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Abstract 
This thesis examines whether Sweden’s decision to retain the krona rather than adopt the euro 

affected its economic performance during the 2008 financial crisis. Using the synthetic control 

method, it constructs a counterfactual “euro-Sweden” as a weighted combination of the original 

euro-area economies and compares it with the actual, monetarily sovereign Sweden over the 

period 1999–2015, with particular attention to the crisis and recovery. Across both outcomes 

examined—real GDP per capita and the unemployment rate—Sweden outperformed its 

synthetic counterpart. Real GDP per capita exceeded the counterfactual by roughly 1,500 US 

dollars per capita before the crisis and by around 2,000 and 3,700 dollars during the acute and 

recovery phases respectively, while unemployment was approximately 0.9 percentage points 

lower during the crisis window. The advantage was thus a pre-existing premium that the crisis 

amplified rather than an effect created by it. A mechanism analysis attributes this pattern to the 

stabilisation tools that monetary sovereignty preserved: a krona depreciation of roughly twenty 

per cent that supported exports, an independent monetary policy calibrated to domestic 

conditions, and the fiscal space that the other channels left intact. Given the small number of 

comparison economies, the results are suggestive rather than statistically decisive, but they 

point consistently towards the value of an independent currency as insulation against an 

asymmetric shock, lending more support to Calmfors’s emphasis on monetary sovereignty than 

to Rose’s emphasis on integration gains. 
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1. Introduction 
In the 1990s the European Union moved towards a common currency, and the Maastricht 

Treaty of 1992 laid the groundwork for the European Monetary Union, with the euro launched 

on 1 January 1999. While core economies such as Germany, France, and Finland adopted the 

currency immediately, Sweden’s path was more cautious. The country was still marked by the 

currency crisis of 1992, when speculation forced overnight interest rates to extraordinary levels 

and the central bank was compelled to abandon its fixed exchange rate. The krona was allowed 

to float, and the subsequent depreciation supported an export-led recovery that lowered 

unemployment and stabilised the economy. This experience of successful monetary autonomy 

shaped public opinion, and in a 2003 referendum Swedish voters rejected adoption of the euro 

(Jonung, 2009). 

That decision was soon tested by the 2008 global financial crisis. This thesis investigates the 

reasoning behind Sweden’s choice to retain monetary sovereignty and poses the counterfactual 

question it implies: had Sweden adopted the euro at its introduction, would its growth in GDP 

per capita have been higher, and its unemployment lower, during and after the 2008 crisis? 

Answering this question speaks to a long-standing debate in international economics over 

whether a small, open economy gains more from the integration benefits of a common currency 

or from the stabilisation tools of an independent monetary policy. 

That debate is framed here through two opposing positions. Rose (2000) emphasises the trade 

and integration gains of a common currency and the reduction of exchange-rate volatility, 

implying that membership would benefit a country like Sweden. Calmfors (1997), by contrast, 

stresses the value of monetary sovereignty as a stabiliser against asymmetric shocks, arguing 

that for an already-integrated economy the trade gains would be marginal while the loss of an 

independent monetary policy and a flexible exchange rate would be costly. The 2008 crisis, an 

asymmetric disturbance that struck economies operating under different monetary regimes, 

offers a natural setting in which to assess which consideration mattered more. 

To address the counterfactual, the study employs the synthetic control method (Abadie, 

Diamond, & Hainmueller, 2010) to construct a “synthetic euro-Sweden”—a weighted 

combination of euro-area economies that reproduces Sweden’s pre-1999 trajectory—and 

compares it with the actual, monetarily sovereign Sweden across the crisis and recovery. While 

prior work has applied the method to currency-union questions, examining the trade cost of 

non-adoption (Saia, 2017), the average growth effects of adoption (Gabriel & Pessoa, 2024), 

or the general cost of membership for Sweden over the long run (Gyoerk, 2017), none isolates 



the response of a non-adopter to a specific asymmetric shock or examines the channels through 

which monetary sovereignty operates. This thesis contributes that crisis-focused, mechanism-

oriented perspective. 

The analysis finds that across the 2008 crisis and its aftermath Sweden outperformed its 

synthetic euro counterpart on both real GDP per capita and unemployment, with the advantage 

already present before the crisis and substantially amplified during and after it. The pattern is 

traced to the exchange-rate, monetary-policy, and fiscal channels that monetary sovereignty 

kept available. The evidence is suggestive rather than statistically decisive, given the small 

number of comparison economies, but it points consistently towards the stabilisation value of 

an independent currency. The remainder of the thesis is organised as follows. Chapter 2 

develops the theoretical framework and reviews the literature; Chapter 3 sets out the data and 

the empirical strategy; Chapter 4 presents the results; Chapter 5 discusses the mechanisms and 

limitations; and Chapter 6 concludes. 

2. Theoretical Framework and Literature Review 
The decision of whether a small, open economy should join a common currency area turns on 

a fundamental trade-off. On one side lie the benefits of deeper integration: lower transaction 

costs, reduced exchange-rate uncertainty, and potentially greater trade and growth. On the other 

lies the cost of surrendering an independent monetary policy and a flexible exchange rate, 

instruments that can be used to stabilise the domestic economy when it is hit by a shock. This 

chapter develops the theoretical basis for that trade-off and reviews the literature in which it 

has been debated. It proceeds from the gains-from-trade rationale for currency unions (Section 

2.1), through the exchange-rate trilemma and the value of monetary sovereignty (Section 2.2) 

and optimum currency area theory (Section 2.3), to the specific Swedish debate between Rose 

and Calmfors (Section 2.4). Section 2.5 then reviews recent applications of the synthetic 

control method to currency-union questions and identifies the gap this thesis addresses. 

