

For simulation purposes a computable general equilibrium (CGE) model was used,
calibrated for Poland on the basis of year 2000 data. The main part of the model consists of
equations of the static CGE model, built in the tradition of World Bank models, applied to
developing economies (Dervis˛ et al. 1982; Devarajan et al. 1991). The version applied to the
simulations reported here is the standard model with some modifications, the main ones being
as follows: (1) dynamising some relationships (first of all the capital stock and the total factor
productivity equations), and (2) introduction of the exogenously set interest rate as a variable in
the investment equation55.
The model applied to perform these calculations is an eclectic tool. On the one hand, its basic
properties reflect the rigour of modelling economic agents’ behaviour on the basis of microeconomic foundations within a framework of balanced revenues and expenditures (the standard
general equilibrium model). On the other, it includes a simplified formulation of some relationships
(first of all the equations of the investment and total factor productivity) that are necessary in the
simulations. This approach is an attempt to overcome some of the constraints of a standard general
equilibrium model – in particular, the absence of financial markets from the model. As
a consequence, the model does not allow the determination of interest rates as equilibrium prices
of financial assets and does not consider the factors determining gross fixed capital formation
against the more general problem of choosing an optimum asset portfolio. It should be emphasised
that the internally consistent structure of the general equilibrium model used here guarantees that
it generates sustainable growth paths. Further, equilibrium conditions for particular markets and
accounting identities for particular groups of agents are respected. This feature of the model
constitutes some sort of safeguard against potential bias in the simulation results due to the
simplified nature of the modifications to the model, in particular the relationship between interest
rates and investment.
Steady-state conditions are not defined in the model. The dynamics of particular variables
observed over a period longer than the simulation horizon shows that the growth paths presented
later can be considered as relatively stable.
Appendix 4 presents a more thorough discussion of the model and a list of its equations,
variables and parameters.
3.3.2. Simulations
Calculations have been conducted for three simulation scenarios differing with respect to
the date of Poland’s entry into the euro zone. The basic assumption of the baseline scenario is
a postponement of the decision on accession to the euro zone beyond the projection horizon.
Simultaneously, it is assumed that Poland will become a member of the European Union in
55 In the static CGE model the supply effect of the investment (its impact on the increase of capital stock) is not
modelled. As a consequence, a simplified formula for investment demand is adopted: total investments are equal to
aggregated domestic and foreign savings and the industry distribution of the investment is described by constant
parameters.
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2004, and therefore quite a fast and stable pace of economic growth within the period
analysed can be expected. For the whole projection horizon, it will be assumed that within the
baseline scenario real long-term interest rates will remain at a constant level, that includes
an exchange rate risk premium on account of being outside the euro zone. According to
estimates presented in section 3.1.2. of the Report, it has been assumed that the premium is
150 basis points.
Scenarios of accession to the euro zone differ in the date of replacing the zloty by the
single European currency: 2007 (simulation scenario A2007) or 2010 (simulation scenario
A2010). In the simulation, entry into the euro zone is modelled by such a reduction of nominal
interest rates as to reduce the real rates by the time of introduction of the euro in Poland
(2007 or 2010) by the size of the currency risk premium, i.e. 150 basis points. For simplicity it
was assumed that from the international markets’ point of view the exchange rate risk
premium of a country joining the euro zone is totally eliminated within the three years prior
to acceptance of the single currency. For example, this means that for the simulation scenario
A2007, reductions of interest rates due to elimination of the exchange rate risk premium take
place gradually in the years 2004 – 2006. For a period after joining the euro zone, a constant
level of real long-term interest rates56 was assumed, i.e. the average level observed in the euro
zone57.

3

The accession scenarios assume an increase in investment outlays in response to the
reduction of real interest rates and corresponding adjustments on the part of domestic savings
and sources of foreign financing. These scenarios are based on the assumption that interest rates
are a leading channel through which the economy is influenced by monetary integration. They
do not, however, take into consideration an additional inflow of foreign direct investment to
Poland that may be spurred by accession to the euro zone. To assess the effects of a potential
inflow of additional production capital from abroad, simulations A2007fdi and A2010fdi were
run, in which an additional stream of FDI coming to Poland as a result of joining the euro zone
was assumed.
The long period used in the simulations was defined as approximately 20 years following the
moment of joining the euro zone. As a consequence, the results of the simulation cover the period
2004 – 2030.
3.3.3. Results
Projections for GDP and its components in the years 2004 – 2030 for various simulation
scenarios are presented in Table 7. Graph 13 shows the GDP growth rate in the years 2004 – 2030
for various dates of joining the euro area.
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Following the literature on the determinants of investment (e.g. OECD 2001a), it is assumed that one of the
factors explaining the level of investment outlays is a long-term interest rate. It is known, however, that in practice,
financing investment projects by banks quite often takes place at short-term (variable) interest rates differing from
the interest rate, for example, on government bonds with long maturity. The interest rate in the investment
equation of the model should be understood as the cost of funds financing investment outlays, not necessarily
equal to a long-term rate.
57 In practice it may turn out that real interest rates will be more than 150 basis points lower after accession than
otherwise. First of all, after joining the monetary union, nominal interest rates in Poland will reach the level of nominal
interest rates in the euro zone (adjusted for liquidity and default risk), while inflation in Poland will exceed inflation in
the euro zone by a figure, resulting from the Balassa-Samuelson effect (discussed in Box 8). As a consequence, inflation
in Poland after joining the euro zone may turn out to be a bit higher than in the scenario of staying outside the
monetary union. However, one may expect that in the long run, as nominal and real convergence proceed, factors
creating an additional inflation pressure in relation to developed economies of the euro zone will become less
significant. This phenomenon justifies the assumption of the stable real long run interest rates in Poland after accession
to the euro zone. Secondly, the decline of short-term interest rates in Poland as a result of accession to the euro zone
will most likely be deeper than the reduction in long-term interest rates. This expectation is in line with the concept of
a natural rate of interest and estimates of this rate for Poland and the euro zone (Brzoza-Brzezina 2003, CrespoCuaresma et al. 2003)
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Table 7. GDP projection in the years 2004 – 2030 for various dates of joining the euro zone
(annual average growth rate, %)
Projekcja
GDP
projection
rachunków narodowych

Scenariusza
Scenarioa
B
3,88
3.88
3.42
3,42
3,75
3.75
4.80
4,80
5.21
5,21
4.86
4,86

GDP
PKB
Total
Spo˝ycie
consumption
Private
W tym
consumption
spo˝ycie indywidualne
Investment
Inwestycje
Exports
Eksport
Imports
Import

A2007
4,11
4.11
3.61
3,61
3,96
3.96
5.35
5,35
5.37
5,37
5.19
5,19

Comparison
Porównanie of
scenariuszy
scenarios
(difference
(ró˝nica wyników)
of results)
A2007 - B
A2010 - B
0,23
0.23
0,21
0.21
0.19
0,19
0.15
0,15
0,21
0.21
0,16
0.16
0.55
0,55
0.50
0,5
0.16
0,16
0.16
0,16
0.33
0,33
0.27
0,27

A2010
4,09
4.09
3.57
3,57
3,91
3.91
5.30
5,30
5.37
5,37
5.13
5,13

aScenario:
B
– baseline scenario, i.e. without accession to the euro zone within the projection horizon,
A2007 – scenario of accession in 2007,
A2010 – scenario of accession in 2010.

3

The baseline scenario, where Poland stays outside the euro zone within the simulation horizon,
is the starting point for assessing the effects of the euro adoption58. Entry to the EU is an important
factor explaining the relatively high pace of GDP growth over a long period of time (annual average
of approx. 3.9%). Investment grows faster than GDP (annual average of 4.8%), which, with an
assumed high rate of depreciation (5.5%) and a constant growth in total factor productivity (annual
average 1.9%), translates into a considerable modernisation of the economy. Total consumption
growth (including expenditures of the government and local government sector on tangible assets)
is lower than the growth in investment and amounts to an annual average of 3.6%. The model
assumes a stable and relatively slow growth of governmental consumption (on average by 1.5%
a year over the whole simulation period) and a gradual growth of households’ propensity to save59,
resulting in its total increase by approx. 9 percentage points during 2004 – 2030. It means that in
the model a priority has been given to the long-term growth against the fast increase of current
consumption. Both exports and imports grow at a similar rate (5.2% and 4.9% respectively, annual
Graph 13.
GDP growth rate in the years 2004 - 2030 for various dates of joining the euro zonea (%)
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aNote:

GDP growth rates in 2004 will likely be different from the current projections since the simulation for 2000 – 2030 assumes that the
economy will develop according to its long-term equilibrium path. Therefore growth path computed for 2000 – 2004 has not been adjusted
for actual performance of the economy. This assumption has no impact on the modelled variables in 2004-2030. This note refers to all of
the macroeconomic variables in 2004 presented further in this section.

58 The simulation seems to point to a permanent increase in the GDP growth rate in the accession scenarios with respect
to the baseline scenario, in response to the reduction of real interest rates. Lower interest rates boost investment growth
that clearly supports higher GDP growth rate over the projection horizon. This results from the fact that the changes in
total factor productivity (TFP) in the model depend on the capital-output (GDP) ratio. This relationship reflects the
increase in productivity due to modernization of capital stock. On the other hand, a neoclassical production function is
assumed in the model, which implies a decreasing marginal productivity of capital and diminishing GDP growth. Since
the model has no long run equilibrium conditions, the properties of the solution beyond the projection horizon,
including the persistence of the GDP growth rate differential in relation to the baseline scenario, remains an empirical
issue.
59 The analysis conducted herein has a long-term character and thereby ignores the possibility, mentioned above, of a
potential decrease in households’ propensity to save after joining the euro zone, due to the expected increase in the
future income.
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Graph 14.
Investment growth rate in 2004-2030 for various dates of joining the euro zone (%)
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Graph 15.
The growth rate of production for the domestic market in 2004-2030 for various dates of
joining the euro zone (%)
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average), which implies a moderate widening of a trade deficit in absolute terms and in relation to
GDP. In 2030, the balance of trade in relation to GDP is -4.6% (at constant prices of 2000). As
a result, assuming stability in net foreign transfers, Poland’s external equilibrium will be secured
within the projection horizon60. This statement is based on the following assumptions concerning
other main components of the balance of payments. First, it was assumed that the net transfers
resulting from Poland’s accession to the EU will amount to approx. 3.5% of GDP in 2010 (UKIE
2003). Second, following the leading Polish research centers (UKIE 2003; Centrum Europejskie
Natolin 2003) a foreign capital inflow of approx. 2.5–3% of GDP annually was assumed. Relatively
fast economic growth, accompanied by a disciplined fiscal policy (expenditures on tangible assets
and transfers financed from the state budget are assumed to grow considerably slower than GDP) is
also a factor conducive to maintaining public finances relatively balanced.

60 There are two main approaches in the literature as to the determination of a sustainable current account balance.
Firstly, the so-called saving-investment approach, where the level of the current account is supposed to be determined
by factors affecting domestic saving and investment. The second approach is based on a solvency criterion, i.e. a
sustainable level of current account balance is one which stabilizes the foreign debt to GDP ratio. In the case of the
first approach the estimates for Poland (Doisy, Herve 2001), that take into account net transfers and foreign direct
investment, are between 2.6–4.1%. In the case of a solvency criterion, Rubaszek (2003) estimates the desired level of
the current account deficit to be around 3.6%. According to the research of Doisy and Herve (2001) it is 2.8%. This
particular research forecasts the persistence of a relatively high balance of payments deficit in the future in the
catching-up countries. This can be explained by insufficient domestic savings that are necessary to finance large
investments. In particular, the authors point out that due to enhanced credibility and investment attractiveness
achieved through further structural and public sector reforms, the safe level of the current account deficit for those
countries may be around 5% of GDP. This estimate however, is treated by the authors as an experts’ estimate and not
a result of an empirical analysis.
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Graph 16.
The growth rate of imports in 2004 - 2030 for various dates of joining the euro zone (%)
%
5.9
5.7
5.5
5.3
5.1
4.9
4.7

3

4.5
2004

2006

2008

Baseline scenario

2010

2012

2014

2016

2018

2020

2022

A2007 scenario

2024

2026

2028

2030

A2010 scenario

The results of the A2007 scenario will be discussed in greater detail later on in this chapter.
As regards the A2010 scenario, only differences in relation to the A2007 scenario will be
mentioned.
In 2005 – 2007, in response to the above mentioned reduction in interest rates, the growth
rate of investment outlays increases from 4.8% to approx. 6.5%. In the following years it stabilises
at a level of 5.2% (see Graph 14), as the stimulus resulting from the decreases in the cost of capital
fades. However, the investment growth is still high due to increased capital stock replacement needs.
The growth of investment results in adjustments on the supply side in the form of an acceleration in
the growth of domestic production and imports. The growth rate of production for the domestic
market goes up from 3.0% in 2004 to 3.2% in 2005, and 3.4% in 2007 (see Graph 15). Relatively
stronger is the reaction of imports, whose rate of growth rises from 4.9% in 2004 to 5.8% in 2007
(see Graph 16). During the following years the growth of both supply categories weakens and
stabilises at a level of 3.3% – 3.4% annually in the case of production, and 5.1% – 5.2% annually in
the case of imports. The proportions in which the additional investment demand is satisfied by
production or by imports depend on limitations on production capacity and the level of substitution
between domestic and foreign products.
Increases in GDP and income allow an increase in the growth of consumption. It is a relatively
weaker effect than in the case of production and imports, and does not exceed 0.2 percentage
points per year in the period 2005–2007. This growth rate falls only slightly in following years; it
grows by another 0.1 – 0.2 percentage points per year and stabilises at the end of the projection
horizon (see Graph 17). Since a constant growth rate was assumed for consumption by the central
and local government sector (1.5% annually), a relatively fast and long-lasting growth applies to
consumption by households, and not to total consumption. This growth results both from high
wage dynamics (annual average approx. 5% in real terms), and the assumed 3% real growth rate of
social transfers61 from the state budget. The reason for the relatively fast growth of real wages is the
considerable growth of labour demand, caused by the high growth of GDP, with an assumed slight
growth in the supply of labour (annual average 0.1%). The tendency towards the rapid growth of
wages can also be interpreted as a reflection of increasing employees’ skills, which can be expected
in a fast growing and modernising economy.
With regard to exports, the reduction in interest rates and the ensuing investment expansion
lead, in the short run, to a slight decline (0.2 – 0.3 percentage point) in the growth rate of the
volume of goods and services sold abroad (see Graph 18).

61 A rate of growth of this order was observed in 1992 – 2000. In this period, the real annual average growth rate of
GDP was approx. 5%. Assuming 3% average real growth of transfers, a share of these transfers in GDP in 2030 will
amount to 12.5%.
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Graph 17.
The growth rate of total consumption in 2004 - 2030 for various dates of joining the euro
zone (%)
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Graph 18.
The growth rate of exports in 2004 - 2030 for various dates of joining the euro zone (%)
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When the growth in investment demand has slowed down, the export growth rate picks up
in the medium-term, whilst gradually subsiding in the longer term. Export production is therefore
temporarily crowded out by production destined for the domestic market, satisfying the rapidly
growing investment demand62. Acceleration in the GDP growth rate results in some temporary
intensification of inflationary pressures in the economy (by 0.3 – 0.4 percentage point for the
production and GDP deflator) in relation to the baseline scenario. This reduces the competitiveness
of Polish products and restrains the demand for exports of goods and services. This approach to the
modelling of exports, in which it is mostly changes in relative prices that determine the dynamics,
ignores other adjustment mechanisms that might lead to the intensification of export growth as
a consequence of an investment boom. For example, modernisation of the economy as a result of
investment boom might, in the first place, apply to the export sector, thus considerably increasing
export capacity. The model used here does not have such an adjustment mechanism built-in, and
therefore may understate the growth of the export potential of the economy. The issue will be
examined again at the end of this chapter when summarising the simulation results.

