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 Are the euro-area countries simply too diverse to be a durable and effective 
monetary and currency zone?  This essay seeks to shed some new light on this 
important question.  We first document the extent of diversity among the euro-area 
countries, comparing the macro performance of these countries with that of the 
twelve U.S. Federal Reserve districts.  We then consider the challenges that this 
heterogeneity has posed for the ECB in formulating a common monetary policy.  

 The most striking gaps in euro-area performance have been between Germany on 
the one hand and Spain, Ireland, Portugal, and Greece on the other.  In the years 
before the financial crisis, Germany recorded exceptionally low inflation and soft 
growth, while these other countries struggled with much higher inflation and, in 
some instances, signs of overheating.  Italian performance has also differed from 
that of Germany, but such differences have been less stark than for the other 
peripherals. 

 Divergences in unemployment rates and unit labor costs, reflecting persistent labor-
market rigidities within the euro area, seem to have been a key underlying driver of 
these differences in macroeconomic outcomes.  But importantly, we also find 
evidence of divergences among the Federal Reserve districts, especially through 
the middle years of the past decade, as the effects of the real estate boom differed 
appreciably across regions.     

 At root, our work offers a warning to euro-area policymakers.  At present, the ECB is 
shouldering a heavy burden in fitting policies appropriate for this relatively diverse 
group of countries.  The integrity of the monetary union going forward will require 
complementary structures to curb divergences in regional performance.  As such, 
reforms now being put in place, including the Fiscal Compact and efforts to integrate 
financial oversight and resolution, strike us as critical.  Our work also cautions 
against the expansion of the monetary union to other large heterogeneous 
countries. 

 In the course of this comparison, we also uncover two new observations about U.S. 
monetary policy.  First, we find that since the financial crisis erupted, the Federal 
Reserve has tended to react much more aggressively to economic slack than was 
previously the case.  Whether this shift in the Fed’s reaction function reflects the 
difficult economic circumstances that have prevailed in recent years, or something 
more permanent, remains to be seen.  (Indeed, the answer may ultimately hinge on 
who is appointed the next Fed Chairman.) 

 Second, we find that those Federal Reserve districts that have achieved stronger 
GDP growth in recent years have been more likely to have seen their Bank 
Presidents cast dissenting votes for tighter policy.  Specifically, the four fastest-
growing districts since the crisis erupted have been Dallas, Minneapolis, Kansas 
City, and Richmond.  Presidents from these four districts have cast a historically 
significant 28 dissents for tighter policy since the fall of 2007, the vast majority of 
such dissents.  Conversely, Chicago—the weakest growing district over this 
period—has seen its President dissent for easier policy.    

*Figures have been reformatted to sharpen their clarity for readers who print in black and white. 
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A broadly held view is that the euro-area countries have manifest significant 
heterogeneity in their economic performance and institutional structures and that 
this diversity, in turn, has created exceptional difficulties for the ECB in formulating a 
common monetary policy.  Indeed, such heterogeneity is often cited as a key 
underlying driver of the fiscal and financial crisis that has plagued the euro area 
over the past three years. 

However, the assessment in this regard is far from unanimous.  In a June 2011 
speech, Jean-Claude Trichet, ECB President at the time, articulated a dissenting 
view.  Trichet compared data for euro-area countries with data for U.S. states and 
regions and came to a differing conclusion.  He saw “convincing evidence that the 
euro area and the United States of America have similar features in terms of the 
diversity of the economies that are part of these vast continents.”1  

In this essay, we seek to shed further light on this important issue.  We document 
the extent of diversity among the euro-area countries, comparing the performance 
of these countries across a number of economic variables with that of the twelve 
Federal Reserve districts.  We also suggest some conclusions about what the 
observed diversity may imply for monetary policy in Europe going forward and, 
more deeply, for the optimality of the euro area as a monetary and currency union.  
This work draws heavily on a dataset that we have constructed, which includes a 
range of economic variables for each of the twelve Federal Reserve districts.  (The 
details regarding the construction of these data are outlined in an Appendix at the 
end of the essay.)   