2.1 Gains from Trade and the Case for Currency Unions 
The economic case for integration begins with the classical theory of gains from trade. 

Ricardo’s (1817) principle of comparative advantage establishes that trade raises aggregate 

output when nations specialise according to relative opportunity costs, even where one partner 

is less efficient in every good. Removing barriers to exchange is therefore expected to improve 

the allocation of resources and raise welfare (Krugman, Obstfeld, & Melitz, 2022). Modern 

trade theory extends this logic to explain the volume and direction of trade through the gravity 



model (Tinbergen, 1962), in which bilateral trade rises with the economic mass of partners and 

falls with the trade resistance imposed by distance and other frictions. 

Rose (2000) brought currency arrangements into this framework by arguing that separate 

national currencies constitute a significant, if often overlooked, barrier to trade. A common 

currency, on this view, eliminates conversion costs and exchange-rate volatility and, more 

importantly, signals a durable commitment to integration that encourages cross-border 

exchange. Rose’s early empirical estimates of this “common-currency effect” were large, 

implying that monetary union could raise trade among members several-fold. These estimates, 

however, have not survived scrutiny. As more data accumulated and methods improved, the 

estimated effect was revised sharply downward, to the order of ten per cent in later assessments 

(Rose, 2017). Frankel and Rose (1998) had already complicated the static interpretation by 

arguing that the criteria for a successful union may be satisfied endogenously: membership 

itself deepens trade and synchronises business cycles, so that a country need not meet the 

conditions ex ante if it can meet them ex post. The trade case for joining is thus real but 

contested, and its likely magnitude for an already-integrated economy is modest rather than 

transformative. 

2.2 The Exchange-Rate Trilemma and Monetary Sovereignty 

If the benefit side of union is bounded, the cost side concerns what a member gives up. The 

relevant framework is the Mundell–Fleming model (Fleming, 1962; Mundell, 1963), 

commonly expressed as a trilemma (Obstfeld, Shambaugh, & Taylor, 2005): a country can 

simultaneously maintain only two of three objectives—a fixed exchange rate, free capital 

mobility, and an independent monetary policy. Adopting the euro resolves the trilemma by 

combining a fixed rate (a shared currency) with open capital markets, at the price of national 

monetary autonomy. 

The value of the instrument thereby surrendered is central to the debate. An independent central 

bank can set interest rates to its own business cycle, easing policy in a downturn and tightening 

in a boom, while a floating exchange rate adjusts automatically to external conditions. Under 

a common currency these channels are unavailable to the individual member: monetary policy 

is set for the union as a whole, and the bilateral exchange rate against other members no longer 

exists. Whether this loss is costly depends on how exposed the economy is to shocks that differ 

from those of its partners—the question addressed by optimum currency area theory. 

 



2.3 Optimum Currency Area Theory 

Optimum currency area (OCA) theory, originating with Mundell (1961), specifies the 

conditions under which sharing a currency is beneficial. Two regions are well suited to a 

common currency when they exhibit high mobility of labour and capital, flexible wages and 

prices, and a high degree of economic integration. The intuition rests on adjustment to 

asymmetric shocks. Consider a negative demand shock in one region. Under separate 

currencies with a flexible exchange rate, the affected currency depreciates, making exports 

cheaper and dampening the shock; the exchange rate thus acts as a shock absorber (Mundell, 

1961). Within a common currency area this mechanism is absent, so adjustment must come 

through other channels—labour moving to less affected regions, or fiscal transfers across them. 

Where mobility is low and a central fiscal capacity is lacking, an asymmetric shock instead 

translates into persistent regional unemployment. Frankel and Rose (1998) qualify this static 

picture with their endogeneity argument: integration and trade may rise after accession, so that 

members can come to satisfy the OCA criteria they failed before joining. 

2.4 The Swedish Debate: Rose versus Calmfors 

These general principles were brought directly to bear on Sweden in the run-up to the euro. 

The case for membership followed Rose: accession would lower transaction costs, reduce 

exchange-rate volatility, and stimulate trade, while a stable union could shield members from 

idiosyncratic disturbances. The case against was set out most fully by Calmfors (1997) in the 

report of the Swedish government’s commission on the EMU. Calmfors argued that, because 

Sweden was already highly integrated into the European market through its EU membership, 

the additional trade gains from adopting the euro would be marginal—an assessment that the 

subsequent downward revision of the Rose effect (Rose, 2017) appears to vindicate. 

Calmfors’s central concern, however, was the loss of monetary sovereignty. Echoing the 

Mundell–Fleming logic, he held that under a national floating regime with an inflation target, 

monetary policy remains an effective stabiliser and the exchange rate can absorb shocks, 

whereas under the euro these tools are forfeited. He further argued that wage-setting incentives 

would deteriorate under an independent inflation-targeting central bank, unions internalise that 

excessive wage demands will be met by higher interest rates, but within the euro area any such 

response is diffused across all members, weakening wage discipline and risking higher 

unemployment. Combined with low labour mobility and wage rigidity across the union, 

asymmetric shocks would therefore tend to become persistent local unemployment. The 



remaining adjustment tools—fiscal measures and structural reforms such as more flexible 

hiring and firing—Calmfors regarded as slow and politically costly. The Rose–Calmfors 

contrast thus frames the trade-off precisely: integration benefits weighed against stabilisation 

costs. The 2008 financial crisis, an asymmetric disturbance striking economies under different 

monetary regimes, provides a natural setting in which to assess which consideration mattered 

more. 