62

This adjustment mechanism stems from the way in which supply and demand are modelled in the case of export
products. On the supply side, producers’ decisions whether to sell their products on the domestic market or to export
them depend on changes in relative prices in the two markets. The more strongly prices of domestic products increase
in relation to prices abroad, the less profitable export is from the producers’ point of view. It also results in a fall of
external demand for Polish products, which become more expensive. Such a situation can be observed in the simulation
presented here when the expansion of domestic demand, mostly investment demand, results in an increase in price
dynamics of production for the domestic market (by 0.5 percentage point), which leads to a crowding-out of export
production by domestic orders.
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Graph 19.
The trade deficit in relation to GDP in the years 2004 - 2030 for various dates of joining the
euro zone (%)
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As in the case of the baseline scenario, the A2007 scenario is consistent with macroeconomic
equilibrium. Fast economic growth, with constant indirect and direct tax rates fixed at their 2003
level, ensures balanced revenues and expenditures in the public finance sector provided that, as has
been assumed in the case of the baseline scenario, fiscal policy is oriented towards low rates of
expenditure growth63. It means that the lower interest rates and the elimination of currency risk
premium in the accession scenario will reduce the risk of disequilibrium of the public finance sector
compared to the scenario of staying outside the euro zone. As far as external equilibrium is
concerned, over the projection horizon the difference between the growth rates of exports and
imports remains positive though diminishing. The trade deficit gradually widens and, in 2030,
stands at 6.6% of GDP, as illustrated in Graph 19.
It is worth underlining that such a surplus of imports over exports, in the context of
membership of the common currency area, does not imply a disturbance of macroeconomic
equilibrium, as there is no risk of a currency crisis. Moreover, the deterioration of the trade deficit
is mitigated by a clear improvement in the terms of trade, as generated by the model. Over the
period 2004-2030 the improvement in the terms of trade (ratio of export to import prices) amounts
to approximately 30 percentage points of cumulative increase of export prices over import prices.
Such a pronounced change in the relationship between prices of exported and imported goods
may be viewed as a significant quality improvement of Polish exports in the period, reflecting, for
example, an increasing share of high-tech products in total export volume64.
In the case of the scenario of joining the euro zone in 2010 (A2010), the method of
modelling the accession itself (reduction of nominal and real interest rates within three years
preceding the accession and their stabilisation in the following years), as well as the adjustment
mechanism (expansion of investment demand as a direct response, followed by supply
adjustments, etc.) are analogous to the simulation scenario A2007 discussed above. After the
absorption of supply changes associated with the accession, the economy returns to the
trajectory of growth with similar lags as before, achieving the same or similar rates of growth.
The level of GDP and its components will, however, be lower over the whole period of 2010 –
2030 than in the case of the A2007 scenario due to the later reduction in interest rates and
attendant growth effects.
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It was assumed that cost of servicing public debt at the end of the simulation period would not exceed 6% of GDP.
total improvement of the terms of trade in Poland in the period 1990 – 2001 amounted to approx. 11 percentage
points. An important source of that change was the shift in trade patterns and geographical structure of exports
consisting in, roughly speaking, a growing importance of processed (and thus more expensive) goods placed in the
markets of highly developed countries. Favourable changes in relative prices in foreign trade are a typical phenomenon
for intensively modernising and export-oriented economies. For comparison: the total improvement in terms of trade in
Ireland in 1985 – 1999 amounted to 76 percentage points.
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Box 7. Risks associated with delay in the adoption of the euro

The simulations of the long-term effects of introducing the euro show that an
early adoption of the euro is conducive to long-run economic growth.
Nevertheless, the growth effects of joining the euro zone in 2007 are only slightly
higher than in the case of 2010 accession date. Joining the single currency area at
the earlier date contributes to an increase in average annual GDP growth rate of
0.02 percentage points more than in the case of the later membership scenario.
This difference grows to 0.05 percentage point assuming that the euro zone
accession, apart from the reduction in interest rates, also generates an additional
inflow of FDI of 1% of GDP.

3

However, losing the possibility for fostering growth would not be the only result of
postponing the euro adoption. An earlier entry to the euro zone and the associated
requirement to fulfil the Maastricht criteria provide a stimulus for fast and effective
implementation of structural reforms and for introducing changes in macroeconomic
policy, that are the condition for a stable long-term economic growth (Balcerowicz 2003).
The delay in adoption of the adjustment programme is associated with a risk of
strengthening the barriers to sustainable growth. In particular, the negative effects of a
high budget deficit should be stressed:
– a rapid increase in public debt and – in consequence – greater risk of crisis of public
finances (uncontrolled increase in debt),
– a fall in the country’s credibility and, should austerity measures prove necessary, a
destabilisation of macroeconomic policy (sudden reduction in public spending),
– an increase in debt-servicing costs in the budget spending, resulting from the
pressure on interest rates, and crowding-out of private investment by public sector
borrowing needs,
– exchange rate instability that – in the case of widening macroeconomic imbalances
– threatens price stability as well.
Faster euro adoption constitutes a stimulus for achieving a better policy mix earlier than
in the case of delaying the euro adoption.
A decision to delay the adoption of the euro would also be associated with a
deterioration in Poland’s competitive position in relation to those countries that will
have adopted the euro at an earlier date. In particular, there would be a risk of losing
potential FDI to new members of the euro zone. Empirical literature on capital inflows
(Fernandez-Arias, Montiel 1996; Sarno, Taylor 1997) identifies two groups of factors
creating the capital inflows from developed to emerging economies. There are “push”
factors that crowd out the capital from developed countries and “pull” factors which
attract the capital to the domestic market. The “push” factors, for example the world
interest rate, global risk aversion or geographical preferences of investors, determine the
amount of capital available. On the other hand, the “pull” factors, reflecting expected
return and risk of investment, determine the capital inflow to a given country. Therefore,
the “push” factors can be thought of as determining the FDI available for all the Central
and Eastern Europe countries, whereas the “pull” factors determine the geographical
distribution of this capital.
In the scenario of later accession to the euro zone, and assuming the earlier
accession of the other applicants, the relative risk of investing in Poland will be higher in
comparison with the risk of investing in the new euro area countries. In accordance with
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the analysis presented in section 3.2.3 this will result in particular from greater
uncertainty as to the macroeconomic policy to be pursued, especially uncertainty about
future exchange rate developments. In consequence, it could well turn out that Poland
would lose part of the FDI flows to the other accession countries.

Table 8. GDP and its components in 2030 for various simulation scenarios
(baseline scenario = 100)
B
100
100
100
100
100
100

GDP
Total consumption
Private consumption
Investment
Exports
Imports

Scenario
A2007
106.2
105.1
105.7
115.1
104.3
109.0

3
A2010
105.6
103.9
104.4
113.6
104.3
107.3

It is worth stressing that the faster achievement of the growth effects resulting from
a reduction in interest rates is not the only argument for faster euro adoption. Early accession to
the euro zone would favour a macroeconomic policy that is beneficial to long-term economic
growth. Moreover, delay in euro adoption is associated with a risk of worsening Poland’s
competitive position in attracting foreign direct investment. The risks associated with a delay in
joining the euro zone are described in greater detail in Box 7.
In the case of the 2007 accession scenario, the total long-term effect, reflected in the greater
average annual growth rate of GDP in relation to the baseline scenario, may be estimated at 0.2
percentage points. In the case of the A2010 scenario, the effect is smaller by 0.02 percentage
points. The greatest deviation from the baseline scenario is observed for investment (approx. 0.5
percentage points) and imports (approx. 0.3 percent points). This illustrates that obtaining longterm benefits in the form of a faster GDP growth is achieved by means of intensive modernisation
of the economy, strongly based on the import of technologically advanced capital goods.
Assuming the year 2030 to be the final date of analysis, the GDP achieved for this year will be
6.2% higher compared to the baseline scenario, provided that accession to the euro zone takes place
in 2007, and 5.6% higher if Poland joins the euro zone three years later. The effects of accession for
the remaining macroeconomic variables are presented in Table 8 and Graphs 20 and 21.

Graph 20.
GDP and components of final demand in 2030 (year 2000 prices) for various simulation
scenarios
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Graph 21.
GDP and components of final demand in 2030 (baseline scenario = 100) for various
simulation scenarios
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As shown in Table 8, accession to the euro zone will bring, in particular, significantly
raised (by 4.4 – 5.7 percentage points, depending on the accession date) growth in
consumption, compared to the situation of staying outside the common currency area.
Therefore, in the long term, accession to the monetary union is associated with tangible
benefits for consumers in the form of increased consumption, being the result of relatively
faster economic growth.
Changes in growth rates of GDP components, generated by the model, lead to substantial
changes in the structure of final demand (see Table 9 and Graph 22).
A considerable drop in the share of consumption (from approx. 80% in 2004 to approx.
70% in 2030) should be noted, as well as a strong growth in the share of investment (from
approx. 25% in 2004 to approx. 35% in 2030) in GDP. The trade deficit to GDP ratio at the
end of the projection horizon amounts to 6.0 – 6.6% of GDP, depending on the date of
accession to the euro zone. This quite high, though still safe, surplus of imports over exports,
is characteristic of a rapidly developing and modernising economy. In the baseline scenario,
the trade deficit continues to fall over the simulation period to the level below 5% of GDP. In
a situation of staying outside the euro zone it implies a necessity to control the pace of
growth of foreign debt needed to finance trade deficit. A lower rate of economic growth is
the corollary of that.
Commenting on the results, it can be said that the model generates a strongly capitalintensive growth, and the share of investments in GDP at the end of the period is high65. Whilst
this result reflects a quite likely scenario for the Polish economy in the coming decades, it also
reflects a possible limitation of the model used here. The model produces a capital-intensive
growth scenario, in which intensive modernisation of the economy gradually changes its sector
structure. Investment in modern machines and equipment (as occurred in the 1990s), and not
research and development activity66, is the main carrier of innovation. As a consequence, it is
investment that is the driving force for the economy, and not the growth of total factor
productivity. In an alternative scenario, which for many reasons might be regarded as more
desirable, the economy might be characterised by a greater capacity to generate and absorb
65

For comparison: ratios of investment to GDP nearly as high as these were observed in the Republic of Korea (37.2%
in 1990), China (36.1% in 2000), and the Czech Republic (33.0% in 1996). The listed countries went through a period
of intensive restructuring and modernisation of their economies, which was reflected in these sizeable investment ratios
(Korea and China in the 1980s and Czech Republic in the 1990s).
66 For example, in 2000 in Poland a share of on R&D expenditure in total innovation outlays of industry was 10.2%
compared to 33% in UK, 74% in Germany and 75% in France (data for the last three countries come from 1996 (Central
Statistical Office GUS 2003)).
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Table 9. Structure of final demand for various simulation scenarios (constant prices, %)
Scenario
2004
100
79.4
25.8
-6.5

GDP
Consumption
Investment
Net exports

B
100
70.7
32.6
-4.6

A2007
100
70.0
35.3
-6.7

A2010
100
69.6
35.1
-5.9

Note: Numbers do not add up to 100, because investment does not include outlays on inventories and stocks.

Graph 22.
GDP structure in 2004 and 2030 for various scenarios of accession to the euro zone
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innovation through research and development activity67, which would make the economic
growth less capital-intensive. However, due to the simplified modelling of total factor
productivity, this alternative scenario has not been generated here.
A large share of investment in GDP at the end of the simulation period is also a result of the
simplified price structure in the model68. Since it is a single-sector model, it does not reflect
changes in relative prices for particular groups of goods including, for example, investment goods
in relation to services and other manufactured goods. As the price statistics show, it is investment
good that have become relatively cheaper. For example, the price index for outlays on capital stock
rose from 100 to 524 in Poland in 1990 – 2001, compared to 818.1 for the GDP69 deflator.
Assuming for simplicity that the change in relative prices of investment goods to the GDP deflator
would amount, during the simulation horizon, to as much as that observed in the period 1990 –
2001, then the share of investment in GDP at current prices would amount to somewhat over 20%
by 2030.
The purpose of the modified accession scenarios was to assess how the economic growth
in the period of analysis would be influenced by an additional potential inflow of foreign direct
investments to Poland resulting from accession to the euro zone. In section 3.2.1 of the Report,
a background for such a scenario was presented as well as a general mechanism for evaluating
the impact of FDI on economic growth. In the simulations, this impact is revealed in two ways.
Firstly, foreign direct investments constitute an additional stream of capital goods, increasing the
capital stock and, thus, the production capacity of the economy. Secondly, it is assumed that FDI

67 This absorption would be a result of both trade expansion and an increased inflow of foreign direct investment
stemming from monetary integration.
68 The results of simulations of Poland’s joining the European Union, presented in the study: KorzyÊci i koszty
cz∏onkostwa Polski w Unii Europejskiej (Benefits and costs of Poland’s membership in the European Union, Centrum
Europejskie Natolin, Warsaw 2003; Table 1, p. 18), point to an increase in the share of investment in GDP, at constant
prices, to over 33% in 2014.
69 Statistical Yearbook 2002, Table 1 (336), p. 327. International data (OECD yearbooks) show that for countries like the
UK, USA, Portugal, Spain, Germany, and Czech Republic, prices of investment goods in the 1990s were growing more
slowly than GDP deflators, and the ratio of relevant price indices ranged from 0.8 to 0.9.

A REPORT ON THE COSTS AND BENEFITS OF POLAND’S ADOPTION OF THE EURO

67

Benefits of euro area membership

Table 10. GDP projection in the years 2004 – 2030; assuming an additional inflow of FDI
(annual average growth rate, %)
Projection of national accounts

GDP
Total consumption
Private consumption
Investment
Exports
Imports

3

Scenarioa
B
3.88
3.42
3.75
4.80
5.21
4.86

A2007
4.11
3.61
3.96
5.35
5.37
5.19

Comparison of Scenarios
(difference of results)
A2007fdi
4.30
3.75
4.12
5.77
5.53
5.43

A2007 - B
0.23
0.19
0.21
0.55
0.16
0.33

A2007fdi-B
0.42
0.33
0.37
0.97
0.32
0.57

aScenario:

B
A2007
A2007fdi

– baseline scenario, i.e. without accession to the euro zone within the projection horizon,
– scenario of accession in 2007,
– scenario of accession in 2007, including an additional inflow of FDI.

represents, on average, a higher technological level than domestic investments (see Box 6);
thereby, FDI contributes to the modernisation of the economy and the acceleration of technical
progress. In the simulations discussed, this mechanism is modelled by allowing total factor
productivity to be affected by the ratio of cumulative foreign direct investments to GDP (with
constant elasticity)70. It seems that as regards the potential inflow of FDI to Poland, estimates
must be largely based on subjective assumptions. The simulation made use of assessments of an
additional inflow of foreign direct investments during the years 2004 – 2014, resulting from
Poland’s accession to the European Union, published in the reports of the Office of the
Committee for European Integration (UKIE 2003) and the European Centre Natolin (Centrum
Europejskie Natolin 2003). According to these assessments, and on the assumption of entering
the euro zone in 2008, the additional annual inflow of FDI to Poland may range from 0.8 to 1.5%
of GDP. For the purpose of the simulation it is assumed that from the foreign investors’ point of
view an event of key importance, enhancing the attractiveness of investment projects, is the
moment of joining the euro zone. It is further assumed that this additional FDI inflow will
amount, on average, to 1% GDP in the period from the accession moment until the end of the
simulation period. The main results of the simulation for accession in 2007 (scenario: A2007fdi)
are presented in Table 10. Graph 23 shows GDP growth rates for particular scenarios.
The results show the considerable effect of potential additional inflow of foreign direct
investments to Poland araising from the adoption of the euro. Assuming that additional foreign
direct investment amounts to 1% GDP in each year after accession to the euro zone and that it
constitutes a factor modernising the economy, the economy will be able to grow on average by
another 0.19 percentage points faster than in the case of the accession scenario without increased
FDI inflows. The additional foreign direct investment has the strongest impact on investment
dynamics (average annual growth rate exceeds by 0.97 and 0.42 percentage points the growth
rate in the baseline scenario and the A2007 scenario respectively) and imports (by 0.57 and 0.24
percentage points, respectively). The faster growth of modernised production also makes it
possible to increase export dynamics (by 0.32 and 0.16 percentage points, respectively). The
balance of trade is subject to some deterioration (see Graph 24), but in a situation where there is
no risk of a currency crisis it does not pose a threat to macroeconomic stability.
Summing up, according to the A2007fdi scenario, the acceleration of GDP growth in relation
to the baseline scenario would amount to an annual average of approx. 0.4 percentage points,
while the level of GDP at constant prices in 2030 would be higher by over 11% than in the scenario
70

TFP is modelled as a function of the ratio of the capital stock to GDP with a constant elasticity when no additional
FDI inflow is assumed (A2007 and A2010 scenarios). In the case where an extra inflow of FDI is factored in, FDI (stock)
to GDP ratio is used as an additional explanatory variable that affects the TFP with a constant (but higher) elasticity.
Using fixed capital and FDI as explanatory variables in the TFP equation is consistent with the literature on total factor
productivity modeling (Scarpetta, Tressel 2002; Griffith et al. 2002). An attempt to estimate the impact of FDI on TFP
in Poland in the transformation period was made by Kolasa and ˚ó∏kiewski (2003).
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Graph 23.
GDP growth rate in the years 2004 - 2030 for the baseline scenario and scenario of
accession to the euro zone in 2007, including an additional inflow of FDI (%)
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Graph 24.
The trade deficit in relation to GDP for the baseline scenario and scenario of accession to
the euro zone in 2007, including an additional inflow of FDI (%)
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Table 11. GDP and its components in 2030 for various simulation scenarios, including an
additional inflow of FDI (Baseline scenario = 100)