An underlying premise of our analysis is that monetary union in the United States 
has been successful.  The important implication of this premise is that the observed 
diversity in the performance of Federal Reserve districts is manageable within the 
context of a monetary union.  We thus use the heterogeneity of the Federal Reserve 
districts as a yardstick to assess the viability of European monetary union.  Our 
approach is admittedly subject to numerous qualifications.  For example, a 
monetary union could perhaps be successful with significantly more heterogeneity 
among its constituent regions than has existed in the United States or, alternatively, 
flexible labor markets may have allowed U.S. monetary union to have been feasible 
despite significant divergences.  Even so, this approach strikes us as an attractive 
framework for organizing the analysis.  

To summarize, our work yields several important conclusions.  First, we see striking 
gaps in economic performance between Germany on the one hand and many of the 
peripheral countries on the other.  These differences have been particularly 
conspicuous in labor market performance, where sizable gaps in unemployment 
rates have persisted and unit labor costs have been on divergent paths.  Second, 
however, we also find evidence of dispersion in performance across Federal 
Reserve districts, especially through the middle of the past decade as the footprint 
of the real estate boom differed across regions.  Even so, by most metrics, we find 
notably less heterogeneity for Federal Reserve districts than for euro-area 
countries.  Third, our work offers a warning to euro-area policymakers.  At present, 
the burden on the ECB in fitting a policy appropriate for this diverse group of 
countries is significant.  Assuming that full-blown political and fiscal union in Europe 
will not be feasible any time soon, the integrity of the monetary union going forward 

                                                           
1 See “Two Continents Compared,” June 10, 2011. 
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will require stronger mechanisms to discipline divergences in regional performance.  
As such, reforms now being put in place, including the Fiscal Compact and efforts to 
integrate financial oversight and resolution, strike us as crucial for the success of 
the common currency.  

Assessing Heterogeneity in the Euro Area 

We begin by reviewing some key economic and structural features of the euro-area 
countries relative to the Federal Reserve districts.  An important background point is 
that—although the euro area now has seventeen member countries—our work 
focuses on the original eleven members plus Greece (which joined in January 
2000).  This approach provides a reasonably uniform time series for the period 
since the introduction of the euro and also results in a nice match between the 
number of euro-area countries and Federal Reserve districts.  We note that the 
regional U.S. data are generally available only through 2011—data for 2012 have 
not yet been published.  This exercise yields a range of insights, but the following 
strike us as particularly notable:   

Euro-area countries are of markedly different sizes and levels of per capita income.  
Figure 1 shows the population and GDP of euro-area countries and Federal 
Reserve districts.  Strikingly, the population and economic mass of the euro area is 
concentrated in its three largest members, with Germany, France, and Italy together 
representing about two-thirds of euro-area population and GDP.  The seven 
smallest of the euro-area countries account for just 15 percent of the euro area’s 
GDP and 16 percent of its population.2   

In contrast, Federal Reserve districts are more uniform in size.  All of the Fed 
districts except San Francisco have GDP that falls somewhere between roughly 3 
percent and 12 percent of the national total, and the distribution for population is 
broadly similar.  The San Francisco district is somewhat larger than the others, but 
even so, has population and GDP shares very similar to those of France—and 
much smaller than those for Germany.  Stated differently, of these 24 countries and 
districts, three of the four largest in terms of both population and GDP are in the 
euro area, as are seven of the eight smallest.   

Figure 1. GDP and Population (2011)   
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*Aggregate GDP and population data for the euro area include only the twelve countries in our sample. 
Sources: Bureau of Economic Analysis, Census Bureau, Eurostat, and Citi Research. 

                                                           
2 This observation would be even starker if we also included the five countries that have joined the euro area since 
2000; these countries total just 3 percent of the euro area’s population and less than 2 percent of its GDP.  
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Figure 2 highlights another dimension of heterogeneity in the euro area.  Per capita 
incomes for the Federal Reserve districts are somewhat more uniform than is the 
case for euro-area countries.  Eight Federal Reserve districts have per capita 
incomes falling into the $40,000 to $50,000 bins, with the remaining four districts at 
over $50,000.  Per capita incomes for the euro area are more dispersed, with four 
countries below $40,000 and two more countries at over $50,000. 

Several further remarks about these data are useful.  First, disparities in the size 
and income levels of euro-area countries are very much a historical feature of 
Europe’s monetary union.  For many countries, a key driver of integration was the 
desire to align themselves more closely with Germany’s remarkable economic 
successes and, in particular, the inflation-fighting credibility that the Bundesbank 
had established.  (Ironically, however, this asymmetry has not been reflected in the 
voting structure of the ECB, where all national governors have voted at each 
meeting and decisions have been taken by “consensus.”)  Our sense is that the 
heterogeneity of the size and incomes of ECB member countries is not necessarily 
a strength or a weakness of the euro-system, but it certainly hints at differences in 
the stature and influence of the constituent members.   