2.5 Synthetic Control Evidence and the Research Gap 

Evaluating this trade-off empirically requires a counterfactual: how an economy would have 

fared under the alternative regime. The synthetic control method (SCM), introduced by Abadie 

and Gardeazabal (2003) and developed by Abadie, Diamond, and Hainmueller (2010), 

constructs such a counterfactual as a data-driven weighted combination of comparison units, 

and has become a standard tool for currency-union questions. Several applications are directly 

relevant. Saia (2017) uses SCM to estimate the cost to the United Kingdom of remaining 

outside the euro, finding that non-adoption reduced its trade with the area—evidence on the 

integration side of the trade-off for a non-member. Gabriel and Pessoa (2024) instead estimate 

the GDP effects of adoption across the original twelve members, finding heterogeneous and 

mostly insignificant effects, with several mild “losers” (France, Germany, Italy, and Portugal) 

and Ireland a clear “winner.” 

Most directly, Gyoerk (2017) applies SCM with Sweden as the treated non-member and the 

EMU economies as the donor pool, estimating how Swedish performance would have differed 

under euro membership between 1999 and 2015. She finds that Sweden would have borne non-

negligible costs—on the order of ten per cent lower productivity, exports, investment, and 

consumption on a yearly basis—costs that appear to persist and, in some cases, grow over time. 

This is the closest precedent to the present study and confirms both the feasibility of 

constructing a synthetic “euro-Sweden” and the broad direction of the result. The Swedish 

counterfactual has also attracted recent interest at the student level, though such analyses vary 

in methodological rigour. 

These studies establish the method’s suitability but leave a specific gap. Saia (2017) examines 

a non-adopter through trade rather than macroeconomic resilience; Gabriel and Pessoa (2024) 

examine adopters’ average growth rather than the response to a particular shock; and Gyoerk 

(2017), while closest in design, evaluates the average cost of membership over the full 1999–

2015 period using annual data, rather than isolating the economy’s response to a single 



asymmetric crisis. None centres the stabilisation mechanism—the exchange-rate and 

monetary-policy response—that lies at the heart of the Rose–Calmfors debate. The present 

study addresses this gap by focusing on the 2008 financial crisis as an asymmetric shock, using 

quarterly data to capture its timing, and pairing the synthetic control estimates with an analysis 

of the monetary, exchange-rate, and fiscal channels through which monetary sovereignty 

operated. In doing so it evaluates not merely whether Sweden differed from a synthetic euro-

Sweden, but why, and when that difference mattered most. 

3. Data and Empirical Estimation 
This chapter sets out the empirical strategy used to estimate how Sweden would have 

performed had it adopted the euro in 1999. It first describes the synthetic control method and 

its formal structure (Section 3.1), then the donor pool and the definition of treatment (Section 

3.2), the outcome and predictor variables together with their theoretical justification (Sections 

3.3 and 3.4), the data sources and the construction of the panel (Section 3.5), and finally the 

sample periods, whose choice is dictated jointly by the research question, the underlying 

theory, and the availability of comparable data (Section 3.6). 

3.1 The Synthetic Control Method 

To estimate the counterfactual path of the Swedish economy under euro membership, the study 

employs the synthetic control method (SCM) developed by Abadie and Gardeazabal (2003) 

and Abadie, Diamond, and Hainmueller (2010). The method addresses the central problem of 

comparative case studies—that no single country is a credible stand-in for the treated unit—by 

constructing a synthetic counterpart as a weighted combination of untreated units. As Abadie 

et al. (2010) note, such a weighted combination typically reproduces the characteristics of the 

treated unit more closely than any single comparison country, and the weights make explicit 

the contribution of each donor to the counterfactual. 

Formally, suppose J+1 units are observed over T periods, where unit 1 (Sweden) is treated and 

units j = 2, …, J+1 form the donor pool. The treatment effect at time t is the difference between 

the observed outcome and the counterfactual outcome that would have prevailed without 

treatment: 

α1t = Y1t − Y1t
N. 

Because the counterfactual Y1t
N is unobserved, it is estimated as a weighted average of the 

donor outcomes, Ŷ1t
N = Σ wjYjt, with weights that are non-negative and sum to one. These 



constraints confine the synthetic unit to a convex combination of the donors and so guard 

against extrapolation beyond the support of the data (Abadie, 2021). The weight vector is 

chosen to minimise the distance between the treated unit and its synthetic counterpart on a set 

of pre-treatment predictors, equivalently minimising the root mean squared prediction error 

(RMSPE) over the pre-treatment period. 

The identifying logic is as follows. If the synthetic unit reproduces the treated unit closely 

across a sufficiently long pre-treatment period, then any divergence after treatment can be 

attributed to the treatment rather than to pre-existing differences between the units (Abadie et 

al., 2010). This is also the sense in which SCM improves upon the alternatives: unlike a single 

comparison country or an unweighted average, it constructs the comparison to fit the treated 

unit’s pre-treatment path, and unlike difference-in-differences it does not rely on an assumed 

parallel trend but builds the counterfactual directly from the data. Because there is only one 

treated unit, statistical significance cannot be assessed with conventional standard errors; 

inference instead rests on placebo tests (Abadie et al., 2010), in which the treatment is 

reassigned in turn to each donor and the treated unit’s post-treatment gap is judged unusual 

only if it is large relative to the distribution of placebo gaps. A final caution concerns 

specification: the choice of predictors and of which lagged outcomes to include can influence 

the estimated effect (Ferman, Pinto, & Possebom, 2020), and the predictor set is therefore fixed 

in advance on the theoretical grounds set out in Section 3.4 rather than selected to maximise 

any particular result. 