GDP
Total consumption
Private consumption
Investment
Exports
Imports

B
100
100
100
100
100
100

Scenario
A2007fdi
111.8
108.9
110.0
128.3
108.6
116.0

A2010fdi
110.3
107.1
108.0
125.3
107.6
113.5

of staying outside the euro zone. Slightly lower results (respectively 0.35 percentage point of
increase in the average annual growth rate of GDP and an increase of approximately 10% in the
level of GDP in 2030) were obtained for the A2010fdi scenario, where a steady inflow of additional
foreign direct investments was assumed to be 1% of GDP after the moment of accession and the
impact of FDI on total factor productivity was modelled in the same way. Comparison of effects of
scenarios with an additional inflow of FDI to the baseline scenario for GDP and its components is
presented in Table 11.
The scale of the potential inflow of additional FDI to Poland after accession to the euro zone
is difficult to predict. It depends upon many factors both concerning directly the Polish economy
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and factors independent of it, such as: the overall success of euro zone enlargement, investors’
confidence in the countries of the region, and the investment climate worldwide. If the additional
FDI amounted to an annual average of 0.5% of GDP during the period of membership in the euro
zone, then, ceteris paribus, economic growth would be annually 0.1 percentage point higher in
comparison to the accession scenario without an additional inflow of foreign direct investments.
This result confirms the important role played by foreign direct investment, for which accession to
the euro zone should provide an additional stimulus.
3.3.4. Conclusions

3

The above calculations show the scale of long-term benefits that can be expected from
Poland’s accession to the euro zone. The additional real GDP that will be generated as a result
of joining the monetary union is an aggregate measure of these benefits. Simulation shows that
the effect, in the case of adopting the euro in 2007, can be estimated at approx. 0.2 – 0.4
percentage points of an annual average GDP growth rate in the period 2004 – 2030 compared
to a baseline scenario which involves staying outside the euro zone over the whole simulation
horizon. A part of the estimated effect (approx. 0.2 percentage points) is driven by a potential
additional inflow of foreign direct investments to Poland, and this part of the benefits should be
treated as subject to the greatest uncertainty. In other words, assuming accession in 2007, GDP
would be, in real terms, approx. 6.2 – 11.8% higher in 2030 than it would be if Poland were to
remain outside the euro zone. This effect would be approx. 0.6 – 1.5 percentage points lower in
the case of replacing the zloty by the euro in 2010. The total impact of the euro on private
consumption is of comparable size and ranges from approx. 4.4% to 10.0%, depending on the
time of accession and assumptions concerning foreign direct investments as compared with the
baseline scenario.
Since the calculations are of an approximate nature, one may ask whether some of the
relevant assumptions of the model may lead to an over- or underestimation of the effects stemming
from the euro adoption in Poland. The following features seem to be most critical for the simulation
results:
– the stability of the ratio of investment outlays to capital stock in the baseline scenario,
– the moderate growth rate of total factor productivity,
– the elasticity of investment to real interest rates,
– the way in which foreign trade is modelled.
Assuming a constant ratio of investment outlays to capital stock in the baseline scenario and
allowing for some fluctuation in this ratio in the accession scenarios means a capital intensive
growth projection. However, assuming that within the simulation horizon the Polish economy
needed a significant modernisation of capital stock, then it might be expected that one of the
results of intensive modernisation would be changes in the economic structure, reflected, inter alia,
in a decrease in the total capital intensity of the economic growth. The scenarios presented are, in
fact, based on the assumption that such significant changes will not occur. Consistent with this is
an assumption of moderate response of total factor productivity to the capital stock replacement
ratio. In the baseline scenario, the growth rate of total factor productivity is constant and amounts
to 1.9% annually, while in the accession scenarios this goes up by 0.1 – 0.3 percentage points.
While these growth rates are relatively high compared to other OECD71 countries, in the case of
a catching-up economy, one can expect a higher growth rate of total factor productivity. One of

71

An average annual rate of growth of total factor productivity in 1980 – 1995 was: in Germany (1980 – 1994) – 1.3%,
in France – 1.5%, in Japan – 1.2%, USA (1980 – 1993) – 0.8%, in Finland – 2.6% (OECD 2001b).
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the sources of faster growth of productivity, taken into account in the simulations only to a limited
extent, is the intensification of foreign trade and international capital movements (foreign direct
investment). As a result, it seems that the assumptions concerning capital intensity and total factor
productivity might in fact be conservative in terms of their impact on economic growth.
The results of the calculations depend considerably on the elasticity of investment with
respect to changes in real interest rates. The elasticity of investment in the model is an experts’
estimate, based on econometric calculations. In the A2007 simulation, when the additional inflow
of foreign direct investment is not accounted for, a reduction of the real interest rate by 1
percentage point leads in the projection horizon to an increase in investment growth rate by 0.4
percentage points. For Poland (Rubaszek 2002)72, this parameter has been estimated at approx.
0.5. It was assumed that the value of the parameter used in calculations should not exceed this
level. As a corollary, the number used in the simulation is a conservative estimate.

3

The results of the simulations involve a relatively small trade creation effect of the euro
adoption. Total imports and exports in the A2007 scenario in 2030 turned out to be approx.
6.8% larger in relation to the baseline scenario, and 12.1% larger if we take an additional inflow
of foreign direct investment into account. This value is, therefore, much lower than most of the
empirical estimates of the trade effect presented in section 3.2.3. of the Report. In line with other
general equilibrium models, changes in trade flows in the model used here depend solely on
changes in the relative prices of domestic production, exports and imports. For this reason the
results presented may not entirely take into account such effects of introducing the single
currency on the development of trade as the elimination of exchange rate risk and the reduction
in transaction costs. Moreover, the effect of investment on the export potential seems to be
relatively small. Given the results of the empirical studies on the trade effects of the currency
unions, referred to earlier in this report, the simulation presented here must be judged
as conservative in terms of potential trade expansion stemming from monetary integration.
Therefore, there are reasons for thinking that the simulation presented here should be
regarded as a lower bound on the effects that will actually accrue after accession to the monetary
union. A potentially higher effect can result from, above all, a stronger impact than the one
generated by the model, of growing investment outlays on technical and organisational
advancement and, related to that, growth in export potential. Structural reforms constitute another
factor that may foster economic growth. One might list, in particular, the tax and social security
system reforms, which might mitigate the exisiting labour and product market rigidities. These
potential measures, however, have not been included in the simulations. Altogether then, the
growth effects obtained from simulations presented here should be viewed as a conservative
estimate: additional benefits could well materialize.

3.4. Summary

Joining the euro zone will provide conditions conducive to a sustainable acceleration in
economic growth. Participation in the monetary union will contribute to increasing capital
accumulation, growth in factor productivity and – as a consequence – an increase in welfare. The
introduction of the euro in Poland will result in:
– the elimination of transaction costs connected with existence of the exchange rate between
the zloty and the euro,

72

In the study quoted, a yield on 13-week T-bills (CPI deflator) was used as a measure of the cost of capital.
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– an increase in domestic investment as a result of the elimination of the exchange rate risk
premium and reduction in interest rates,
– an increase in the inflow of foreign direct investment caused by the elimination of exchange
rate risk and greater macroeconomic credibility of the country,
– an expansion of trade between Poland and the euro zone as a result of the elimination of
exchange rate risk,
– an increase in competition in the goods and services market leading to improvements in
labour and capital productivity,

3

– a deeper integration of financial markets, resulting in a greater access of companies to
capital.
Several scenarios were analysed while simulating the effect of monetary union on the Polish
economy. These scenarios differed in assumptions concerning dates of accession and the size of the
increased inflow of foreign direct investment. The most favourable results were achieved for the
scenario assuming entry to the euro zone in 2007 and an increase in foreign direct investment on
average of 1% of GDP annually in the period from the moment of accession to the end of the
simulation horizon. The lower bound of estimates corresponds to a situation in which Poland
becomes a member of the monetary union in 2010, and whilst introducing a single currency does
not lead to an additional inflow of foreign direct investment. The simulations generated the
following results:
– An increase in investment which is the direct result of reducing the cost of capital due
to introducing the euro. In relation to the baseline scenario, where it is assumed that
Poland stays outside the euro zone over the whole projection horizon, the average
annual growth of investment will be, depending on the accession scenario, increased by
approximately 0.5 – 1.0 percentage points. In 2030, the level of investment will be
higher by approx. 13.6 – 28.3% compared to the baseline scenario.
– Joining the common currency area will contribute to a sustainable increase in the average
annual GDP growth rate of approximately 0.21 – 0.42 percentage points, while by 2030
the GDP level will be higher by 5.6 – 11.8% in relation to the baseline scenario.
– As a result of adopting the euro in Poland, consumption will also increase considerably. The
average annual growth rate of private consumption will increase by 0.16 – 0.37 percentage
points, and by 2030 the level of consumption will be higher by approximately 4.4 – 10%
than in the baseline scenario.
– It can be expected that the permanent acceleration in economic growth after adopting the
euro will be accompanied by a deterioration in Poland’s balance of trade. By 2030, the
increase in the trade deficit, as a ratio to GDP, will amount to approx. 1.3 – 3 percentage
points. It must be emphasised, however, that, once in the monetary union, a wider trade
deficit will not constitute a threat to macroeconomic equilibrium, as there will be no risk of
a currency crisis.
The simulations show that in the long run Poland would benefit most from introducing the
euro as soon as possible. Long-term GDP and consumption growth effects are highest in the early
accession scenario, both in the case when an additional inflow of foreign direct investment is
factored in and in the one which does not take this effect into account. At the same time, delaying
the decision on the adoption of the euro means giving up a strong stimulus to attain a better
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macroeconomic policy mix. Moreover, accession at a later date may involve a deterioration of
Poland’s competitive position in attracting long-term foreign capital.
The simulations were limited only to the analysis of the long-term impact of the reduced cost
of capital and the inflow of foreign direct investment on main macroeconomic variables in the long
run, effects that can be measured using the general equilibrium model. There are of course, other
benefits stemming from monetary integration, which are difficult to measure, but which appear
certain to materialize. For this reason, the acceleration in GDP and consumption growth, as a result
of joining the single currency area, will most probably be larger than estimated.

3
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The issue of the benefits and costs of euro adoption does not exhaust the discussion of
Poland’s participation in the euro area. The prospective entry into the monetary union raises the
question as to what macroeconomic policy should be pursued on the road to membership of the
common currency area. Such a policy will have to ensure the simultaneous fulfilment of all
convergence criteria and meet the challenges associated with participation in ERM II, a quasi-fixed
exchange-rate regime. Joining this system will entail abandoning a floating exchange rate and
limiting the autonomy of monetary policy. Thus, proper co-ordination of monetary and fiscal
policies – the policy mix – in particular a tightening of fiscal policy, will be instrumental in ensuring
the macroeconomic stability and membership in the euro area. The setting of the ERM II central
parity at a level corresponding to long-term equilibrium will also become an essential element of
the policy pursued. The experience of other countries also shows that for a macroeconomic policy
oriented towards single currency area membership to be effective, it is of the utmost importance
that its credibility be based on the strong commitment of the fiscal and monetary authorities to
achieve the targets adopted73. This chapter presents challenges arising from compliance with the
convergence criteria and evaluates various options of macroeconomic policy in the period
preceding the euro adoption.

4

4.1. Challenges resulting from convergence criteria

The analysis of prospects for the attainment of the convergence criteria should start with the
statement that there is no guarantee that the inflation criterion has been permanently met
(Appendix 2). As noted in section 2.2., a permanent inflation target of 2.5%, with a tolerance for
deviation up to +/- 1 percentage point, adopted by MPC for the period beyond 2003 (Rada Polityki
Pieni´˝nej 2003) does not guarantee that the criterion will actually be met. It might turn out that
shortly before the accession to the euro area, it may be necessary to reduce the inflation rate by
approximately 1 percentage point. The question arises as to what combination of monetary and
fiscal policy should be applied to bring down inflation in this case. This additional reduction in
inflation, if it is necessary, will occur during Poland’s participation in ERM II, i.e., in the period
characterised by limited autonomy of monetary policy.
It can be expected that any attempt to reduce inflation using a non-optimum policy mix (i.e., tight
monetary policy and expansionary fiscal policy) would risk considerable zloty appreciation due to the high
borrowing needs of the government, with domestic interest rates higher than those abroad. When
inflation is maintained at a level close to that observed in the euro area, nominal zloty appreciation will
also be driven by the natural appreciation pressure arising from the Balassa-Samuelson effect (see Box 8).
73 A successful example in this regard is that of Greece, which managed to enhance the credibility of its
macroeconomic policy when seeking euro area membership. A gain in credibility was achieved through adoption
of a convergence programme in 1994 (Lazaretou 2003), aimed at preparing the economy for participation in the
monetary union. Joint action by the fiscal and monetary authorities helped build the financial markets’ confidence.
The government’s drive towards participation in the euro area triggered extensive changes throughout the
economy. Macroeconomic policy was not limited to curbing the general government deficit and bringing down
inflation but also included far-reaching measures in the area of structural reforms. All these factors added
credibility to the policy pursued and thus helped to convince financial markets that the process of nominal
convergence was sustainable.
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Box 8. The Balassa-Samuelson Effect

The Balassa-Samuelson effect (Balassa 1964; Samuelson 1964) consists in the increase in
prices of goods and services not subject to international trade (non-tradables) being
faster than that of goods traded internationally (tradables). One of its consequences is a
real appreciation of the exchange rate, as is commonly observed in fast-growing
economies.
The impact of the Balassa-Samuelson effect on the real exchange rate is illustrated by the
following model.

4

Let P be the overall price index, constructed as a geometric mean of the price indices of
tradable (PT) and non-tradable (PNT) goods.
(1)
and
(2)

where an asterisk denotes foreign variables. For simplicity it is assumed that the tradables
and non-tradables share in the price index are equal at home and abroad. The real
exchange rate is defined as:

(3)
where E stands for the nominal exchange rate (an increase means depreciation of the
domestic currency). It is assumed that the law of one price holds for tradable goods:
(4)
and that nominal wages at home and abroad are equal in both sectors:
(5)
(6)
As the next step, the microeconomic optimisation condition will be used to equalise
marginal labour productivity with real wages. Under the assumption of a linear
production function in the form of:
Yi = ai Li

i = NT, T

(7)

where Y denotes output and L labour input, real domestic wages can be expressed
as:
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(8)
and

(9)
and, by analogy, foreign wages can be expressed as:

4

(10)
and

(11)
Substituting equations (11) and (9) into (4), we will arrive at an equation in which
domestic and foreign wages are a function of the exchange rate and productivity in the
tradable sectors:

(12)

Substituting equations (8) and (9) into (1), as well as (10) and (11) into (2), and then P
and P* into the definition of the real exchange rate (3), the following expression can be
obtained:

(13)

Substituting w from equation (11) and rearranging, we arrive at:

(14)

which, after taking logs and first differences, gives:
(15)

where hats denote growth rates for given variables.
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Equation (15) indicates that if the productivity growth differential between the tradable
and non-tradable sectors is larger at home than abroad, the real exchange rate will
appreciate. As this phenomenon usually takes place in fast-developing countries, it can
be expected that Poland, as a catching-up economy, will experience an appreciation of
the real exchange rate against the euro area in coming years. This phenomenon may take
the form of either nominal exchange rate appreciation in the case of similar inflation rates
or higher inflation in the case of a stable nominal exchange rate.
Estimation of the Balassa-Samuelson effect is difficult due to the problems of identifying
tradable and non-tradable sectors, as well as the choice of the proper measure of
productivity and price indices for tradable and non-tradable goods. The findings of recent
empirical studies on the Polish economy estimate the impact of the Balassa-Samuelson
effect on CPI at about 1-2 percentage points (Chmielewski 2003; Cipriani 2001).

4
Moreover, the expected defence of the exchange rate against significant depreciation in relation to the
central parity creates a moral hazard which increases the threat of speculation on zloty appreciation. All
this may lead to an overvaluation of the Polish currency, that would be most likely accompanied by
a deterioration in the current account balance. The longer the process of excessive zloty appreciation, the
more abrupt the subsequent exchange rate weakening would be. Tensions in the foreign exchange market
could lead to a failure to meet the exchange rate and inflation criteria and would entail the necessity to
incur the cost of creating nominal convergence again. This risk can be avoided by pursuing the appropriate
policy mix so as to reduce the pressure on zloty appreciation and enhance the credibility of
macroeconomic policy74.
The likely need to curb inflation will result in a temporary slowdown in economic growth.
According to the calculations in section 2.2, it can be expected that a potential reduction of the
inflation rate may cause GDP to fall by 0.3 to 0.8% in relation to the higher-inflation scenario over
a period of two years. This will worsen the central government budget position and thus impede
the fulfilment of the fiscal convergence criterion. If compliance with the fiscal criterion were
planned with only a small safety margin, there would be a danger of exceeding the deficit limit of
3% of GDP set by the Treaty and of halting the convergence process altogether. Disciplined fiscal
policy in the period preceding the euro adoption eliminates this risk.
The lack of fiscal tightening requires pursuing more restrictive monetary policy in order to fulfil
the price stability criterion. Tight monetary policy leads to a crowding-out of private investment. The
curbing of government expenditures would allow a reduction in inflation without a significant
tightening of monetary policy. This would reduce the scale of the crowding-out effect. Such a policy
mix is therefore more beneficial for long-run economic growth.
Another challenge is related to Poland’s participation in ERM II. The meeting of the exchange
rate criterion requires a macroeconomic policy that would support exchange rate stability and not
generate tensions in the foreign exchange market (the currently applied interpretation of the
exchange rate criterion is discussed in Appendix 1). In particular, this policy should aim at
eliminating factors that potentially give rise to zloty depreciation.
74

The process of a gradual appreciation of the exchange rate under ERM II also incurs the risk of a likely return of
the exchange rate to the central parity. This, if abrupt, could lead to a sudden increase in inflation (Borowski et al.
2003). This surge in inflation probably would not hinder the fulfilment of the inflation criterion in the reference
period (evaluation is based on a 12-month moving average), and the depreciation of the exchange rate might take
place in the transitory period, after examination of the convergence criteria. However, the sustainability of the
fulfilment of the criteria could be questioned. This problem might be solved by a revaluation of the central parity
during ERM II membership, as was done by Greece, or after the reference period, as in the case of Ireland (European
Commission 2000).
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Box 9. Concepts and estimation of long-run equilibrium exchange rate.