Figure 2. Real GDP per Capita (2011) 
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Sources: Bureau of Economic Analysis, Census Bureau, Eurostat, and Citi Research. 

 
Second, the fact that the Federal Reserve districts are of relatively homogenous 
size is itself notable.  The United States was divided into these twelve districts a 
century ago as part of a political compromise.  If economic policymakers were given 
a blank sheet of paper today, they might very well draw different boundaries for the 
districts, and likely would not headquarter two of the districts in Missouri (St. Louis 
and Kansas City).  Even so, the present structure of Federal Reserve districts does 
not seem to be too far removed from prevailing economic realities, at least relative 
to the euro-area countries.   

Third, an important feature of the boundaries dividing Federal Reserve districts is 
that they do not correspond to any other political divisions in the country—they 
group together various sets of states and, in many instances, even divide states 
along county lines.  The vast majority of the general public has little awareness of 
which Federal Reserve district they reside in.  This lack of political identity has freed 
the Federal Reserve Banks from political pressures to directly represent the 
economic interests of their home regions.  
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The euro area has shown greater heterogeneity in inflation performance—but not in 
GDP growth.  The left panel of Figure 3, which shows average headline inflation 
versus real GDP growth from 1999 to 2011, highlights a two-tier euro area.  Six 
countries—Germany, France, the Netherlands, Belgium, Austria, and Finland—had 
average real GDP growth roughly in a range of 1½ to 2 percent and headline 
inflation that averaged a few tenths or so above or below 2 percent.  Of the six 
remaining countries, Italy and Portugal had higher inflation and lower growth; Spain 
and Greece had similar growth to the core countries but notably higher inflation; and 
Ireland and Luxembourg had higher inflation and higher growth.  These six outlying 
countries, in terms of their economic performance, account for a consequential one-
third of euro-area GDP.  It strikes us as more than a coincidence that it has been in 
these countries (with the exception of Luxembourg) where the crisis in Europe 
erupted and has been the most intense.   

In contrast, the inflation performance of the Federal Reserve districts was more 
uniform, ranging from an average of 2.2 percent (Chicago) to a high of 2.9 percent 
(Richmond).  The convergence of inflation rates across Federal Reserve districts 
through the past tumultuous decade is a remarkable development.  The story, 
however, is different for growth rates.  As with euro-area countries, Federal Reserve 
districts showed substantial variation in their GDP growth.   

The story for core inflation (i.e., headline inflation excluding food and energy) is 
broadly similar.  The six “core” euro-area countries dominate the bottom portion of 
the chart, with core inflation of less than 1¾ percent.  Of these, Germany has been 
a striking downside outlier, with core inflation averaging just a bit over 1 percent.  
Notably, the three highest core inflation rates for the euro area were in the 
peripherals—Spain, Greece, and Portugal.  For the Federal Reserve, core inflation 
was above 2 percent in six districts and below 2 percent in six districts.  Kansas City 
and Chicago recorded the lowest core inflation (a little below 1¾ percent), while 
New York and Richmond had the highest (2½ percent).   

 

Figure 3. Real GDP Growth and Inflation (1999–2011)   
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Figure 4 examines the performance of growth and core inflation in the years before 
the global financial crisis (1999-2007) and after the financial crisis erupted (2008-
2011).  Importantly, in the years before the crisis, Ireland, Greece, and Spain 
registered rapid growth rates and high levels of core inflation.  In addition, Spain and 
Ireland saw soaring real estate prices.  We conjecture that monetary policy in these 
countries might have been appreciably tighter if they had had independent central 
banks.   

Notably, the two other peripheral countries—Italy and Portugal—had a different 
footprint.  They had weak growth (indeed the weakest of the euro-area countries), 
but with average inflation above the ECB’s 2 percent ceiling.  On the other hand, 
Germany’s performance was characterized by sluggish growth and very low 
inflation.3   

The Federal Reserve districts in the years before the crisis showed less dispersion 
in their inflation rates than the euro-area countries, with inflation in all of these 
districts between roughly 1¾ and 2½ percent.  Even so, the Fed districts saw 
roughly comparable dispersion in their growth rates—with Cleveland, Chicago, and 
St. Louis putting in the weakest performances on the chart.  Strong performing Fed 
districts were San Francisco and Dallas, but Spain, Finland, Greece, Luxembourg, 
and Ireland all grew faster.   