3.2 Donor Pool and Treatment 

The treated unit is Sweden, which retained its national currency, and treatment is defined as 

adoption of the euro at its introduction on 1 January 1999. The donor pool comprises the eleven 

economies that adopted the euro at that date: Austria, Belgium, Finland, France, Germany, 

Ireland, Italy, Luxembourg, the Netherlands, Portugal, and Spain. This pool satisfies the two 

requirements emphasised by Abadie (2021): the donors are economically similar to Sweden, 

limiting interpolation bias, and they were themselves subject to the “treatment” of euro 

membership throughout the post-1999 period, so the synthetic counterpart genuinely represents 

a euro-area Sweden. As discussed in Chapter 4, Luxembourg is retained in the construction of 

the synthetic control but does not yield a usable fit when treated as a placebo unit and is 

therefore excluded from the placebo-based inference. 

 



3.3 Outcome Variables 

Two outcomes are examined, corresponding to the two dimensions of the Rose–Calmfors 

trade-off. The primary outcome is real GDP per capita, the standard measure of aggregate 

economic performance and the natural object for assessing whether monetary sovereignty 

delivered superior growth and recovery. The secondary outcome is the harmonised 

unemployment rate, which captures the labour-market channel that is central to optimum 

currency area theory: Mundell (1961) and Calmfors (1997) both argue that, absent the 

exchange-rate adjustment mechanism, asymmetric shocks under a common currency tend to 

manifest as persistent unemployment. Examining both outcomes therefore tests the trade-off 

on the two margins the theory identifies. 

The synthetic control is matched on the outcome in levels rather than on its growth rate. 

Matching on a smooth level series rather than on volatile quarter-on-quarter growth produces 

a substantially closer pre-treatment fit and a more stable set of donor weights; the resulting 

counterfactual is then read both in levels and as the implied path of growth. To avoid the 

circularity of matching a synthetic on a variable and then interpreting a gap in that same 

variable, each outcome is excluded from the predictor set of its own model: unemployment 

enters as a predictor in the GDP model but not in the unemployment model, and conversely for 

GDP. 

3.4 Predictor Variables 

The predictors are chosen to reflect the structural characteristics that the literature identifies as 

relevant to a small, open economy and to the currency-union decision, so that the synthetic 

Sweden resembles the actual Sweden on the dimensions theory deems important rather than on 

arbitrary correlates. Following Abadie et al. (2010), the most important predictors are lagged 

values of the outcome itself, taken at several points within the pre-treatment window; these 

capture the level and trajectory of the Swedish economy and carry most of the weight in 

achieving a close fit. 

The structural predictors are motivated as follows. Trade openness, measured as the sum of 

exports and imports relative to GDP, captures Sweden’s exposure to international trade and 

follows directly from the gravity-model and common-currency literature (Tinbergen, 1962; 

Rose, 2000), in which trade intensity is the channel through which currency arrangements 

affect the economy. Real GDP per capita in purchasing-power terms anchors the synthetic unit 

to Sweden’s level of development, ensuring the donors are drawn from a comparable wealth 



bracket. Government final consumption, as a share of GDP, proxies the fiscal stance and the 

size of the automatic stabilisers, a margin that becomes the principal adjustment tool under a 

common currency once monetary policy is surrendered (Calmfors, 1997). Gross fixed capital 

formation, also as a share of GDP, captures the investment cycle that drives medium-term 

growth. Inflation, measured as the year-on-year change in the consumer price index, reflects 

the nominal anchor and monetary-policy regime that is at the centre of the Mundell–Fleming 

framework (Fleming, 1962; Mundell, 1963), and which differs fundamentally between a 

sovereign inflation-targeter and a euro member. Finally, the unemployment rate is included as 

a predictor in the GDP model to capture labour-market slack, consistent with the optimum-

currency-area emphasis on labour-market adjustment (Mundell, 1961; Calmfors, 1997). 

Together these predictors describe Sweden as the small, open, export-oriented economy that 

the theoretical literature takes as its subject. 

3.5 Data and Construction of the Panel 

The analysis uses a panel covering Sweden and the eleven donor countries. The data are drawn 

from standardised international databases to ensure comparability across units: the OECD 

provides quarterly real GDP per capita, the harmonised unemployment rate, consumer prices, 

government final consumption, and gross fixed capital formation; the World Bank provides 

trade openness and an annual real GDP per capita series used in the robustness analysis; and 

the exchange-rate and general-government-debt series used in the mechanism analysis are 

taken from Sveriges Riksbank and the OECD respectively. The variables, their roles, 

frequencies, and sources are summarised in Table 1. 

Table 1: Variables, Roles, and Sources 

Category Variable (definition) Role Frequency Source 

Outcome Real GDP per capita, PPP, 
chain-linked volume 

Outcome (main) Quarterly OECD QNA 

Outcome Harmonised unemployment 
rate (% labour force) 

Outcome (secondary) Monthly 
→ 
quarterly 

OECD 

Wealth Real GDP per capita, 
constant US$ 

Outcome (annual 
robustness) 

Annual World Bank 

Trade Trade openness, 
(exports+imports)/GDP 

Predictor Annual World Bank 

Fiscal Government final 
consumption (% GDP) 

Predictor Annual OECD 

Investment Gross fixed capital 
formation (% GDP) 

Predictor Annual OECD 



Prices CPI inflation, year-on-year 
(%) 

Predictor Monthly 
→ 
quarterly 

OECD 

Note. Monthly series are aggregated to quarterly frequency by averaging; annual series are assigned to each 
quarter of their year. The quarterly GDP per capita series is the real, chain-linked (volume) measure. 