The oldest concept of an equilibrium exchange rate is provided by the theory of
Purchasing Power Parity (PPP). According to PPP, the nominal exchange rate between
any two currencies should correspond to the relation between the purchasing powers
of two monetary units. This means that the nominal exchange rate should be set at a
level ensuring equal prices in both countries. Empirical studies show that real
exchange rates significantly and permanently deviate from the PPP level (Edwards,
Savastano 1999; Froot, Rogoff 1995; Rogoff 1996). This point is also supported by the
findings of the International Comparison Program (ICP) held under the auspices of
OECD with the aim of comparing prices of identical baskets of consumer goods in
various OECD countries.
Due to the weak empirical foundations of the theory of purchasing power parity,
more sophisticated PPP-based theories were developed. First, deviations from PPP are
explained by the Balassa-Samuelson effect. For instance, Brook and Hargreaves
(2001) showed that the average deviation of the real exchange rate from the PPP
level for OECD countries in the years 1997-1999 could be attributed as to 80% to
differences in GDP per capita (representing an approximation of the BalassaSamuelson effect). Another extension of the PPP theory, proposed by Juselius (1991)
as well as Juselius and MacDonald (2000), is the Capital Enhanced Equilibrium
Exchange Rate (CHEER) model, a synthesis of PPP and Uncovered Interest Parity (UIP)
theories. According to CHEER, PPP is assumed to hold over a long period of time,
whereas in the short run deviations from PPP are permitted given a non-zero disparity
of interest rates.

4

The second method of estimating the equilibrium exchange rate is based on the
concept of the Behavioural Equilibrium Exchange Rate (BEER). According to this
concept proposed by Faruqee (1995) and MacDonald (1997), the equilibrium
exchange rate is derived from a single-equation econometric model, estimated for
non-stationary time series. The variable explained by the model is usually the real
effective exchange rate. Among explanatory variables there are long-term factors (net
foreign assets, foreign trade prices, relative productivity) and short-term factors
(interest rate disparity, relative fiscal deficit). According to the BEER methodology, the
equilibrium exchange rate is defined as the model’s theoretical value, i.e., as that
portion of the real rate which is explained by the values of fundamental variables. It
should be noted at this point, however, that it is difficult to determine whether the
BEER is the optimum exchange rate for the economy. Due to the single-equation
model specification underlying the BEER, we do not obtain an answer to the question
about the consequences of setting the current rate at the BEER level, i.e., whether
the economy would achieve internal and external equilibrium (Isard et al. 2001).
The concept of the exchange rate consistent with internal and external equilibrium
was presented by Williamson (1985, 1994) as the Fundamental Equilibrium Exchange
Rate (FEER). Internal equilibrium is defined as a zero output gap (i.e., no difference
between observed and potential GDP), while external equilibrium denotes the
achievement of a pre-determined balance in the current account (which in the
medium term can be financed with sustainable foreign capital inflows). The FEER
value, often referred to as the ‘ideal exchange rate’, is calculated using a macro-model
(either a complete or a partial one) of the economy. The calculations require defining
the equilibrium concept, namely, determining the actual value of the output gap and
the sustainable current account balance. Further, using the macro-model an exchange
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rate is sought that would enable achievement of the equilibrium. A great advantage
of this approach, that explains its widespread popularity, is the precise definition of
the equilibrium. As opposed to PPP and BEER, the FEER model addresses the
consequences of setting the current exchange rate at the equilibrium level.
Other models of the equilibrium exchange rate, extending the concepts listed above
but less applicable to transition economies, include the long-term concept of the
Natural Real Exchange Rate (NatREx) proposed by Stein (1994) and the Permanent
Equilibrium Exchange Rate (PEER) model of Clark and MacDonald (1998).

For the fulfilment of the exchange rate criterion, it is very important to set the central parity
at a level viewed by financial markets as being sustainable. From the macroeconomic point of view,
this means choosing an exchange rate consistent with the long-term equilibrium exchange rate (see
Box 9). Too weak (undervalued) a central parity would mean increased inflationary pressure, which
may undermine the credibility of the monetary integration path. Too strong (overvalued) a parity
may worsen external competitiveness and excessive widening of the current account deficit that
may trigger speculative attacks75. The setting of the ultimate conversion rate at an overvalued level
would entail a real exchange rate adjustment through a relative fall in wages and prices. As a result,
economic activity would slow down, unemployment would rise and corporate profits would
decrease. Should the exchange rate be substantially overvalued, the restoration of the equilibrium
could last even more than ten years, as was the case in the former German Democratic Republic
(Sinn 2000).

4

Among the factors increasing the risk related to ERM II participation some traditional risks
accompanying the pursuit of an exchange rate policy with limited autonomy should be pointed out.
Currency crises that have hit the economies of many developing countries in recent years have
shown that the maintenance of a quasi-fixed exchange rate, with free capital mobility, may result
in speculative attacks which almost always end up in a significant lowering of the country’s foreign
exchange reserves and devaluation. As mentioned above, the pursuit of an expansionary fiscal
policy and a tight monetary policy creates conditions conducive to speculation in the foreign
exchange market. The speculative attacks observed in the Hungarian foreign exchange market in
2003 support this view.
It should be noted that pressure in the foreign exchange market may also arise under
a relatively favourable macroeconomic policy mix. It may emerge as a result of market agents’
testing the central bank’s ability to reduce negative deviations from the central parity. Such an
exchange rate policy would be consistent with the interpretation of the exchange rate criterion
applied so far (the interpretation of the exchange rate criterion is discussed in greater detail in
Appendix 1). To reduce the tensions in the foreign exchange markets, it is therefore necessary
to build the confidence of the financial markets in the macroeconomic policy being pursued.
One of the key prerequisites for a credible exchange rate policy is a sound fiscal policy. If
financial markets consider that the policy pursued by the government is not likely to deliver
compliance with the fiscal criterion, the belief that Poland will be in a position to join the euro
area will weaken, with risk premia rising and some portfolio investments being withdrawn
from the market76. The loss of market confidence would put pressure on the zloty which might

75 A classic example is the series of speculative attacks against the British pound which contributed to the ERM crisis in
the years 1992-1993 and led to the devaluation of the British currency. The attacks were triggered by the parity of the
British pound being set at an overvalued level (Driver, Wren-Lewis 1998).
76 Uncertainty about the fulfilment of the inflation criterion in Greece and – as a consequence – about the
membership of this country in the euro area, led to massive capital outflow in the first half of 2000. This, in turn,
forced the Bank of Greece to intervene heavily in the foreign exchange market in order to defend the drachma (Bank
of Greece 2001).
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ultimately force the central bank to devalue the parity. A low credibility of fiscal policy may
thus contribute to the failure to meet the criterion on exchange rate stability and postpone
membership in the euro zone for many years, since regaining the markets’ confidence is
usually a long process.
The above considerations lead to the following conclusions.
Firstly, in the period preceding the adoption of the euro in Poland a significant and
sustainable fiscal tightening will be necessary. A slight fiscal retrenchment aimed at meeting
the criterion with only a small safety margin, accompanied by tightening of monetary policy
and the resulting economic slowdown, may lead to the reference value of 3% of GDP for the
general government budget deficit being exceeded. Further, the combination of a loose fiscal
policy and a tight monetary policy is not conducive to long-term economic growth.
Insufficient fiscal tightening might also give rise to tensions in the foreign exchange market,
whereas the macroeconomic policy mix during ERM II participation should encourage stability
of the exchange rate, and thus compliance with the exchange rate criterion. There is no doubt
that the combination of a disciplined fiscal policy with a moderately tight monetary policy
represents the optimum shape of macroeconomic policy in the transition to monetary union.

4

Secondly, a safe passage through the ERM II is the more probable, the more appropriate
terms of participation in the system will be. These include both the choice of a central parity close
to the long-term equilibrium exchange rate and a wide fluctuation band.
Thirdly, given the traditional risks associated with the quasi-fixed exchange rate regimes, the
period of zloty participation in ERM II should be as short as possible. The interpretation of the
exchange rate criterion so far applied, that stresses more tolerance for an appreciation of the
exchange rate in relation to the central parity than for a depreciation, leads to the same conclusion.
This implies that, should the accession to the euro area be postponed, the current monetary policy
– within a floating exchange rate regime – should be continued.

4.2. Simulation of macroeconomic policy scenarios

The conclusions stated above regarding the optimum macroeconomic policy on the road
to the euro area are supported by simulations performed using the ECMOD model. The
purpose of these simulations was to define the shape of an optimum macroeconomic policy
aimed at satisfying two Maastricht criteria, namely those on price and the exchange rate
stability. Two policy scenarios were analysed. Under the first one, named a fiscal scenario, only
the fiscal policy instruments were subject to change. Under the second one, called a monetary
scenario, only the monetary instruments were applied. Simulations were carried out on the
assumption that in order to meet the criterion on price stability inflation will have to be
reduced to 1.5% for a period of one year, i.e. one percentage point below the inflation target
of 2.5% +/-1 percentage points adopted by the MPC for the period beyond 2003. Thus, the
purpose of the simulations was to discuss the policy scenarios that would lead to an inflation
path remaining one percentage point below the current inflation rate for a period of one year.
Furthermore, both scenarios assumed zloty participation in ERM II within the wide fluctuation
band (+/- 15%)77.

77 This is consistent with the joint position of the Polish government and NBP expressed in the press release on the
activities of the Interdepartmental Work Group for Poland’s Integration with the Economic and Monetary Union of
October 8, 2002 (National Bank of Poland, 2002).
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Under the monetary scenario, the lowest possible increase in interest rates allowing a 1
percentage point fall in the inflation rate and its subsequent maintenance at the reduced level for
one year period was adopted as an interest rate impulse. Due to the lags in the monetary
transmission mechanism, the increase in interest rates proved to be necessary about one year prior
to the required fall in the inflation rate. When setting the fiscal impulse an assumption was made
that the lag in inflation reduction would be the same as in the case of the interest rate impulse. The
adoption of such an assumption was inevitable, given the fact that one can achieve the desired
reduction in the inflation rate at various time-horizons, depending on the size of the fiscal impulse.
With a fiscal retrenchment high enough (e.g. a 5% of GDP cut in the government spending), a 1
percentage point fall in inflation is almost immediate. On the other hand, when the fiscal impulse
is modest, the inflation rate decline is much more sluggish and the achievement of a 1 percentage
point reduction comes about only in the longer run.
Upon joining ERM II, the exchange rate and its stability become the primary concern. Thus,
a question arises as to how the reduction in the inflation rate by 1 percentage point will affect the
exchange rate. A 1 percentage point reduction in inflation may be achieved by tightening fiscal or
monetary policy. Nevertheless, the implications of either policy for the exchange rate may differ as
the transmission channels are different.

4

In the case of fiscal tightening that may be achieved by curbing general government
spending, aggregate demand responds immediately. The initial fall of GDP corresponds to a fiscal
contraction. The GDP changes resulting from the fiscal tightening subsequently cause (via the
output-gap) a reduction in inflation and ultimately contribute to the appreciation of the exchange
rate. In the longer-run perspective, the increase in domestic savings stemming from the reduction
of budget deficit supports faster GDP growth.
Reducing the budget deficit affects the exchange rate also through the diminished borrowing
needs of the budget and hence a contraction in the supply of treasury securities. In the short term
the reduction in the central budget borrowing results in reduced foreign capital inflows and leads
to a depreciation of the exchange rate.
The identification of the effects of monetary tightening, namely, interest rate increases, is
more complicated than those of fiscal tightening. The lag after which the monetary authorities’
decisions affect aggregate demand is longer; furthermore, the scale of this effect cannot be
measured so accurately. In the next phase, changes in aggregate demand influence both inflation
and exchange rates. Interest rates have also an immediate impact on the exchange rate – via
changes in the interest rate differential. Putting all this together, once the stabilisation of the
exchange rate becomes crucial, sizable movements in interest rates may result in undesirable
exchange rate fluctuations.
The simulation presented here shows what size of fiscal tightening (the fiscal scenario) and
what contraction in monetary policy (the monetary scenario) is necessary if a lowering of the
inflation rate by one percentage point is to be achieved. The short-term effects of the fiscal and
monetary tightening on the exchange rate are also analysed. It needs to be stressed that the results
should be read with caution as the purpose of the study is not to present precise forecasts of a set
of macroeconomic variables in response to the policy scenarios under consideration. Instead, it aims
to give an indication of the direction and magnitude of the effects of the monetary and fiscal
policies on inflation and exchange rate developments.
4.2.1. The fiscal scenario
Under the fiscal scenario, the reduction of the annual inflation rate takes place as a result of
a decrease in total expenditure of the public sector, and thus a reduction in the general government
deficit. Cuts in public expenditures lead to a decrease in domestic demand and subsequently to
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Box 10. How may public sector expenditure be limited?

The achievement of a permanent and significant reduction in the general government deficit
in Poland is possible only through extensive measures on the expenditure side. International
economic organisations, such as the World Bank, the International Monetary Fund and OECD
have pointed out on many occasions that there is considerable potential for rationalising
public expenditure in Poland, primarily in the social sphere. Comprehensive reforms of public
spending have been recommended in the World Bank report ‘Toward a Fiscal Framework for
Growth. A Public Expenditure and Institutional Review’ (World Bank 2003a). This report
points to the need for, and possibility of, reducing the country’s primary budget balance by
3.5% of GDP. However, to achieve such an adjustment it is necessary to undertake relevant
legislative measures in advance. Some of them will generate significant effects only in the
medium term, thus facilitating the tightening of public sector expenditure during Poland’s
participation in ERM II. The report recommends action in the following areas:

4

Area

Proposed reforms

Fiscal impact

Old-age pensions

– unifying the retirement age for
– savings in the long run
women and men
– 0.4% of GDP
– raising the early retirement age
– discouraging combining work with – difficult to estimate
early retirement

Disability pensions – limiting disability benefits to term

disability; reviewing permanent
disability benefits

– potentially large –
limiting the number of
persons entitled to
disability pensions by
10% generates annual
savings of 0.34% of GDP

Farmers’ social
security system
(KRUS)

– transferring owners of large farms – approx. 0.6% of GDP
from KRUS to the Social Security
Board (ZUS) and utilising EU direct
payments to minimise the costs of
reform

Social assistance

– rationalising the social assistance
– 0.2%-0.3% of GDP
program; improving addressing of
benefits

Sickness benefits

– lowering the replacement rate,
especially for longer periods of
sickness.
– extending the waiting period
beyond 5 days of sickness

– 0.5% of GDP

– difficult to estimate

Health care

– establishing direct linkage between – 0.2%-0.3% of GDP
hospital financing and the nature
and scope of services provided
– promoting use of generic drugs;
rationalising drug reimbursement
practices

Agriculture

– restructuring expenditure and
using EU funds to replace
domestic financing

– 0.5% of GDP

Further, the World Bank report points to the possibility of generating substantial savings
in the longer run through a necessary consolidation of the general government budget
and improvement in managing and controlling public funds.
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Graph 25.
The fiscal impulse – the difference in government spending in relation to GDP between the
fiscal scenario and the baseline scenario
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Graph 26.
Change of annual inflation against the baseline scenario triggered by a fiscal and monetary
impulse
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Source: NBP estimates based on ECMOD model.

Graph 27.
Changes of the nominal zloty exchange rate in relation to the baseline scenario triggered
by a fiscal and monetary impulse
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a widening of the output gap, which contributes to a reduction in inflation, and ultimately to
exchange rate appreciation. The decrease in the general government deficit also entails a reduction
in the supply of treasury securities which in turn leads to exchange rate depreciation pressure. The
net effect on the exchange rate is determined by the combined effect of these two factors and the
simulation analysis allows for a rough assessment of the exchange rate developments.
The lowering of the inflation rate by one percentage point in relation to the baseline scenario
requires a reduction of public expenditure of some 2.5% of GDP (see Box 10). Graph 25 illustrates
the fiscal impulse, i.e., a change in government expenditure in relation to the baseline scenario.
Graph 26 presents the difference in the annual inflation rate between the baseline scenario and the
fiscal scenario. In line with the assumptions the inflation rate reaches the desired level four quarters
after the impulse occurs. The response of the exchange rate is depicted in Graph 27. It falls slightly
over the initial period as a direct consequence of the reduction in the budget deficit. Afterwards,
the appreciation resulting from lower inflation is observed.