The scatterplot for the 2008-11 averages is striking—both for the euro area and for 
the United States.  Inflation rates during this period were lower than before the 
crisis, and the dispersion of inflation was more muted.  All of these countries and 
districts averaged inflation of roughly 1 to 2 percent over these years, with the only 
notable exception being Ireland, which has suffered deflation as wage levels there 
have rapidly unwound.4   

In contrast to the relatively uniform performance of inflation in the years since the 
crisis, both the euro area and the United States have seen marked divergences in 
regional growth.  That said, the United States boasts the two fastest growers on the 
chart (Dallas and Minneapolis), while the three slowest growers (Greece, Ireland, 
and Italy) are in the euro area. 

                                                           
3 This raises an interesting hypothetical question:  Would an independent Bundesbank have been more stimulative 
through this period than the ECB proved to be?  On the one hand, German economic performance during these 
years does seem to justify a much more stimulative policy stance.  On the other hand, given its culture, the 
Bundesbank might very well have been hesitant to have pursued such accommodative policies.  (For further 
thoughts on this issue, please see our earlier essay, “Germany's "Windfall" from Euro-Area Membership and 
European Imbalances,” January 27, 2012.)  
4 Several of the peripheral euro-area countries, including Greece, hiked their VAT taxes during this period in an 
effort to raise fiscal revenues.  This tended to support inflation in these countries, despite the weak performance of 
economic activity. 

https://ir.citi.com/%2foLLdmIfxN%2bMXo2Ib2J048PvkxEAfYU4pHyk%2fi5FWvYbf%2fzN4zxBOGgKWkrcSKHv
https://ir.citi.com/%2foLLdmIfxN%2bMXo2Ib2J048PvkxEAfYU4pHyk%2fi5FWvYbf%2fzN4zxBOGgKWkrcSKHv
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Figure 4. Real GDP Growth and Core Inflation 
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Box 1:  Regional divergences and policy debates at the Fed and the ECB 

Another notable observation from the lower panel of Figure 4 is that those Federal 
Reserve districts where growth has been stronger have been much more likely to have 
seen their regional Bank Presidents cast dissenting votes in favor of tighter policy.   
Specifically, the four fastest-growing districts since the crisis erupted have been Dallas, 
Minneapolis, Kansas City, and Richmond.  As shown in Figure 5, all of these Reserve 
Banks have cast multiple dissents for tighter policy over the crisis period.  Conversely, 
Chicago has been the weakest performing district, and its President has twice 
dissented for easier policy.   

This observation, however, requires some important qualifications.  Other factors 
beyond regional performance also determine voting behavior.  Charles Plosser of the 
Philadelphia Fed has dissented for tighter policy despite the fact that his district has not 
performed particularly well.  In contrast, Eric Rosengren of the Boston Fed has 
dissented for easier policy, but his district’s growth performance has been relatively 
strong.  More generally, we believe that the Reserve Bank Presidents focus on the 
needs of the national economy in casting their monetary policy votes—but such 
assessments are notoriously judgmental.  This evidence suggests that it may be difficult 
for FOMC voters to entirely divorce themselves from developments in their local 
economies in making such judgments.  

A broadly similar story can be told for the euro area.  Growth in Germany, Austria, 
Belgium, and the Netherlands has held up relatively well, particularly compared with 
Italy, Ireland, and Greece.  While the ECB does not release formal voting tallies, these 
stronger-performing countries seem to have generally led the hawkish wing of the 
ECB’s Governing Council.   

Figure 5: FOMC Votes of Federal Reserve Districts, September 2007 - Present 

  
Dissent for: 

Average Real GDP 
Growth, 2008-2011 

 Easier Policy Tighter Policy  

Dallas    0   7  1.8 

Minneapolis   0   2  1.1 

Kansas City   0 10  0.6 

Richmond   0   9  0.6 

Boston   1   0  0.5 

St. Louis   0   0 -0.1 

New York   0   0 -0.1 

San Francisco   0   0 -0.2 

Philadelphia   0   4 -0.2 

Atlanta   0   0 -0.8 

Cleveland   0   0 -0.8 

Chicago   2   0 -0.9  

Sources: Federal Reserve Board and Citi Research. 
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Unemployment rates in the euro-area have shown disparities. The upper panel of 
Figure 6 highlights the joint behavior of unemployment and inflation from 1999-
2011.  Notably, the Federal Reserve districts are tightly clustered in the center of the 
chart, with core inflation at around 2 percent and unemployment rates between 
roughly 5 and 7 percent.   