Two features of the construction require comment. First, the series differ in frequency. The 

outcome and the price and labour-market variables are available at monthly or quarterly 

frequency, whereas trade openness, government consumption, and gross fixed capital 

formation are reported annually. Following standard practice for quarterly SCM, the monthly 

series are aggregated to quarterly observations by averaging, and the annual structural variables 

are assigned to each of the four quarters of their year; the latter treats these slow-moving 

structural shares as fixed within the year rather than introducing artificial intra-year variation. 

Second, because inflation is measured as a year-on-year change and is taken from a single 

source for all countries, it is directly comparable across the panel; the same single-source 

principle is applied to every variable to avoid definitional mismatches between units. 

3.6 Sample Periods 

The choice of sample period follows from the research question and from the structure of the 

data. Treatment is fixed at 1999q1 by the launch of the euro, which is not a matter of choice 

but the event under study. The pre-treatment window must then capture Sweden in its modern 

monetary regime. Sweden abandoned its fixed exchange rate in November 1992 and adopted 

an inflation target in 1993 (Jonung, 2009); the period from 1993 onwards therefore corresponds 

to the floating, inflation-targeting regime whose euro counterfactual is precisely what the study 

evaluates. Matching on data from before this regime change would mean fitting the synthetic 

unit to a structurally different, pegged-exchange-rate Sweden, which would not be informative 

about the post-1999 trade-off. The pre-treatment window thus begins in 1993 in principle. 

In practice, the start of the window is constrained by data availability, and this constraint differs 

between the two specifications. For the main specification, which matches on quarterly real 

GDP per capita, the comparable OECD series begins only in 1995 for eight of the eleven 

donors; a balanced quarterly panel therefore cannot start before 1995q1, and the main model 

uses the matching window 1995q1–1998q4. This sixteen-quarter window remains entirely 

within the post-1993 floating regime, so the conceptual justification is preserved, while the loss 

of two early years is a data limitation rather than a methodological choice. To verify that this 

shorter window does not drive the results, a second specification matches on the annual real 

GDP per capita series, which is available for all twelve countries from 1993, over the full 1993–



1998 window. Because the annual series is a different measure (constant-US$ rather than PPP 

terms), this serves as a robustness check on the length of the pre-treatment window and on 

frequency, rather than as a like-for-like re-estimation. 

The post-treatment period runs from 1999 to 2015. This horizon brackets the 2008 financial 

crisis together with several years of recovery, which is the episode of interest, while stopping 

short of later developments—most importantly the period of negative policy rates from 2015 

and the COVID-19 shock—that would confound a clean reading of the crisis response. Within 

this horizon the analysis pays particular attention to the crisis and recovery window of 2008–

2012, since the shock-absorber hypothesis of Mundell (1961) and Calmfors (1997) concerns 

the response to an asymmetric disturbance rather than average performance over the whole 

post-treatment period. Confining the formal evaluation of the effect to this window is therefore 

dictated by the theory: it is during and after an asymmetric shock that a flexible exchange rate 

and an independent monetary policy are predicted to matter, and it is there that the gap left by 

the existing literature—which has examined average effects over long horizons rather than the 

response to a specific crisis—is most directly addressed. 

4. Results and Analysis 
This chapter presents the empirical results. It first establishes the credibility of the synthetic 

control by examining the pre-treatment fit and the donor weights (Section 4.1), then reports the 

main result for real GDP per capita (Section 4.2) and assesses its statistical significance through 

placebo tests (Section 4.3). Section 4.4 reports a set of robustness checks, and Section 4.5 

presents the secondary outcome, unemployment. The interpretation of these findings in light 

of the theory is developed in Chapter 5. 

4.1 Pre-treatment Fit and Donor Weights 

The validity of a synthetic control rests on how closely the synthetic unit reproduces the treated 

unit before treatment. The synthetic Sweden constructed here achieves a root mean squared 

prediction error of approximately 228 over the 1995q1–1998q4 matching window—around 

half of one per cent of the level of GDP per capita—indicating a close fit. Figure 1 confirms 

this visually: the actual and synthetic series are almost indistinguishable through the pre-

treatment period and up to the introduction of the euro in 1999. 



 

Figure 1 

Table 2 reports the donor weights. The synthetic Sweden is composed almost entirely of France 

(0.654) and Finland (0.325), with marginal contributions from Portugal and Spain. This 

composition is economically sensible: France supplies a large, advanced continental European 

economy, while Finland is a small, open, export-oriented Nordic economy structurally close to 

Sweden. The dominance of these two donors is consistent with the structural-similarity logic 

of the donor pool and closely mirrors the composition found in related work on a synthetic 

euro-Sweden (Gyoerk, 2017). 

Table 2: Donor Weights for Synthetic Sweden (GDP model) 

Donor country Weight 

France 0.654 

Finland 0.325 

Portugal 0.014 

Spain 0.008 

Austria, Belgium, Germany, Ireland, Italy, 
Luxembourg, Netherlands 

0.000 

Note. Weights sum to one. Pre-treatment RMSPE ≈ 228 (1995q1–1998q4), approximately 0.5% of the level of 
GDP per capita. 