4

The initial fall in the exchange rate creates inflationary pressure, whereas reduced domestic
demand contributes to lowering of the inflation rate. Given the co-existence of these two
developments, it is necessary to limit the domestic demand to a larger degree than in the case of
the monetary scenario in order to reduce the inflation rate by one percentage point. It is this effect
that explains the higher short-term cost of reducing inflation in the fiscal scenario, discussed in
detail in section 2.2.
4.2.2. The monetary scenario
Under the monetary scenario, the lowering of the inflation rate by one percentage point results
from a monetary tightening. By limiting aggregate demand, higher interest rates cause inflation to fall
and, thus, the exchange rate to appreciate. There is also a direct impact of higher interest rates on the
exchange rate – it appreciates as the domestic and foreign interest rate differential widens.
The simulations carried out suggest that the lowering of the inflation rate by one percentage
point may be achieved with an increase in interest rates of about 1.5 percentage points. The
interest rate impulse applied in the simulation is depicted in Graph 28. The reduction in the annual
inflation rate in relation to the baseline scenario resulting from an increase in interest rates by 1.5
percentage points is presented in Graph 26. The required size of inflation reduction is achieved four
quarters after the interest rate impulse occurs. The response of the exchange rate is shown in Figure
27. The exchange rate appreciates and the size of its appreciation is significantly higher under the
monetary scenario than under the fiscal one. The exchange rate appreciation dampens inflationary
pressure and inflation decrease can thus be achieved with a reduction in domestic demand that is
smaller than in the fiscal scenario.
Graph 28.
The monetary impulse. One-month WIBOR difference between the monetary and baseline
scenario
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4.2.3. Conclusions
The purpose of the simulation was to illustrate the scale of risks to exchange rate stability
resulting from the fulfilment of the Maastricht inflation criterion. The compliance with this criterion
will most likely require a reduction of the inflation rate below the inflation target set by the MPC –
conservative estimates show that the necessary reduction may be around 1 percentage point. The
fall in the inflation rate may be achieved by means of the monetary or fiscal instruments.
Consequently, two scenarios were analysed.
The results of the simulations showed that the achievement of the desired reduction in the
inflation rate under the fiscal scenario is accompanied by a less pronounced risk of exchange rate
instability than under the monetary scenario. A significantly greater appreciation pressure showing
up in the monetary scenario may encourage speculation in the foreign exchange market. As a
corollary, reconciling the fulfilment of the inflation criterion with maintaining the exchange rate
stability may turn out to be impossible.

4

Given the less pronounced appreciation of the exchange rate, the fiscal scenario of
ERM II participation seems to be safer than the monetary scenario. This finding supports the
conclusion outlined above that the best strategy for macroeconomic policy during Poland’s
participation in ERM II would be a cooperation of the fiscal and monetary authorities. It should be
aimed at delivering an optimal policy mix characterised by substantial fiscal tightening combined
with a moderately restrictive monetary policy. The simulation performed here was an in-sample
simulation78, and thus the scale of the impulses applied and the response of the exchange rate may
differ from those observed in the future. When interpreting the results, more importance should be
therefore attached to the identified direction of changes in the inflation and exchange rates and
less to the specific numbers obtained.

4.3. Summary

Macroeconomic policy pursued in Poland in the period preceding the euro area accession will
have to ensure simultaneous fulfilment of all nominal convergence criteria while participating in the
ERM II. Such a policy should be oriented towards mitigating the risks stemming from the conflict
between stabilising the exchange rate and maintaining low inflation. Successful achievement of the
objectives will depend on meeting the following conditions:
During ERM II participation Poland should pursue a tight fiscal policy combined with
a moderately tight monetary policy. Such a policy mix will support the simultaneous compliance
with all convergence criteria. Combining a fiscal contraction and a moderately tight monetary policy
is more conducive to long-term economic growth than a policy mix characterised by an
expansionary fiscal stance.
In order to carry out the scenario of a strong fiscal tightening achieved by limiting public
expenditure, the launch of necessary reforms will be essential. However, the effects of these
measures will fully unfold over the longer time horizon. Therefore, the reform of public expenditure
should be initiated far in advance.
The central parity of the zloty against the euro under ERM II should be set at a level consistent
with the long-term equilibrium exchange rate, thereby ensuring achievement of internal equilibrium

78 In the in-sample simulation method, the paths of some exogenous variables (i.e. not impulse-generating variables)
did not change in relation to the values actually observed. The response in the model is observed by comparing new
paths of endogenous variables with their paths under the baseline scenario.

A REPORT ON THE COSTS AND BENEFITS OF POLAND’S ADOPTION OF THE EURO

85

Optimal macro-economic policy on the road to the euro area

while maintaining the current account balance at a level which can be financed by sustainable
inflows of foreign capital. Choosing the appropriate central parity level will help to stabilise the
nominal exchange rate during the period of ERM II participation.
The experience of countries pursuing a monetary policy under a quasi-fixed exchange rate
regime shows that such regimes are vulnerable to speculative attacks. The probability of tensions
in the foreign exchange market during ERM II participation is magnified by the interpretation of the
foreign exchange criterion applied so far. It displays greater tolerance for exchange rate
appreciation in relation to the central parity than for depreciation. Poland’s participation in
ERM II should therefore be as short as possible and a wide fluctuation band (+/-15%) should be
adopted. Furthermore, monetary policy should be pursued within the floating exchange rate regime
until Poland becomes a member of the ERM II.

4
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EU membership provides Poland with an opportunity to participate in the next stage of
economic integration, namely, accession to the euro zone. Although the formal decision to replace
the zloty by the common European currency has already been taken, Poland will be free to choose
the date for accession to the monetary union. This choice is determined by the balance of costs and
benefits of euro adoption. Poland’s monetary integration with the euro area will not, however, be
possible without fulfilling the monetary and fiscal convergence criteria set forth in the Treaty.
Therefore, along with the assessment of costs and benefits of the euro, the desired macroeconomic
policy framework on Poland’s road to monetary union should be outlined. Such a policy should
guarantee compliance with all convergence criteria while minimising the costs and risks
accompanying the process of nominal convergence.
The main cost of launching the euro in Poland is the loss of monetary policy autonomy. Once
in the euro area, the National Bank of Poland will no longer have freedom in setting interest rates.
Accession to the monetary union also means giving up the stabilising function of a floating
exchange rate. As a consequence, an independent interest rate policy and flexible exchange rate
can no longer be used to smooth output fluctuations in response to asymmetric shocks affecting
the Polish economy. The inability to pursue an anti-cyclical monetary policy after euro zone
accession creates a risk of increased fluctuations in output, employment, and household incomes,
and a resulting decline in welfare. Therefore, it is necessary to evaluate whether the single monetary
policy of the European Central Bank, which responds to the economic situation in the whole euro
area, will be appropriate for the Polish economy.
Whereas there is no doubt that relinquishing independent interest rate policy involves a loss
of an effective instrument for smoothing output fluctuations, the effectiveness of the floating
exchange rate as an economic stabiliser in an open economy is substantially limited. Both the theory
of exchange rates and the findings of empirical studies indicate that under capital mobility the
adjustment function of the exchange rate is limited. In the floating exchange rate regime, the
exchange rate is not always consistent with economic fundamentals reflecting the current and future
performance of the economy. Such divergences may be significant and long-lasting and, as a result,
the exchange rate may be the very source of asymmetric shocks. Thus, it may be concluded that the
cost of losing the floating exchange rate is overestimated in the theory of monetary integration.
Consequently, the cost of giving up autonomous monetary policy in Poland will most likely be smaller
than the degree of Poland’s compliance with traditional criteria of optimum currency area would
imply.
The evaluation of the cost stemming from the loss of independent monetary policy depends,
inter alia, on whether there are alternative adjustment mechanisms in the Polish economy that can
neutralise the effects of potential shocks, other than autonomous monetary policy. In the light of
the empirical findings discussed in the Report, the observed degree of flexibility of the domestic
labour market does not guarantee that the consequences of potential idiosyncratic shocks affecting
the Polish economy can be efficiently neutralised by wage adjustments and labour mobility. It can
be expected, however, that the process of integration with EU economic structures, accompanied
by the gradual phasing-out of barriers to free movement of the labour force from Poland to the
euro area countries and the elimination of possible exchange rate realignments after adopting the
euro, will act as a stimulus to increase labour market flexibility. The effectiveness of fiscal policy in
smoothing output and employment fluctuations after the adoption of the euro will in turn depend
on whether the large and increasing general government structural deficit, persistent in recent
years, can be reduced. To achieve that, public finance reform focused on cutting public spending is
urgently needed. The fact that Poland will be subject to the provisions of the Stability and Growth
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Pact upon its membership in the European Union should contribute to reducing the structural fiscal
imbalances and, thus, increase the scope for automatic fiscal stabilisers. All in all, the currently low
effectiveness of alternative adjustment mechanisms should improve as economic integration
between Poland and the euro area progresses. This should reduce the cost of losing autonomous
monetary policy.
The cost of giving up independent monetary policy is mitigated by the presence of strong
economic ties between Poland and the euro area. Since the early nineties, the share of trade in
Poland’s GDP has been expanding systematically and the euro area remains the country’s primary
trading partner. Improvement has also been noted in the structure of trade between Poland and the
euro area, with a growing share of intra-industry trade. These processes are a source of relatively
strong synchronisation of business cycles in Poland and the euro area. This trend should be
strengthened once Poland has entered the European Union, which will foster foreign direct
investment inflows, thus narrowing the technology gap between Poland and the euro area countries.
These changes, combined with the expected expansion of trade between Poland and the euro zone
after introducing the euro, should lead to a gradual increase in cyclical convergence between Poland
and the euro area. This supports the claim that once Poland has adopted the common currency, the
risk of significant shocks affecting the Polish economy, and asymmetric in relation to the euro area,
may be considered small. It may therefore be expected that cyclical fluctuations in output and
employment in Poland will be relatively closely correlated with those in the euro area. As
a consequence, the ECB’s single monetary policy should prove an effective instrument for their
mitigation.
The Report also presents an estimate of the short-term cost of meeting the Maastricht
inflation criterion. This cost is derived from the possible need to reduce the inflation rate below the
permanent inflation target. Such a reduction may, although it does not have to, prove to be the
condition for Poland’s achieving convergence in terms of price stability. The simulations presented
in the Report show that bringing inflation down below the reference value will be accompanied by
a temporary reduction in GDP of some 0.3 to 0.8 percentage points over a period of two years, as
compared with the higher-inflation scenario. As a corollary, a temporary slowdown in economic
growth would occur. These figures are based on the conservative assumption that the inflation
reference value will reach a relatively low level. It cannot be ruled out, that the reference value will
be higher and, consequently, fulfilment of the inflation criterion will be accompanied by an even
smaller slowdown in economic growth.
Membership of the common currency area offers Poland an opportunity to gain numerous
benefits associated with monetary integration. A direct consequence of the adoption of the euro in
Poland will be the elimination of exchange rate risk and the lowering of transaction costs incurred by
companies and households as a result of the zloty-euro exchange rate. The elimination of exchange
rate risk will contribute to a reduction in interest rates and, in consequence, to a fall in the cost of
capital. It will also foster expansion of trade between Poland and the euro area and an increased
inflow of foreign direct investment. It will be accompanied by increased competition and integration
of financial markets of Poland and the euro area. The combined effect of these changes will be
increased investment, improved labour productivity and faster economic growth in Poland.
The accession of Poland to the euro area also entails the irrevocable elimination of the risk of
currency crisis. Combined with the enhanced credibility of macroeconomic policy, eliminating the
threat of a currency crisis should contribute to a substantial reduction in macroeconomic risk in
Poland. Macroeconomic stability will encourage capital inflows and a modernisation of the Polish
economy. At the same time, following the euro adoption, low domestic savings in Poland will no
longer be an obstacle to a sustainable acceleration in economic growth and the investment will
expand without risking a collapse of the domestic currency in the event of abrupt shifts in capital
flows.
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The simulations presented in the Report show that following the permanent reduction in the
cost of capital, expected once Poland has become a member of the common currency area, the
country’s long-term economic growth rate will increase by approximately 0.2 percentage points per
annum. Cumulated over the period to 2030, this would represent an increase of 6% in the level of
GDP. Once the additional growth effects driven by the inflow of foreign direct investment have been
factored in, economic growth is expected to climb by approximately 0.4 percentage point per
annum; cumulated over the period to 2030, this would correspond to an additional increase in GDP
of approximately 11%. These estimates relate to the scenario, in which Poland joins the euro zone
in 2007. Simulations also show that the benefits to economic growth stemming from the euro will
be the higher, the earlier Poland joins the monetary union. Faster economic growth will be
accompanied by a significant increase in household incomes, enabling eventually a permanent rise
in consumption.
When estimating the euro impact on GDP growth, a conservative approach was adopted. It
did not take account of potential growth effects arising from foreign trade expansion, greater
competition and integration of financial markets. Although these effects cannot be accurately
assessed, they will certainly strengthen the economic growth spurred by falling interest rates and
inflows of foreign direct investment. All in all, it may be said that the estimated impact of monetary
integration presented here should be treated as a lower bound on the potential increase in GDP
arising from the euro adoption.
The Report also discusses various options for macroeconomic policy to be adopted in the
period preceding accession to the euro area. The aim of this policy will be to fulfil all nominal
convergence criteria, within a limited autonomy of exchange rate policy arising from participation
in the ERM II. In particular, it will be necessary to tighten macroeconomic policy in order to achieve
a lower inflation rate, with concurrent maintenance of exchange rate stability and compliance with
the fiscal convergence criterion. Keeping a stable exchange rate may be rendered additionally
difficult by the likely necessity to minimise zloty negative deviations (depreciation) from the central
parity during participation in ERM II. The analysis presented in the Report shows that the optimum
macroeconomic policy mix, that makes the simultaneous achievement of the above objectives
possible, is a combination of a tight fiscal policy and a moderately restrictive monetary policy.
Moreover, this policy mix is more beneficial to long-run economic growth than the reverse
combination.
The analysis presented in the Report leads to the following conclusions:
• The balance of potential costs and benefits associated with the launch of the common
European currency in Poland is positive. The degree of economic integration between
Poland and the euro area is high and the effectiveness of the exchange rate adjustment
mechanism is limited. Moreover, it is likely that after Poland’s accession to the EU and euro
area the effectiveness of the alternative adjustment mechanisms of the labour market and
the fiscal policy will increase. Therefore the cost arising from the potential increase in
economic fluctuations following the introduction of the euro should be relatively low and
it is unlikely that the ECB’s policy will prove inadequate for the Polish economy. On the
other hand, the potential cost related to the temporary slowdown in economic growth as
a result of meeting the inflation criterion is more than compensated by long-term growth
effects expected after adopting the euro in Poland. Thus, the adoption of the euro will
enable Poland to enjoy sustainable and significantly higher GDP and consumption, most
likely with only a slight increase in fluctuations in both categories. As a consequence,
Poland’s membership in the monetary union will translate into an increased welfare, which
constitutes the major argument for establishing a common currency area.
• The positive balance of launching the euro in Poland suggests that delaying the decision of
euro adoption would be tantamount to giving up the growth opportunity stemming from
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Summary and conclusions

participation in the common currency area. Targeting an early euro adoption and
thus an early fulfilment of the convergence criteria would also require the conduct
of macroeconomic policy that is conducive to long-term economic growth. Further,
delaying accession is not simply a matter of postponing the time at which the
growth opportunities become available, for there is a real risk that delay will damage
Poland’s competitiveness in attracting long-term foreign capital. Hence, the fastest
possible participation in the euro-area is in Poland’s interest. Macroeconomic policy
should be oriented at creating conditions for achieving this goal.
• In the period of participation in the ERM II system a substantial tightening of fiscal
policy is necessary, combined with the pursuit of a moderately tight monetary policy.
Only such a balance of macroeconomic policy will make it possible to meet all the
convergence criteria, with a simultaneous mitigation of the risk of severe tensions in
the foreign exchange market. In order to enhance the credibility of macroeconomic
policy and thus to ensure the sustainable compliance with the convergence criteria,
it is desirable to tighten fiscal policy in advance, prior to joining ERM II. This approach
will require a comprehensive reform of public finances.
• The period of ERM II participation should be as short as possible and not exceed the
two years required in the Treaty. The pursuit of exchange rate policy in line with the
interpretation of the exchange rate criterion so far applied may trigger serious
tensions in the foreign exchange market, which could significantly delay the process
of nominal convergence and, thus, accession of Poland to the euro area. This risk can
be mitigated by retaining the floating exchange rate regime until ERM II membership
and participating in the system for as short a time as possible, while simultaneously
pursuing the above outlined macroeconomic policy conducive to the exchange rate
stability.
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In order to examine a country’s preparedness for accession to the euro area, the European
Commission and the European Central Bank assess whether the nominal convergence criteria
established in Article 121 of the Treaty and in the Protocol to that Treaty (see Box 11) have been
met. Based on the principle of equal treatment of all EU Member States, one should expect that
the rules and criteria for assessment of the ability to participate in a monetary union hitherto
applied will also be applied to new Member States.
According to Article 121 of the Treaty, the achievement of a high degree of sustainable
convergence, means a high degree of price stability, respecting the normal fluctuation margins
provided for by the ERM II without severe tensions for at least two years before the examination,
low long-term interest rate and the sustainability of the government’s financial position.
Compliance with nominal convergence criteria is a condition for accession to the euro area.