In contrast, the euro-area countries are distributed broadly across the chart, with 
some countries showing low inflation and low unemployment (the Netherlands and 
Austria); some having low inflation and relatively high unemployment (German and 
France); and still others recording high inflation and high unemployment (Spain and 
Greece).  Of course, these countries may have differing rates of structural 
unemployment, which are largely beyond the purview of monetary policy.  However, 
this marked divergence in unemployment rates—from below 4 percent on average 
in the Netherlands to over 12 percent in Spain—has at a minimum posed 
challenges for the ECB in gearing a common policy. 

Figure 6. Core Inflation and Unemployment Rate 
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The lower panel frames the ECB’s dilemma even more crisply.  In the years since 
the financial crisis erupted, Germany, Belgium, Austria, and Finland have all seen 
higher inflation and lower unemployment than before the financial crisis.  
Conversely, in Spain, Ireland, and Portugal, inflation has fallen sharply and 
unemployment has surged upward.  The Fed districts have been more uniformly 
affected by the crisis, with core inflation rates falling as much as 1½ percentage 
points and district unemployment rates all moving up by about 2 to 4 percentage 
points.   

Unit labor costs across euro-area countries have been on divergent paths.  Figure 
7 displays the relationship between labor productivity and average unemployment 
rates.  For the euro-area countries, there is a distinct negative relationship between 
the unemployment rate and labor productivity—i.e., those countries with lower labor 
productivity tended to have higher unemployment rates.  Portugal, Greece, and 
Spain are particular outliers in this regard.  For the Federal Reserve districts, 
however, no such relationship emerges:  Unemployment rates appear to be largely 
independent of labor productivity levels.  This discussion points to incomplete labor 
market integration and limited wage flexibility in the euro area.  In an integrated and 
flexible labor market, differing unemployment rates would trigger adjustments in 
wages and movements of workers until unemployment rates across regions were 
broadly equilibrated, as appears to have been the case for the Fed districts over the 
past decade.5 

Figure 7.  Labor Productivity and Unemployment Rate (1999-2011) 
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5 For a discussion of migration in the euro area, see Michael Saunders, “Shrinking Populations and Workforces in 
the Periphery,” October 9, 2012. 
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Consistent with this discussion, the euro area has seen a significant divergence in 
unit labor costs (wages relative to productivity) between Germany and the rest of 
the euro area.  As shown in Figure 8, from 1999 to 2007, German unit labor costs 
were essentially unchanged, while those in other euro-area countries were up in 
some cases by as much as 25 to 30 percent.  In the years since the crisis erupted, 
this gap has closed a bit, especially against the peripherals, but divergences 
between Germany and the rest of the euro area remain significant.   

Such competitiveness imbalances are clearly manifest in the behavior of euro-area 
current account balances (the lower panel).  Germany began the period of monetary 
union with its current account in slight deficit.  From 1999 to 2007, the German 
balance was on an increasing trajectory.  With the common currency generally 
keeping the euro area’s aggregate current account about in balance, the 
counterpart to Germany’s rising surplus was mounting deficits in other euro-area 
countries.  Given the peripherals’ increasing unit labor costs, these deficits were 
lodged particularly in those countries.  Since 2007, the deficits of the peripherals 
have narrowed meaningfully, but France’s deficit has grown substantially, and the 
euro area as a whole has shifted into current account surplus. 

In our view, the observed divergences in euro-area competiveness cannot be 
attributed to the ECB’s monetary policy per se.  Indeed, the fact that the evolution of 
the euro has successfully kept the euro-area current account in rough balance over 
this period, at least hints that the ECB has done a reasonably good job of 
formulating a policy that meets the needs of the euro area on average.  But the lack 
of labor market integration—and the sustained divergences in competitiveness that 
have emerged—have reinforced structural imbalances and threatened the integrity 
of the monetary union.  