 

 

 



4.2 Real GDP per Capita: Crisis and Recovery 

With a credible counterfactual established, attention turns to the post-treatment period. Across 

the full sample, real Sweden tracks above its synthetic euro counterpart, and the gap is largest 

during and after the 2008 crisis. Figure 2 focuses on the crisis and recovery window, and Figure 

3 plots the estimated gap (real minus synthetic) over the whole period. Table 3 summarises the 

average gap across three sub-periods.  

 

 

Figure 3 

Table 3: Mean GDP-per-capita Gap by Sub-period 

Period Mean gap (PPP USD per capita) 

Pre-crisis (1999–2007) +1,495 

Acute crisis (2008–2009) +2,002 

Recovery (2010–2012) +3,657 

Figure 2 



Crisis and recovery (2008–2012) +2,995 

Note. A positive gap indicates that real Sweden exceeded its synthetic euro counterpart. 

Two features stand out. First, the gap is not created by the crisis: real Sweden already exceeded 

its synthetic counterpart by roughly 1,500 US dollars per capita on average during 1999–2007. 

The crisis, however, amplifies the gap substantially, to around 2,000 dollars during the acute 

phase and around 3,700 dollars during the recovery. The result is therefore best characterised 

not as a crisis-created effect but as a pre-existing sovereignty premium that the crisis widened. 

Second, in levels Sweden does not exhibit a deeper trough than its euro counterfactual: real 

Sweden remains above the synthetic throughout, and the advantage grows rather than reverses 

during the recovery. This widening in the recovery phase—rather than a sharp divergence at 

the moment of the shock—is the central empirical pattern of the study, and the mechanism 

behind it is examined in Chapter 5. 

4.3 Inference: Placebo Tests 

Because there is a single treated unit, significance is assessed by in-space placebo tests, 

reassigning the treatment to each donor in turn (Figure 4). The result depends on how the effect 

is measured, and the distinction is informative. Measured over the entire 1999–2015 post-

treatment period, Sweden’s divergence from its counterfactual is not unusual—it ranks fourth 

of eleven units—because over so long a horizon the ratio is dominated by countries such as 

Italy and Spain that diverged sharply in the opposite direction during the euro crisis. Measured 

over the crisis-and-recovery window that the theory identifies, and in the direction the 

Figure 4 



hypothesis predicts, Sweden’s gap is among the most positive of any unit: it ranks second of 

eleven, and first of the nine units whose pre-treatment fit is comparable to Sweden’s once two 

poorly-fitting placebos (Ireland and Portugal) are excluded, as is standard practice.  

These ranks correspond to placebo p-values in the region of 0.11 to 0.18. It should be stressed 

that, with only eleven usable units, the smallest attainable p-value is approximately 0.09 (one 

in eleven), so conventional thresholds of statistical significance cannot in principle be reached. 

The evidence is therefore best described as suggestive and consistent with the hypothesis rather 

than as statistically decisive—a limitation inherent to the small number of comparison 

economies, which is returned to in Chapter 5. 

4.4 Robustness 

The main result is subjected to two checks, summarised in Table 4. The first is a leave-one-out 

exercise that re-estimates the synthetic excluding each dominant donor in turn. Dropping 

France or Finland leaves the crisis-window gap clearly positive—indeed somewhat larger—so 

the finding does not depend on any single donor. These figures are point estimates under 

alternative specifications rather than tested effects: their purpose is to show that the gap remains 

positive and sizeable when the model is changed, not to establish significance. The larger gap 

when France is removed reflects the synthetic’s shift towards economies that themselves fared 

worse in the crisis, and the leave-one-out exercise should therefore be read as confirming the 

direction and approximate magnitude of the effect, not as strengthening it. The second check 

re-estimates the model at annual frequency over the longer 1993–1998 matching window, using 

the World Bank annual GDP series. This specification yields a comparably close pre-treatment 

fit and a crisis-window gap of around 3,500, confirming that the shorter sixteen-quarter window 

of the main model does not drive the result. 

Table 4: Robustness Checks (crisis-window gap, 2008–2012) 

Specification Mean gap 

Main model (quarterly, 1995–1998 window) +2,995 

Leave-one-out: France excluded +4,886 

Leave-one-out: Finland excluded +3,203 

Annual model (1993–1998 window) +3,547 

Note. Gaps in PPP USD per capita, except the annual model, which is in constant-US$ terms and is comparable 
in direction rather than level. 

 

 



4.5 Unemployment 

The secondary outcome is the harmonised unemployment rate. The synthetic control again fits 

closely in the pre-treatment period, with a root mean squared prediction error of approximately 

0.41 percentage points. Over the crisis and recovery window, real Sweden records an 

unemployment rate roughly 0.9 percentage points lower on average than its synthetic euro 

counterpart (Figure 5), although with somewhat greater volatility. The direction of this result 

mirrors the GDP finding and is consistent with the labour-market channel of optimum currency 

area theory: the economy retaining its own currency experienced lower unemployment during 

the asymmetric shock than it would have under the common currency, in line with the 

prediction that, absent exchange-rate adjustment, such shocks translate more readily into 

unemployment (Mundell, 1961; Calmfors, 1997). 

 

Figure 5 

Taken together, the results indicate that across both outcomes the monetarily sovereign Sweden 

outperformed its synthetic euro counterpart during the 2008 crisis and its aftermath—higher 

GDP per capita and lower unemployment—with the advantage concentrated in, and amplified 

by, the crisis episode. The robustness checks support the direction of these findings, while the 

placebo tests caution that they are suggestive rather than statistically decisive. Why this pattern 

arose, and through which channels monetary sovereignty operated, is the subject of the 

following chapter. 