Box 11. Maastricht Convergence Criteria

• An EU Member State applying for the adoption of the single currency must achieve a
high degree of price stability. Moreover, this stability must be achieved in a sustainable
manner. The inflation criterion is fulfilled if country’s inflation rate does not exceed by
more than 1.5 percentage points the average of such rates of the three best performing
EU Member States in terms of price stability.
• The criteria on the sustainability of the government financial position are fulfilled if at the
time of the examination the EU Member State is not subject of the EU Council decision
under Article 104 of the Treaty that an excessive deficit exists. The decision is taken on the
basis of a recommendation from the Commission. An excessive deficit exists where the
ratio of the planned or actual general government deficit to GDP exceeds 3%, or the ratio
of general government debt to GDP exceeds 60%. In times of exceptionally unfavourable
economic conditions, the ratio of the general government deficit to GDP may be slightly
higher than the reference value. Also “a satisfactory pace” of lowering the ratio of general
government debt to GDP may allow the excessive deficit procedure not to be initiated,
even though this ratio exceeds the reference value. The excessive deficit procedure has
been detailed in the Stability and Growth Pact, which must be respected (although to a
different extent) by all EU Member States (see Box 12).
• A Member State must respect the normal fluctuation band provided for by ERM II, without
severe tensions for at least two years prior to the assessment. In particular, the Member State
must not unilaterally devalue the exchange rate of its currency against the euro.
• The nominal long-term interest rate must not exceed the average long-term interest
rate of the three best performing EU Member States in terms of price stability by more
than 2 percentage points.
The fulfilment of the convergence criteria by Poland is discussed in Appendix 2.
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Moreover, the criteria must be fulfilled in a sustainable manner in order to ensure the economic
cohesion of the single currency area.

A1.1.

Convergence Criteria – Remarks on Methodology

A1.1.1.

Inflation Criterion

In order to assess the progress of convergence in terms of price stability, the European
Commission applies the Harmonised Index of Consumer Prices that allows for comparing the changes
in prices in EU Member States and candidate countries. Moreover, the Harmonised Indices of
Consumer Prices of Member States are also used to calculate a weighted average price index for the
euro area (the Monetary Union Index of Consumer Prices) and the European Union (the European
Index of Consumer Prices) (European Commission 1998). The key difference between the Harmonised
Index of Consumer Prices and the Consumer Price Index is that the harmonised index includes
expenses incurred by foreigners buying goods and services in Poland, estimated expenses incurred by
individuals staying at the so-called institutional households (for instance, hospitals, prisons, rest
homes) as well as expenditure on lotteries. As a result, the structure of weights in the HICP and CPI
baskets are different, although the differences between these two indices are in practice insignificant.
In order to examine the fulfilment of the Maastricht inflation criterion, an annual average
inflation rate is used. It is calculated according to the following formula:

Π t HICP

1 t
∑ HICPi
12 i = t −11
=
1 t −12
∑ HICPi
12 i = t − 23

-1

where PtHICP is the average annual inflation rate in month t and HICPi is the monthly price
index in month i. Due to the method of calculation the inflation rate measured in this way is
characterised by lower volatility than the inflation rate measured on a year-on-year basis and also
by a significant degree of inertia, e.g. where the year-on-year inflation can start to increase, the
average annual inflation may still decrease for a few months and start rising thereafter.
A country fulfils the inflation criterion when its HICP average annual inflation rate does not
exceed the reference value. The reference value is obtained by
– the selection of three EU Member States with the lowest HICP average annual inflation
rates,
– the calculation of the arithmetic average of the HICP average annual inflation rates of these
three countries,
– the addition of 1.5 percentage points to this arithmetic average.
A1.1.2.

Fiscal Criteria

The general government deficit and debt are calculated according to the methodology of the
European System of Accounts (ESA95). According to that methodology, the general government
sector covers state and local governments providing non-market goods and services to the society,
other non-profit institutions financed mostly by state and local government units, and autonomous
pension funds, provided that certain groups of the population are obliged to participate in them
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Box 12. Stability and Growth Pact

The excessive deficit procedure set forth in the Treaty, is one of the foundations of the
Stability and Growth Pact. The pact imposes an obligation on EU member states to
maintain a balanced budget in the medium term. The Pact was founded on the
experience of the ’70s and ’80s when the European countries pursued procyclical fiscal
policies, accompanied by an increase in public debt. According to the principles of the
Pact, fiscal policy should stabilise the economy only by means of the automatic
stabilisers, operating when tax revenues decrease or more unemployment benefits are
being paid out. Except for extraordinary situations, Member States should not attempt
to influence the economy by means of discretionary fiscal policy. The rules of the Stability
and Growth Pact are primarily intended to prevent loose fiscal policies in favourable
economic conditions, i.e. when the temptation to finance increased expenditure by
growing tax revenues is particularly strong. The consolidation of general government
finances enables member states to counteract cyclical downturns, while maintaining the
general government deficit to GDP ratio below the reference value, and thus, to avoid
the initiation of the excessive deficit procedure against them.
The Pact imposes an obligation on each EU member state to report on a regular basis and
to update macroeconomic programmes, then used by the European Commission to
assess the economic situation of the Member State in general, and the government fiscal
position in particular. The Pact provides for penalties in the case of failures to maintain
fiscal discipline - interest-free deposits and fines to be paid by euro-zone countries
breaching the fiscal discipline rules. Following EU accession, Poland will be bound by the
Stability and Growth Pact, although it will not be subject to the financial sanctions
envisaged for euro-area countries breaching the Pact’s rules. Nonetheless, should the
budget deficit persist at a level exceeding 3% of GDP, Poland could lose a part of the
financial support assigned by the Community within the framework of the Cohesion Fund
(established by EU Council Regulation No. 1164/94) for such projects as the development
of a transportation infrastructure and environmental protection.

by law or by regulation and that general government is responsible for approval of the
contributions and benefits. According to the ESA95 methodology, data are presented on an accrual
accounting basis, i.e. each financial and non-financial transaction is accounted at the moment
when it becomes due or payable (e.g. tax obligation), rather than when such transaction is actually
settled. That is why delayed payments from budgetary units are accounted as expenditure in the
period in which they should be made; however, they do not increase general government debt
although they constitute a liability of budgetary units.
The definition of the general government sector in Poland as defined in the Law on Public
Finance of November 26, 1998, does not fully comply with the definition of state and local
government sector adopted in ESA95 (the Polish definition covers the Agricultural Market Agency
and R&D institutes, whereas that of ESA95 does not).
Another important issue widely discussed is whether or not open pension funds (2nd pillar)
should be included in the general government sector. The doubt originates from the fact, that the
ESA95 system does not provide for a social security system, which is at the same time (a) public
and obligatory for a large part of the population, and (b) funded rather than on a pay-as-you-go
basis. According to the interpretation of ESA95 rules, provided by the Polish Government, the
open pension funds satisfy the requirements of the ESA definition of social security funds classified
in the general government sector, because the participation in a 2nd pillar fund is common and
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mandatory, and the amount of contribution to the fund is determined by the state rather than by
members of the system. In addition, apart from performing supervisory duties over the open
pension funds, the state also guarantees payment of a pension in case a fund becomes insolvent
or when the sum of pensions from the 1st and 2nd pillars is lower than the minimal pension set
by law. The inclusion of open pension funds in the general government sector would also mean
that the temporary contribution gap79, which must be compensated by other revenues of the
general government sector or with debt issuance, does not increase the general government
deficit. Such an interpretation complies with a view commonly presented in the literature that
a compensation of the temporary contribution gap does not result in an increase of general
government debt, but rather in a transformation of implicit pension liabilities into explicit public
debt (Góra 2003; Holzmann 1998; Mackenzie at al. 2001). In view of the foregoing, such an
operation is neutral to the economy and does not constitute an expenditure of the general
government sector.
On the other hand, there are also arguments against inclusion of second pillar pension funds
in the general government sector. One of these arguments may indeed be the very reason for
introducing the 2nd pillar within the framework of the reform of the social security system in
Poland, namely the change in the economic nature of the contribution: what used to be a tax under
the old system, now constitutes private savings. The savings are invested and managed by private
pension funds, rather than by a state institution. As the contributions are private savings deposited
with open pension funds, they are not included in the definition of the general government sector
provided by the Law on Public Finance of November 26, 1998, which is another argument in
support of exclusion of the open pension funds from the general government sector under ESA95.
Moreover, implicit pension liabilities are usually considered less binding upon the government than
public debt, although defaulting on these liabilities might also be extremely difficult. Therefore, the
increase of the official public debt due to financing of the temporary contribution gap (resulting
from low privatisation revenues) is an argument for treating this expenditure as increasing the
general government deficit.
The European Commission and Eurostat have not yet issued their final opinion on the
classification of compulsory funded pension systems. A decision about the inclusion or not, of open
pension funds in the general government sector, will have important implications for the size of the
general government deficit and public debt. Inclusion of open pension funds in the general government
sector reduces the general government deficit by 1.5% of GDP, i.e. by the size of the temporary gap in
the social security system. Such a decision would also mean that treasury securities held by open
pension funds would not be a part of the consolidated general government debt.
A1.1.3.

Exchange Rate Criterion

The fulfilment of the exchange rate stability criterion requires the introduction of the zloty
into the Exchange Rate Mechanism II, in which the PLN/EUR market exchange rate can fluctuate
against the central parity within the band of +/- 15%. This criterion is fulfilled when the market
exchange rate has remained within “the normal fluctuation margins” without severe tensions in
the foreign exchange market for at least two years80. As these rules are of a general nature, there
are ambiguities in their interpretation. The European Commission applies an asymmetric approach
79 The gap occurs in the case of a transition from a pay-as-you-go social security system to a funded system (or a mixed
system). Where a portion of (or all) contributions are invested to finance future pension payments, rather than used to
finance current pension payments, a temporary gap in the system occurs and continues to exist as long as pensions are
being paid out of the “old system”, i.e. for a period of several decades from the introduction of the reform.
80 The Treaty does not explicitly define the term of “severe tensions”, which gives rise to uncertainty as to the assessment
of the fulfilment of the exchange rate criterion. However, the convergence reports of the European Central Bank and
the European Commission and the ECB Governing Council position on exchange rate issues (ECB 2003b) suggest that
“severe tensions” are generally examined on the basis of the duration and degree of deviation of exchange rates from
the ERM II central rates, and the policy response with particular reference to the short-term interest rate changes, and
the scale of foreign exchange interventions.
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and shows greater tolerance for an appreciation of the domestic currency against the central
parity (European Commission 1998, European Commission 2000, European Commission 2002a).
The European Commission emphasises that although making use of the wide fluctuation band on
the strong side of the parity is permissible (appreciation by 15%), the weakening of the currency
below 2.25% against the central parity may imply a negative assessment of the exchange rate
stability. The ECB’s assessment of exchange rate stability, in turn, focuses on the exchange rate
being close to the parity. At the same time, although not so explicitly as the European
Commission, the ECB also draws a distinction between exchange rate appreciation and
depreciation (ECB 2003b).
A1.1.4.

Interest Rate Criterion

The interest rate criterion is based on the yield on long-term government bonds (mostly with
10-year maturity) or comparable securities. A benchmark bond that should be used to assess the
fulfilment of the interest rate criterion by Poland has not been chosen yet. According to the ECB
recommendations, the benchmark instrument must fulfil the following conditions:
• the bond should be issued by the State Treasury,
• the maturity of the bond should be as close to 10 years as possible,
• the bond should be sufficiently liquid; this requirement should determine the choice
between a single benchmark bond or a basket of bonds.
It should be noted that liquidity is the key condition for selection of a benchmark bond81.
In order to avoid an excessive volatility of the reference value, the annual average yield on
government bonds (12-month moving average) is used to determine the interest rate criterion.
The reference value is obtained by
• the selection of three EU Member States with the lowest HICP average annual inflation rate,
• the calculation of the arithmetic average of the annual average of long-term nominal
interest rates recorded in these three EU Member States,
• the addition of 2 percentage points to this arithmetic average.

A1.2.

Economic Interpretation of the Maastricht Criteria

The establishing of a monetary union and its further smooth functioning are conditional
upon considerable convergence of the economies adopting the single currency. This condition
applies to nominal variables, such as the inflation rate, as well as to real variables, such as the
synchronisation of business cycles. Before the monetary union was formed it was therefore
necessary to develop criteria helping to assess whether, or not, the economy of a given country was
ready for a smooth entry to the common currency area.

81

The problem can be illustrated by the case of Greece where from September 1992 up to July 1997 the yield on 5-year
and 7-year government bonds provided a basis for the assessment of convergence in respect of this criterion (European
Commission 2000).
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One of the features of a monetary union is that when the single currency is being adopted,
there is a threat that a country joining the union might wish to improve its competitiveness or to
increase its consumption level at the cost of the other members, for instance, by devaluing its
currency just before the single currency is introduced.
The convergence criteria provided for in the Treaty address such risks. The provisions of the
Treaty cannot cover all possible criteria necessary to eliminate potential economic disturbances
within a monetary union. Nor can they completely prevent the “free riding” behaviour.
Nevertheless, the convergence criteria reflect a healthy economy and minimise the aforementioned
risks of forming a monetary union. It should however be remembered that fulfilling the
convergence criteria (the exchange rate criterion, in particular) may also imply certain risks, which
will be discussed further in this section.
A1.2.1.

Inflation Criterion

The purpose of the inflation convergence criterion is to secure the convergence of inflation
rates prevailing in the single currency zone and the accession country. The economic reason for the
adoption of the criterion is inflation inertia and the associated real costs of the convergence of
inflation levels within a monetary union. In theory, a monetary union may be established by
countries with considerably different inflation rates, and after the single currency is adopted,
inflation rates in the single currency area should converge82. In reality, this process does not occur
immediately. After the monetary union is established, prices and wages in a country in which the
inflation rate was higher, will for a certain period of time continue to rise faster than in the other
countries of the union. This means that the accession country in which the inflation rate was high
will be losing its competitiveness and this unfavourable process will continue until inflation rates
become even. In practice, this may last for several years (Gros, Thygesen 1998). Production in the
country in which the inflation rate was high, will drop in that period below potential, and
unemployment will exceed its natural level.
The establishment of a monetary union between countries in which inflation rates are
different, could also have negative implications for the whole single currency zone since, in the
initial period, conducting common monetary policy would be difficult. Of course, the problem
is less severe if the euro zone is joined by just one or a few countries whose economies are small
in relation to the economy of the union, which is the case of the recent accession countries,
including Poland.
A1.2.2.

Interest Rate Criterion

The interest rate criterion may be considered as an extension of the inflation rate criterion
(Arya 2002). The criterion is to examine whether, or not, the nominal convergence of economies,
particularly the decline of long-term inflation expectations, may be deemed sustainable. For the
purpose of this examination, an independent arbiter, the financial market, is employed.
It is noteworthy that in an open economy the interest rate differentials between countries
with a free flow of capital, result from the countries’ risk premium (for instance, the default risk and
exchange rate risk) and the expectations as to exchange rate changes (Hawkesby et al. 2000). In
the latter case, if the probability of exchange rate depreciation increases, foreign investors will
expect lower revenues from their investments in domestic securities. Therefore, a high interest rate
disparity may mean that investors anticipate depreciation in the future, which may indicate that an
increase of the domestic inflation rate is expected, the credibility of domestic economic policy is low
and that quick accession to the euro zone is unlikely.

82

Up to the component resulting from productivity growth rate differentials (Balassa-Samuelson effect).
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The signal given by high long-term interest rates may also be explained by the expectations theory
of the yield curve. High long-term interest rates may indicate that higher short-term interest rates are
expected in the future. This, in turn may reflect the belief on the part of the financial markets that future
inflation will be higher and the central bank will be forced to raise interest rates.
Summing up, a high level of long-term interest rates may indicate that the degree of
convergence, in terms of inflation, is not perceived as sustainable and that financial markets expect
that inflation will rise in the future.
A1.2.3.