 



5. Discussion 
The results of the previous chapter establish a pattern: across the 2008 crisis and its aftermath, 

the monetarily sovereign Sweden outperformed its synthetic euro counterpart on both output 

and unemployment, with the advantage concentrated in and amplified by the crisis episode. 

This chapter interprets that pattern. It first asks why the gap arose, identifying the channels 

through which monetary sovereignty operated—the exchange rate (Section 5.1), monetary 

autonomy (Section 5.2), and fiscal space (Section 5.3)—before returning to the Rose–Calmfors 

debate that motivated the study (Section 5.4) and setting out the limitations of the analysis 

(Section 5.5). 

5.1 The Exchange-Rate Channel 

The most direct mechanism is the one at the centre of optimum currency area theory: the 

flexible exchange rate. Following the onset of the crisis, the Swedish krona depreciated sharply 

against the euro, falling from around 9.3 to a trough of about 11.2 kronor per euro in early 

2009—a depreciation of roughly twenty per cent (Figure 6). This is precisely the adjustment 

Mundell (1961) describes: a negative demand shock depreciates the floating currency, 

cheapening exports and dampening the contraction. The magnitude echoes the twenty-three 

per cent depreciation that accompanied Sweden’s export-led recovery after the 1992 crisis, 

suggesting the same stabilising mechanism operating in the same way two decades apart. 

 

Figure 6 

  



Crucially, this channel is unavailable to a euro member by construction: a euro-Sweden would 

have had no bilateral exchange rate to adjust. The timing also aligns with the empirical pattern 

in Chapter 4. Estimates for Sweden suggest that a five per cent depreciation raises exports by 

around three and a half per cent over three years, with the largest effect in the second year 

(SEB, 2018). A depreciation of the size observed in 2008–2009 would therefore exert its 

strongest effect on activity around 2010—precisely when the estimated GDP gap widens from 

roughly 2,000 to 3,700 US dollars per capita. The exchange-rate channel thus offers a coherent 

explanation for why the advantage grew during the recovery rather than at the moment of the 

shock. 

5.2 Monetary Autonomy and the Limits of a Common Policy 

The second channel is the independent monetary policy that the exchange-rate regime made 

possible. The Riksbank cut its repo rate from 4.25 per cent to 0.25 per cent within roughly nine 

months in 2008–2009 and expanded its balance sheet substantially, providing extraordinary 

liquidity and establishing foreign-currency swap lines as a lender of last resort (Becker, Bryant, 

& Henderson, 2016). It is important to be accurate here: the European Central Bank also 

responded forcefully, cutting its main rate to 1.0 per cent and providing extensive liquidity 

through fixed-rate full-allotment operations, longer-term refinancing, and its own swap 

arrangements (European Central Bank, 2009). The contrast is therefore not between action and 

inaction, but between a response calibrated to a single economy and one necessarily set for the 

union as a whole. 

This distinction is the practical content of Calmfors’s (1997) argument. The ECB’s single 

policy rate had to suit the average conditions of the entire euro area and could not be tailored 

to any one member; Sweden’s rate, by contrast, was set for Sweden alone, and was eased more 

deeply and then normalised—back towards two per cent by 2011 as growth and inflation 

recovered (Jonung & Hansson, 2020)—in a cycle calibrated to the domestic recovery. A euro-

Sweden would have been bound to the common rate path throughout. The independent 

monetary response and the flexible exchange rate are, in this sense, two facets of the same 

sovereignty: the regime that allowed the krona to depreciate is the regime that allowed the 

Riksbank to set policy to Swedish conditions. 

5.3 Fiscal Space 

A third channel concerns fiscal capacity. Throughout the crisis Sweden’s general government 

debt remained broadly flat, at around 52 to 55 per cent of GDP, while debt across the euro 



members rose markedly—the unweighted average climbing from roughly 62 to 95 per cent of 

GDP, with several periphery economies far higher (Figure 7). This contrast should be 

interpreted with care. It does not show that Sweden was uniquely fiscally virtuous; rather, it 

reflects in part that the exchange-rate and monetary channels absorbed much of the shock, so 

that less of the adjustment had to fall on the public balance sheet. In the terms of optimum 

currency area theory, a euro member deprived of the monetary and exchange-rate instruments 

must rely more heavily on fiscal adjustment and structural reform—the slower, politically 

costlier tools that Calmfors (1997) regarded as inadequate substitutes. Sweden’s stable debt 

path is thus better read as a consequence of having retained the other instruments than as an 

independent cause of its performance.  

 

Figure 7 

5.4 The Rose–Calmfors Debate Revisited 

These channels allow the study to return to the debate that motivated it. The case for 

membership, associated with Rose (2000), rested on the trade and integration gains of a 

common currency; the case against, set out by Calmfors (1997), rested on the value of monetary 

sovereignty as a stabiliser against asymmetric shocks. The evidence assembled here speaks to 

both sides. On the benefit side, the trade gains that originally appeared large were subsequently 

revised down to around ten per cent (Rose, 2017), and for an economy already integrated 

through EU membership the marginal gain from the euro was correspondingly modest. On the 



cost side, the 2008 crisis shows the sovereignty instruments being used exactly as the theory 

predicts—depreciation, a tailored monetary response, and preserved fiscal space—precisely 

when an asymmetric shock arrived, and being associated with better output and unemployment 

outcomes than the euro counterfactual. On balance, then, for Sweden in this episode the 

stabilisation value of monetary sovereignty appears to have outweighed the integration benefit 

of membership, lending more support to Calmfors than to Rose. 

This conclusion should be stated with appropriate caution. The synthetic control estimates 

indicate that Sweden already enjoyed a modest advantage over its euro counterpart before the 

crisis, so the post-2008 gap is an amplification of a pre-existing difference rather than an effect 

created by the crisis alone. The claim supported by the evidence is therefore not that euro 

membership would have caused Sweden’s entire shortfall, but that monetary sovereignty 

provided stabilisation tools whose value was greatest, and most visible, when the asymmetric 

shock struck. 

5.5 Limitations 

Several limitations qualify these findings. The most important arises from the small donor pool: 

with only eleven euro members, and with Luxembourg excluded from placebo inference on 

convergence grounds, the smallest attainable placebo p-value is approximately one in eleven, 

so the results are necessarily suggestive rather than conventionally significant. Relatedly, 

formal placebo inference was conducted for the primary GDP outcome; the unemployment 

result is reported as supporting, descriptive evidence, its crisis-window gap of around 0.9 

percentage points exceeding the pre-treatment fit error of 0.41 percentage points but not 

subjected to a separate significance test. 

Further limitations concern the design and data. Because Sweden already differed modestly 

from its synthetic counterpart before 1999, part of the observed divergence reflects a continuing 

trend rather than the treatment, and the crisis result is best understood as amplification. The 

main quarterly specification rests on a sixteen-quarter pre-treatment window, constrained by 

data availability; the annual robustness check over the longer 1993–1998 window mitigates but 

does not eliminate this concern, and because it uses a different GDP measure it confirms the 

direction rather than the precise magnitude of the effect. No in-time placebo was conducted, as 

the short pre-treatment window makes such a test unreliable. The government-debt comparison 

uses the OECD public-sector-debt definition, which is broader than the Maastricht measure 

and so reports higher levels, though it remains consistent across countries. Finally, the synthetic 



control captures the macroeconomic trajectory of a counterfactual euro-Sweden but cannot 

represent the different fiscal or structural policy choices Sweden might have made within the 

euro area, nor does it capture dimensions of welfare beyond output and unemployment. These 

limitations temper the strength, but not the direction, of the conclusions. 

6. Conclusion 
This thesis asked whether Sweden’s decision to retain its own currency, rather than adopt the 

euro in 1999, affected its economic performance during and after the 2008 financial crisis. 

Using the synthetic control method to construct a counterfactual euro-Sweden from the original 

euro-area members, it compared the actual and synthetic economies across two outcomes—

real GDP per capita and the unemployment rate—over the crisis and recovery. 

The findings indicate that the monetarily sovereign Sweden outperformed its synthetic 

counterpart on both measures. Real GDP per capita stood above the counterfactual throughout, 

by roughly 1,500 US dollars per capita before the crisis and by around 2,000 and 3,700 dollars 

during the acute and recovery phases respectively, while unemployment was about 0.9 

percentage points lower during the crisis window. The advantage was therefore not created by 

the crisis but was a pre-existing premium that the crisis amplified. This pattern is best explained 

by the stabilisation tools that monetary sovereignty preserved: a flexible exchange rate that 

depreciated by roughly twenty per cent and supported exports, an independent monetary policy 

tailored to domestic conditions rather than to the euro area as a whole, and the fiscal space that 

the other channels left intact. 

Interpreted through the debate that motivated the study, the evidence lends more support to 

Calmfors (1997) than to Rose (2000): for an economy already integrated into the European 

market, the marginal trade gains of the euro were modest, while the stabilisation value of an 

independent currency proved substantial precisely when an asymmetric shock arrived. This 

conclusion must be qualified. The small donor pool means the results are suggestive rather than 

conventionally significant; the pre-existing gap means part of the divergence reflects a 

continuing trend rather than the treatment; and the analysis is confined to two outcomes over a 

single crisis episode. 

These qualifications point to avenues for future research. A larger donor pool of advanced 

economies, a longer post-treatment horizon extending beyond 2015 while accounting for later 

shocks, and the inclusion of further dimensions of welfare—such as inequality, financial 

stability, or trade volumes—would all sharpen the assessment. Subject to these caveats, the 



study suggests that for a small, open economy with high institutional quality but limited 

synchronisation with the euro-area core, an independent monetary policy remains a valuable 

instrument for navigating global economic turbulence. 
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Appendix 

A. Robustness Figures 

This appendix reports two supporting robustness exercises referenced in Chapter 4. Figure A1 

presents the leave-one-out analysis, re-estimating the synthetic control while excluding each 

dominant donor (France, then Finland) in turn; the estimated crisis-window gap remains 

positive in both cases. Figure A2 presents the annual specification, which matches on the World 

Bank annual real GDP per capita series over the longer 1993–1998 pre-treatment window. 

 

Figure A 1 

 

Figure A 2 



B. Replication Package 

The complete data and code required to reproduce the results are provided in the accompanying 

replication package. It contains the raw data files retrieved from the OECD, the World Bank, 

and Sveriges Riksbank; the scripts used to construct the analysis panel and to estimate the 

synthetic control models, the placebo and robustness tests, and the figures; and a README 

documenting the data sources, software requirements, and the order in which the scripts are to 

be run. Statistical estimation was carried out in Stata using the synth and synth_runner 

commands, with data construction and figures produced in Python. 

 