Exchange Rate Criterion

The exchange rate criterion is to assess whether, or not, a country is able to stabilise the
nominal exchange rate against the euro (Bonello 2002) and to prevent devaluation shortly before
accession to the euro area (Kenen 1995).
The ability to stabilise the exchange rate vis ∫ vis the euro may be an indicator of whether the
country is ready to adopt the single currency without causing considerable tensions in the real economy
(ECB 2003b). In a system of fixed exchange rates (for instance, ERM II with narrow fluctuation bands)
and in the monetary union, demand and supply shocks cannot be accommodated by exchange rate
adjustments; they may be accommodated mainly by changes in prices and wages or the free movement
of labour. Hence, where the labour market is not flexible, the occurrence of shocks may result in
a negative response of the real economy. When these adjustment mechanisms are not well developed,
it is the floating exchange rate that may accommodate the shocks affecting the economy.
Consequently, the ability to keep the exchange rate at a stable level indicates that economic shocks are
not frequent or that adjustment mechanisms alternative to the exchange rate are effective.
Various tensions in the foreign exchange market may also stem from a lack of confidence in
macroeconomic policies. In that respect, the exchange rate criterion is similar to the interest rate
criterion, because both indicate the level of financial market confidence in the strategy of euro
adoption.
Another reason for which exchange rate stability was chosen as a convergence criterion is the
risk that devaluation could occur before the adoption of the single currency. It might be expected that
such action could enjoy support in view of the possible benefits it might produce, i.e. faster growth
rate and lower unemployment. It should be noted, however, that the benefits from devaluation are
short-term in nature and that devaluation ultimately results in a higher inflation rate – with
subsequent disinflation being costly. Another reason for which the devaluation option has been
excluded is that the short-term benefits may be obtained only at the cost of the countries against
which devaluation has been carried out, in this case, primarily the countries of the euro zone.
A1.2.4.

Fiscal Criteria

The fiscal criteria were established for two reasons. The first was to enforce fiscal discipline
in terms of general government debt and general government deficit, in order to underpin the
stability of economies constituting the monetary union, and hence, the credibility of the euro.
Traditionally, the currencies of countries with permanently high deficits have been weak. The criteria
were established so that the low reputation of member states characterised by a lack of fiscal
discipline would not affect the single European currency.
There is also another and equally important reason for the establishment of fiscal
convergence criteria. If the government of a country, that has its own currency, increases its debt,
an erosion of domestic savings and an increase in the risk premium lead to higher domestic interest
rates (Klein 1993). Subsequently, the country incurs the costs of weak fiscal discipline: the level of
investment drops, and the long-term growth slows down. The situation is different if the country
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is a member of the monetary union. In this case, the costs of a high government debt in one
country are distributed amongst all the members of the union83. Countries whose fiscal policy is
reliable will be hurt in such a situation.
A1.2.5. Appropriateness of the Convergence Criteria for the Accession Countries
The enlargement of the European Union scheduled for 2004 gave rise to debate over the
appropriateness of the convergence criteria for the accession countries. The fiscal criteria should
obviously be welcome. A stable general government financial position, low debt and deficit, are
conditions for sustainable and high economic growth. Sound fiscal policy increases investors’
confidence in the country and does not result in crowding out of private investment by the general
government sector. The criteria for the stability of prices and the exchange rate, as such, may also
be viewed favourably as well. However, in the case of the accession countries the consistency of
these two criteria may be questioned. The level of economic development in the accession countries
that are now joining the European Union, and will join the euro area in few years, is considerably
lower than the average level in the EU Member States. GDP and productivity in these countries
grow faster than in the EU due to the real convergence process, thus creating pressure for real
exchange rate appreciation arising from the Balassa-Samuelson effect. Consequently it becomes
impossible to maintain the inflation rate at a level close to the average inflation rate in the euro
zone (which corresponds roughly to the fulfilment of the inflation criterion) and – at the same time
– to keep a stable nominal exchange rate. If fiscal policy is not tightened, appreciation of the
nominal exchange rate is required in order to reduce inflation. In this situation, the only solution to
fulfil both criteria is to allow the nominal exchange rate of the zloty to appreciate gradually and to
possibly revalue the ERM II central parity. This problem is discussed in detail in Chapter 4.1
It should also be remembered that under high capital mobility, a fixed exchange rate regime
may increase the risk of a currency crisis. The threat of such crisis is all the greater because the
financial markets in the accession countries are shallow. The experiences of the South East Asian
economies in 1997, and those of the Czech Republic in 1997 and Russia in 1998 show that in the
case of a rapid short-term capital outflow, the ability of the central bank to maintain a stable
exchange rate is limited. In most cases, the domestic currency has to be eventually devalued which
entails a number of adverse effects: the solvency of companies indebted abroad becomes
problematic, a wave of bankruptcies occurs, and the country falls into severe recession.

83 Of course, the scale of the process will depend on the size of the economy of the country concerned. The increase
in interest rates in the whole euro zone will be more significant in case of a fiscal deficit in Germany, than, for instance,
in Luxembourg.
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Appendix 2
Assessment of Poland’s Progress Towards Fulfilment
of the Nominal Convergence Criteria

A2.1.

Inflation Criterion

The long process of disinflation in Poland has resulted in reducing inflation to the level
observed in developed countries in recent years. The HICP annual average inflation rate in Poland
dropped from 10.2% in October 2000 to the lowest ever level of 0.6% in November 2003 (see
Graph 29). For comparison, in November 2003 the annual average HICP inflation rate was 2.0% in
the EU and 2.1% in the euro area. Since August 2002 Poland has been fulfilling the inflation
criterion.
Apart from a consistent monetary policy commited to a medium-term target, the low
inflation was strongly influenced by unexpected and temporary supply shocks (mostly changes of
food and regulated prices) that have occurred in recent years, as well as the lower than expected
dynamics of external demand (economic slowdown in the euro area). Although the low inflation
was partly a result of external factors independent of monetary policy, it may be concluded that the
process of disinflation in Poland has been completed. In the medium run, one may expect that
inflation will return to the level consistent with the MPC permanent inflation target (2.5% +/-1
percentage point). In line with considerations presented in section 2.2 it may be expected that the
inflation reference value will not significantly diverge from the permanent inflation target adopted
by Poland.

Graph 29.
Inflation in Poland and the Maastricht reference value
%
12

9

6
3

0

I

III

V

VII
2000

IX

XI

I

III

V

VII
2001

IX

XI

I

III

V

VII
2002

IX

XI

I

III

V VII
2003

IX

XI

months
Average of three best EU performers
Maastricht reference value
Poland (HICP)
Source: NBP estimates based on the Central Statistical Office and Eurostat data.

108

N a t i o n a l

B a n k

o f

P o l a n d

Appendix 2. Assessment of Poland’s Progress Towards Fulfilment of the Nominal Convergence Criteria

A2.2.

Fiscal Criteria

Due to unstable public finances and the persistently high structural deficit Poland exceeds
the reference value for the deficit to GDP ratio (according to preliminary data, the deficit,
calculated according to ESA95 methodology, reached 3.8% of GDP in 2002 and will grow further
in the coming years (see Table 12)). In order to meet this criterion in a sustainable manner,
profound reforms to reduce the share of mandatory expenditure in the state budget and
improvement in the management of public expenditure are required (see Box 10). Public
expenditure must be reduced in the coming years also due to the fact that Poland, after
accession, will be obliged to pay annual membership contributions to the EU budget (an average
of PLN 12 billion in 2005 – 2006) and to earmark domestic public funds to co-finance investment
projects implemented in Poland within the framework of the EU structural funds.
Table 12. Forecast deficit and debt in Poland versus the Maastricht fiscal criteria (according
to ESA95 methodology as % of GDP).
Item
General government deficit
General government debt

2003
4.2
44.8

2004
5.7
47.6

2005
3.9
51.4

2006
2.8
51.3

Source: The Supplementary Document of The Budget Law for 2004

The Public Expenditure Consolidation Programme presented by the government (Rada Ministrów
2003) comprises numerous measures for reducing the expenditures. However, the reduction of the
general government deficit is to start only in 2005. Further, the strategy for the reduction of the deficit
depends on a high pace of economic growth. According to the Programme, growth in 2004 – 2007 is
expected to be 5.0% per year. At the same time, in spite of optimistic macroeconomic assumptions, the
level of public debt is only to stabilise in relation to GDP, with no significant reduction expected.
The strategy proposed aims at the fulfilment of the fiscal convergence criteria. However, it
rests on the assumption of a high rate of economic growth and postpones the necessary reductions
in public expenditure, thereby incurring considerable risk of failure. Such a failure would contribute
to further growth of the public debt. Further, even in the period of fast economic growth the
persistence of a high budget deficit would also be disadvantageous in terms of macroeconomic
stability. In order to make the already recorded recovery sustainable, it would be better to bring
forward the reduction in public expenditure as early as in 2004.

A2.3.

Interest Rate Criterion

Although the benchmark bond for the assessment of the compliance with the interest rate
criterion has not been chosen yet, NBP unofficially compares the annual average (12-month moving
average) yield on 10- and 5-year (considered the most liquid bonds in Poland) treasury bonds84
with the reference value. The yield on 10-year bonds so defined continuously decreased from
11.8% in December 2000 to 5.6% in November 2003, which was 0.5 percentage points below the
reference value. In November 2003, the yield rate of 5-year bonds was 5.5% (see Graph 30). Over

84

The annual average yield on 10-year bonds was based on the yield on the DS 0509 10-year treasury bond issued
on May 7, 1999, replaced by the DS 1109 treasury bond issued on October 27, 1999, replaced by the DS 1110 bond
issued on October 18, 2000, replaced by the DS 1013 bond issued on October 9, 2002. The replacement of the
underlying instrument by a new one was carried out after the second tender of the new treasury bonds, beginning as
of the month following the month of the tender. In future, the time series that will be the basis for the assessment of
the interest rate criterion may differ slightly from the series used in this Report. This is due to the requirement of
including in the analysis the yields settled in the fixing session in the secondary market (CeTO) and not those collected
and verified by the NBP.
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Graph 30.
The long-term interest rates in Poland and the Maastricht reference value
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the last two years nominal long-term interest rates have come considerably closer to the average
level recorded in the EU and in the euro area (4.2% in November 2003). As a consequence, Poland
has been meeting the interest rate convergence criterion since April 2003.
Low long-term interest rates are not only a result of successful policy of stabilizing inflation
at a low level, but also reflect the expectations of financial markets that Poland will access the euro
area in a relatively short period of time. It should be emphasised that if the decision on accession
to the euro area were delayed or the government failed to undertake actions necessary for the
single currency area membership, or an irresponsible macroeconomic policy were implemented,
this favourable trend would be reversed.

A2.4.

Exchange Rate Criterion

Since April 12, 2000 a floating exchange rate regime has been in place in Poland. Hence, the
exchange rate of the zloty against the euro is determined exclusively by the demand and supply of
currencies in the foreign exchange market. Regardless of the exchange rate stability achieved within
the current system, as long as Poland does not participate in the ERM II, fulfilment of the exchange
rate criterion is not possible. Bearing that constraint in mind, an attempt has been made to assess
zloty exchange rate developments over the last few years.
Graph 31 presents the fluctuation of the PLN/EUR exchange rate since the zloty was floated
until the end of November 2003. During that time at least four periods of increased exchange rate
volatility can be distinguished. These were accompanied by marked exchange rate depreciations.
The first strong fall in the value of the Polish currency occurred in July 2001. It was a result
of the publication by the Ministry of Finance of the data on the actual and forecast size of the fiscal
deficit. It was accompanied by deteriorating sentiment in the financial markets due to the outbreak
of the Argentinian crisis.
The second significant depreciation, in the summer of 2002, was associated with the change
of the USD/EUR exchange rate, uncertainty as to the budget in 2003, further aggravated by the
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Graph 31.
PLN/EUR exchange rate levels from April 12, 2000 till November 28, 2003.
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changing of the Minister of Finance, and by the possibility of changing the exchange rate regime
discussed by politicians.
The third case when the zloty became weaker in relation to the euro occurred in the
beginning of 2003. This was also related to change in the USD/EUR exchange rate due to an
unstable geopolitical situation (the expected outbreak of war in Iraq). In addition, the reduction in
interest rates by the Bank of Hungary and turbulence in the Hungarian foreign exchange market
contributed to profit-taking by foreign portfolio investors in Central European countries.
Consequently, an additional outflow of capital exacerbated depreciation of the Polish currency.
Finally, the fourth depreciation, in September 2003, was triggered by the financial markets’
uncertainty about the future stance of fiscal policy and announced increase in the country’s
borrowing needs in 2004. It meant delaying the necessary fiscal adjustment, despite the fact that
the public debt to GDP ratio was quickly approaching the constitutional threshold. Moreover, the
increase in uncertainty on international financial markets and, related to this, the change in the
USD/EUR exchange rate also influenced the significant depreciation of the zloty.
In none of the aforementioned cases of zloty depreciation did the NBP attempt to
influence the exchange rate via interest rate policy, nor did it intervene in the foreign exchange
market to defend the Polish currency. However, the scale and duration of the depreciations in
the periods discussed might be interpreted as “severe tensions” in the foreign exchange market,
which would in turn imply imply a negative assessment of Poland’s compliance with the
exchange rate stability criterion. However, the third and – to a smaller extent – first and second
depreciation of the Polish currency were caused by external developments which could be
regarded as a less relevant factor for the assessment of exchange rate stability made by the ECB
and the European Commission. Most likely “severe tensions” would correspond to a situation
where zloty weakening results from internal factors, as happened in the fourth and – to
a smaller extent – first and second of the cases of zloty depreciation discussed above. These
illustrate how strongly the situation of the public finances influences the evaluation of the risk
premium and, consequently, exchange rate developments. Disciplined fiscal policy is thus not
only a crucial factor for the fulfilment of the Maastricht fiscal requirements, but also for the
fulfilment of the exchange rate stability criterion.
The stability of an exchange rate may also be assessed using the methodology applied so far
by the European Monetary Institute (EMI) and the European Central Bank in their Convergence
Reports (EMI 1998, ECB 2000). This is based on a quantitative measure defined for the purpose of
assessing the exchange rate stability, i.e. the Exchange Rate Volatility (ERV) indicator. In order to
compute the ERV daily data on the nominal exchange rate are used. ERV is defined as the standard
deviation of the “ex-ante” annual rate of change of the exchange rate, i.e. a measure of future
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change based on current exchange rate developments and an assumption that the exchange rate
will evolve similarly over the next twelve months85. The exact formulae applied are described below.
Let Xt denote the nominal exchange rate on day t. Then Yt = ln (Xt) – ln (Xt-1) is a daily rate
of change of the exchange rate. To compute the ex-ante annual rate of change of the exchange
rate in period t an assumption is made that the number of working days in a year is 256 and that
daily rates of change over all these days starting from t are independent and identically distributed:
Yt ~ iid, t = 1,…, 256.
The ex-ante rate of change, Rt, may then be computed as:

Then ERVt is given as:

Given the independence of the daily rates of change one obtains:

where S is the standard deviation. S (Yt) is estimated on the basis of the daily rates of change
of exchange rate over the 20 days preceding day t:

S(Yt ) = STDEV (Yt-19 ÷ Yt)
The ECB in its convergence reports presented ERV with a quarterly frequency. The value for a given
quarter was computed as an arithmetic average of the ERV values at the last day of each month within
the quarter. Therefore only three ERV values were taken into account. Furthermore, as the standard
deviation was calculated using a 20-day lagged window, none of the exchange rate fluctuations occurring
over the first days of a calendar month were reflected in the quarterly ERV. So if the exchange rate
happened to be subject to considerable variations over these days but afterwards returned to a stable level
that could possibly differ substantially from that of the previous month, the ERV would not indicate
anything that might suggest the occurrence of severe tensions in the foreign exchange market. This flaw
seems to be a deficiency in the methodology applied so far by the ECB and EMI to assess exchange rate
stability.
To compute the ERV for Poland data for the daily NBP fixing for the PLN/EUR exchange rate
over the period of the last eight quarters (December 2001 – November 2003) were used. This is
consistent with the fact that in the assessment of exchange rate stability a two-year reference
period is taken into account. The results of the computations are presented in Table 13. The ERV
for Greece, Austria, Ireland, Finland and Spain, published by the ECB in its Convergence Reports just
before the accession of these countries to the euro zone are presented in Tables 14 and 15.
Table 13. Exchange rate volatility for Poland, average of three months ending:

Poland

February
2002

May
2002

August
2002

11.4

8.3

12.4

November February
2002
2003
7.5

9.6

May
2003

August
2003

November
2003

10.5

7.6

8.2

Source: NBP calculations.

85

ERV is a historical annualized standard deviation computed on the assumption that the number of working days in
a year is 256.
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Table 14. Exchange rate volatility for Greece, average of three months ending:
June
1998
Greece

9.5

September December
1998
1998
5.8

4.5

March
1999

June
1999

3.1

3.1

September December
1999
1999
1.3

1.3

March
2000
1.1

Source: ECB Convergence Report, 2000.

Table 15. Exchange rate volatility for Finland, Spain, Ireland and Austria, average of three
months ending:

Finland
Spain
Ireland
Austria

May
1996
4.5
3.7
3.4
0.1

August
1996
4.0
2.9
4.8
0.1

November February
1996
1997
2.2
5.3
1.3
2.2
4.7
7.5
0.1
0.2

May
1997
4.4
1.6
8.2
0.1

August
1997
3.5
1.4
7.3
0.1

November February
1997
1998
2.3
1.1
0.8
0.5
6.8
6.1
0.1
0.1

Source: EMI Convergence Report, 1998.

The considerable exchange rate volatility of the zloty over recent years is not a surprise if one
takes into account that the analysis covers a period when the exchange rate was floating. As
a consequence, no systematic restrictions on fluctuations of the exchange rate were applied; nor
were foreign exchange interventions carried out. Moreover, the country experienced certain factors
destabilising the exchange rate, that are likely to diminish after entry into the ERM II86. Moreover,
it should be recalled that some exchange rate fluctuations driven by exogenous factors (e.g. due to
contagion effects), if short-lived, should not imply a negative assessment of exchange rate stability.
Combining the foregoing with the underlying causes of the depreciations since the zloty has
been floated, the conclusion might be drawn that it is domestic factors that will be critical to the
occurrence or absence of severe tensions in the foreign exchange market. In particular, the
combination of disciplined fiscal policy and moderately tight monetary policy will be required to
ensure zloty exchange rate stability within ERM II for at least two years.

86

For instance, it may be expected that the influence of the USD/EUR exchange rate shift on the PLN/EUR exchange
rate will diminish, as the zloty will no longer be perceived as a currency that is tied to the former currency basket.
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Appendix 3
Assessment of the Short-term Costs of the Fulfilment of the Inflation
Convergence Criterion

The cost of lowering inflation in the last year of participation in ERM II was estimated using
the Philips curve, which links the output gap to inflation. This linkage reflects the final stage of the
monetary transmission mechanism. The annual CPI inflation index was used as the measure of
inflation, since the inflation target adopted by the Monetary Policy Council is expressed in these
terms. As the annual inflation rate has revealed a downward trend over recent years, it is the inflation
gap defined as a deviation of the annual inflation rate from its Hodrick-Prescott trend that was used
as a variable explained by the model. For the period since June 2002, when the Monetary Policy
Council announced the end of the disinflation period and the transition to the stabilisation of
inflation, the inflation trend was assumed constant at a level of 2.5%. The inflation gap was denoted
as CPI_GAP. The Hodrick-Prescott filter was also used to obtain an estimate of the output gap,
according to the formula:
GDP_GAP = 100* (log (GDP) – log (GDP_HP))

(1)

Attempts to estimate the Phillips curve using other output gap proxies, derived from
structural models, were also made, but the statistical properties of the results were not satisfactory.
The estimations were conducted on a quarterly data series ranging from 1995 onwards.
Finally, the following model was obtained:
CPI_GAPt = 0.81*CPI_GAPt-1 + 0.46*GDP_GAPt-1 + 0.62*(GDP_GAPt – GDP_GAPt-1) + jt
(7.16)
(2.48)
(1.84)
(2)
R2 = 0.76
DW = 1.49
JB = 0.40
The t-statistics are in parentheses. Since the coefficient on output gap difference (0.62) is
barely significant, a sensitivity analysis of the simulation results to the changes of this coefficient
within a one standard deviation band around the estimate was carried out.
In a simulation performed in order to determine the range of the output gap changes
needed to obtain a –1 percentage point inflation gap and then to keep it for a period of one
year, a GDP_GAP path that fits the imposed CPI_GAP path was calculated. The following
CPI_GAP path was imposed: CPI_GAP is equal 0 all the time except for the two-year period. In
the first year of the two-year period CPI_GAP gradually decreases to –1, whereas in the second
year it is equal –1. The assumed CPI_GAP and the mean of the GDP_GAP fitted paths are
presented in Graph 32. The results of the simulation show that the maximum widening of the
output gap must occur a quarter before the beginning of the reference year; afterwards the
output gap will gradually close.
It can be expected that in order to lower inflation by 1 percentage point and then to keep it
at that level for one year, a decrease in GDP of about 0.56% will be required over two years as
compared to a scenario with a higher inflation rate. It is an average value obtained in a simulation.
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Graph 32.
The impact of the output gap on the inflation gap – simulation results
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Graph 33.
A histogram of the decrease in GDP as compared with a higher inflation scenario
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The standard deviation amounts to 0.2 percent, which indicates a considerable dispersion in the
results. Graph 33 shows the histogram of the decrease in GDP, necessary to fulfil the inflation
criterion. Changing the magnitude of the coefficient on the output gap difference in equation (2)
within a one standard deviation band does not generate results that are substantially different.
Substituting 0.3 and 0.9 for 0.62 leads to a fall in gross domestic product of about 0.62% and
0.51% respectively.
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Appendix 4
Description of the Model Used in the Simulation of Benefits from
Accession to the Euro Zone

A4.1.

Description of the Model

The model in its static version is characterised by the following properties:
• The rules of behaviour of households and enterprises comply with the rules of microeconomic rationality, i.e. maximising the utility function subject to the budget constraint
(households) and maximising profits subject to the technology constraint (enterprises). The
government and the aggregated external sector are modelled in a simplified way;
• The sources of supply of products are: (i) domestic production, driven in the model by
a neoclassical CES production function of labour and capital inputs, (ii) imports adjusting
to domestic consumer demand;
• Supply of labour and capital is exogenous, whilst demand for production factors results
from profit-maximising conditions;
• The economy is treated as an “almost small” open economy, i.e. domestic prices of imports
are set exogenously (in a foreign currency), whilst export prices are a downward-sloping
function of export volume;
• Domestic and imported goods are imperfect substitutes (Armington assumption) and their
shares in the consumer basket depend on their relative prices;
• Exports and goods sold in the domestic market are imperfect substitutes, and the supply
of exports is an increasing function of the ratio of prices obtained on foreign markets to
prices in the domestic market. The more price-competitive Polish goods are vis ∫ vis those
offered by foreign competitors, the greater is the demand for them.
• Consumer behaviour is modelled using a Cobb-Douglas utility function;
• The model assumes equilibrium in the product and factor markets;
• Prices in the model are relative prices, with the nominal exchange rate taken as numéraire.
The dynamic version of the model was obtained by modification of the labour and capital
equations. For the former, an exogenous trajectory of labour supply growth was assumed according
to current forecasts of the productive-age population. For the latter, a simplified equation of capital
accumulation was used:

where depr – fixed assets depreciation rate.
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The general equilibrium model used in this study represents only the real economy. Hence,
financial markets are not covered. Therefore, there is no variable representing an endogenous
interest rate understood as an equilibrium price in the market for financial assets. For the purpose
of the simulations described above, the impact of an exogenously set interest rate on the
investment demand of enterprises was modelled in a simplified manner according to the equation:

where:
Inv
Cap
Ri-1
P-t
d

–
–
–
–
–

investment volume
fixed capital
nominal interest rate lagged by 1 period
price level lagged by t periods,
elasticity of the capital replacement rate w. r. t. the real interest rate.

The equation above means that the capital replacement rate, measured by the ratio of
investment expenditure to the stock of fixed assets, is a decreasing function of the real interest rate
with the constant elasticity -d. This is a simplified representation of the postulate that the demand
for fixed capital is a decreasing function of the price of capital.
A standard general equilibrium model of the type applied in this study does not explain the
variability of total factor productivity. For the purpose of the simulations discussed, it was assumed
that investment not only changes the volume of fixed capital, but also increases the efficiency of
the production process. Consequently, it was assumed that the growth of the capital-output ratio
is related to the growth of the total factor productivity with constant elasticity w:

where:
TFPt

is total factor productivity in period t.

PKBt-1

is gross domestic product in period t-1.

The simplified way in which the model has been adjusted to provide a dynamic version entails
that it has no analytical steady state solution.

A4.2.

Equations used in the Model

I Price block
Export price equation (in domestic currency)

Import price equation (in domestic currency)
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Domestic absorption price equation

Production price equation

Production factor price equation

GDP deflator equation

PINDEX =

TOTVA
GDPR

Labour cost equation

II Production, production factors and foreign trade block
Production function

Labour demand equation

Labour supply equation

Fixed capital accumulation equation

Composite (Armington) goods equation

118

N a t i o n a l

B a n k

o f

P o l a n d

Appendix 4. Description of the Model Used in the Simulation of Benefits from Accession to the Euro Zone

Import demand equation

Production transformation equation

Export supply equation

Export demand equation

Total factor productivity growth equation

TFP = α tfp × ( KD1 / GDPR1)

ϕ

III Revenue block

HSAV = mpsh × (1 − ahtax ) × YH
FSAV = (1 − aftax ) × YF − tfirmh × PINDEX
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GSAV = YG − P × GCONS − tgovh × PINDEX − tgovr × ER − EXPSUB
TOTSAV = HSAV + FSAV + GSAV + ROWSAV × ER

IV Expenditure block

PQ × HCONS = YH × (1 − mpsh) × (1 − ahtax )
inv

IN/KD=ainv2{RI1/(PINDEX1/PINDEX2)}-s
ST=ast 2 XD

V Equilibrium block

Q = HCONS + GCONS + IN + ST

LD = E = LS 2 (1-UNR0)
PWE × E + trowh + ROWSAV = PWM × M + tgovr
TOTSAV = TOTINV

VI GDP block

TOTVA = PDF × X + PRODTAX + IMPTAX
GDPR = HCONS + GCONS + IN + ST + E − M × (1 − tmr )

A4.3.

Variables

I Price block
PD
P
PM
PWM
PE
PWE
PQ
PDF
ER
PINDEX
W
PL
RI
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–
–
–
–
–
–
–
–
–
–
–
–
–

prices of production sold in the domestic market
producers’ prices
domestic price of imports
world market price of imports
domestic price of exports
price of Polish exports in the world market
composite goods prices
production factor prices
exchange rate
GDP deflator
wage rate
labour cost
nominal interest rate
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II Production, production factors and foreign trade bloc
Q
X
XD
E
M
LD
KD
LS
TFP

–
–
–
–
–
–
–
–
–

real composite good
real production
real production sold in the domestic market
real exports
real imports
labour demand
real fixed capital demand
labour supply
total factor productivity

III Revenue block
YL
YK
YH
YF
YG
IMPTAX
PRODTAX
INCTAX
EXPSUB
HSAV
GSAV
FSAV
ROWSAV
TOTSAV

–
–
–
–
–
–
–
–
–
–
–
–
–
–

total labour cost (wages and labour-related remuneration)
gross capital income
gross household income
gross enterprise revenues
revenue of general government sector
revenue from import duties
revenue from taxes on production and products
PIT and CIT tax revenue
export subsidies
household savings
general government savings
enterprise savings
savings of the foreign sector
savings total

IV Expenditure block
HCONS
GCONS
IN
ST
TOTINV

–
–
–
–
–

real household consumption
real general government consumption
real investment demand
real inventories build-up
total nominal investment expenditure

V GDP block
TOTVA
GDPR

A4.4.

– total gross value added
– gross domestic product (volume)

Parameters

I Transfers
tgovh
tgrow
trowh
tfirmh

–
–
–
–

transfer:
transfer:
transfer:
transfers:

general government
general government
rest of the world
enterprises

households
foreign countries
households
households

II Coefficients and ratios
tm
te
tmr
aptax

–
–
–
–

import duty rate
export subsidies rate
real import duty rate
production and product tax rate
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awtax
ahtax
aftax
agk
agl
afk
ahk
ahl
mpsh
ast
ramor

–
–
–
–
–
–
–
–
–
–
–

tax rate on wages (social security contributions)
PIT rate
CIT rate
government’s share in gross capital income
government’s share in labour cost
firms’ share in gross capital income
households’ share in gross capital income
households’ share in labour cost
households’ marginal propensity to save
rate of change in stock of inventories to production
fixed assets depreciation rate

III Parameters of production, demand and supply functions
a0
al
sp

h
aa
d
sm
se
sinv
ainv
atfp
w

– constant in the export demand function
– labour share in the CES production function
– elasticity of substitution between labour and capital in the CES production
function
– price elasticity of demand in the export demand function
– constant in the Armington function
– share parameter in the Armington function
– parameter of the elasticity of substitution of domestic and imported goods in
the Armington function
– elasticity parameter in the production transformation equation
– elasticity parameter in the investment equation
– constant in the investment equation
– constant in the total factor productivity equation
– elasticity parameter in the total factor productivity equation

IV Other parameters and constants
rls
UNR0
PWEREF
LS1
KD1
IN1
PINDEX1
PINDEX2
GDPR1
RI1
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–
–
–
–
–
–
–
–
–
–

growth rate of labour supply
natural rate of unemployment
world export prices
labour supply lagged by one period
fixed capital demand lagged by one period
investment demand lagged by one period
GDP deflator lagged by one period
GDP deflator lagged by two periods
GDP (volume) lagged by one period
nominal interest rate lagged by one period
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Appendix 5
Description of the ECMOD Model

The ECMOD87 is a multi-equation macroeconometric model of the Polish economy. Two main
objectives guiding its development are: forecasting key macroeconomic variables and analysis of
reactions of the economy to changes in monetary and fiscal instruments and external shocks.
The ECMOD is a quarterly model encompassing all major economic relations. It is estimated
with the use of cointegration techniques, which allow long-term relations and short-run dynamics
to be distinguished and separately estimated. In view of the model size and the available time series
length, all equations are estimated as single error correction models (ECM). Combining the
estimated equations into a comprehensive framework of macrointeractions provides a basis for the
simulations of the reaction of the economy to changes in the instruments of macroeconomic policy
(e.g. interest rate changes, reductions in government expenditures) and to external shocks (e.g.
changes in oil prices). A shock to a variable of interest (e.g. one-percentage-point interest rate
change) influences all macro aggregates and enables analysis of its impact on chosen target
variables (e.g. inflation or GDP). A list of key ECMOD equations and a draft of its structure are
presented below (Figure 2).
Prices
Consumer Price Index (cpi)
cpi = f(imp_pr*, ulc, gap)
imp_pr* – PLN prices of imported goods,
ulc – unit labour cost =

wage bill
GDP

gap – output gap

Producer Price Index (ppi)
ppi = f(imp_pr*, ulc, gap)
imp_pr* – PLN prices of imported goods,
ulc – unit labour cost =

wage bill
GDP

gap – output gap

Gross Domestic Product deflator (pgdp)
pgdp = f(ppi, cpi)
ppi – PPI
cpi – CPI

87

The name ECMOD comes from the abbreviation for EConometric MODel. It also indicates that the model applies cointegration analysis and Error Correction Models.
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Export prices (exp_pr)
exp_pr = f(imp_pr*, ulc)
imp_pr* – PLN prices of imported goods,
ulc – unit labour cost =

wage bill
GDP

Import prices (imp_pr)
imp_pr = f(pln_eur, oil, pln_usd, ppi_eur)
pln_eur – PLN/EUR exchange rate
oil – oil prices
pln_usd – PLN/USD exchange rate
ppi_eur – PPI in the euro zone

Gross domestic product and its components
Private consumption (conp)
conp = f(yd, W1MR)
yd – disposible income
W1MR – real 1-month WIBOR (deflator: CPI)

Public consumption (congov)
congov=f(ggexp)
ggexp – general government expenditures

Investments (inv)
inv = f(k, emp, W3MR)
k – capital – capital assets gross value in domestic economy
emp – employees
W3MR – real 3-month WIBOR (deflator: PPI)

Export (exp_vol)
exp_vol = f(GDP_eur, konk_exp)
GDP_eur – Gross Domestic Product in the euro zone
konk_exp – export competitiveness =
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exp ort prices(1 + tax duty tariff)
PLN / EUR exchange rate * PPI in the euro zone
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Import (imp_vol)
imp_vol = f(GDP, konk_imp, gap)
GDP – Gross Domestic Product
konk_imp – import competitiveness =

import prices(1 + custom duty tariff)
PPI

gap – output gap

Employees by BAEL (emp)
emp = f(GDP, k, pgdp, wage)
GDP – Gross Domestic Product
k – capital
pgdp – Gross Domestic Product deflator
wage – wages

Wages – average monthly salary in economy adjusted by the “grossing” of wages in 1999
(data does not cover defence and public security budgetary units) (wage)
wage = f(cpi, z)
cpi – CPI
z – labour productivity =

GDP
employees

PLN/EUR exchange rate (pln_eur)
pln_eur = f(GDP, GDP_eur, L3MR-W3MR, ppi, ppi _eur)
GDP – Gross Domestic Product
GDP_eur – Gross Domestic Product in the euro zone
L3MR-W3MR – real interest rates disparity
ppi – PPI
ppi_eur – PPI in the euro zone

Output gap (gap)
gap = f(GDP, k, emp, tfp)
GDP – Gross Domestic Product
k – capital – gross value of capital assets in domestic economy
emp – employees
tfp – total factor productivity
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Figure 2. ECMOD structure.
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