The evolution of unit labor costs across Federal Reserve districts has been more 
tightly configured.  Notably, Cleveland (one of the weakest-growing districts) 
recorded the sharpest increase in unit labor costs, at a little over 30 percent 
between 1999 and 2011.6  In contrast, Chicago (another region with weak GDP 
growth) recorded the slowest gains in unit labor costs among the twelve districts, at 
around 17 percent.  On the whole, aggregate unit labor costs for the United States 
and the euro area both posted nearly identical increases of roughly 22 percent 
through the 1999 to 2011 period.  

                                                           
6 Although nominal wage growth for the Cleveland district was relatively subdued, the district’s productivity growth 
was very soft, averaging just ½ percent annually.  Given Cleveland’s weak GDP growth, this seems to be an 
example of wages outstripping productivity—with the upshot being an unfortunate loss in competitiveness.   
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Figure 8.  Determinants of Competitiveness     
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Note: 2012 current account data are OECD estimates.  
Sources: Bureau of Economic Analysis, Bureau of Labor Statistics, Eurostat, OECD, and Citi Research. 

 
In sum, the euro-area has recorded greater dispersion in many (but not all) macro-
economic variables.  Figure 9 focuses directly on the dispersion of economic 
variables across euro-area countries and Federal Reserve districts.  The underlying 
point is that in a monetary union composed of regions with highly disparate 
performance, it will be more difficult to find a monetary stance that consistently 
meets the needs of the constituent members.  Our work yields two important 
conclusions in this regard.  First, the dispersion of most economic variables appears 
to be somewhat higher for euro-area countries than is the case for Federal Reserve 
districts.  But second, once the five peripherals are excluded, the dispersion of 
performance on the two continents is quite similar.    

The top-left panel shows the cross-sectional dispersion of real GDP growth 
(calculated as the standard deviation of regional growth rates in any given year), 
which was broadly comparable in the euro area and the United States in the years 
before the financial crisis.  Once the crisis erupted, euro-area dispersion increased  
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Figure 9. Dispersion of Macroeconomic Variables   
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noticeably, but—as highlighted by the dashed line—this reflected divergence in the 
five peripheral countries (i.e., Greece, Ireland, Portugal, Spain, and Italy).  Excluding 
these countries, the dispersion of euro-area countries was almost identical to that of 
Federal Reserve districts through the entire period. 

The right panel focuses on unemployment.  The dispersion of unemployment rates 
across euro-area countries moderated some from 1999 to 2007, but it remained 
significantly above that in the United States.  Once the financial crisis erupted, the 
dispersion of unemployment rates in the Federal Reserve districts increased a 
notch, but dispersion among the euro-area countries rose much more significantly.  
This upward lurch for the euro area, however, was due entirely to surging 
unemployment rates in the peripheral countries. 

The middle panels show the dispersion of headline and core inflation rates.  The 
dispersion of annual headline inflation was somewhat higher in the euro area than 
in the United States, except for a brief dip in 2007, before shooting up again during 
the financial crisis.  The performance of core inflation rates, however, was 
somewhat more similar.  And, notably, excluding the peripherals, the dispersion of 
core inflation in the euro area was actually well below that of the Federal Reserve 
districts.  Finally, the bottom panel displays the dispersion of the growth rates of unit 
labor costs.  Consistent with the discussion in the previous section, the growth of 
unit labor costs showed significantly less dispersion in the Fed districts than in the 
euro-area. 

Implications for the ECB’s Monetary Policy? 

We now consider whether the differences in economic performance that we have 
documented imply meaningfully different policy prescriptions across the euro-area 
countries and Federal Reserve districts.  We start with a traditional Taylor rule, 
which translates inflation performance and the output gap into a desired policy rate.  
If these countries and districts had instead had independent monetary policies, what 
would the counterfactual paths of policy rates have looked like?   

More specifically, the Taylor rule reflects the following relationship: 

Policy rate(t) = i* + γ • (Inflation(t) – Inflation goal) +  β • (Output gap(t)) 

Thus, the Taylor rule suggests that moves in the policy rate are determined by the 
performance of inflation relative to the central bank’s inflation goal (“the inflation 
gap”) and the evolution of the output gap.  If inflation runs above the goal, the 
central bank tends to tighten policy.  And as output falls below potential, pushing the 
output gap into negative territory, the central bank tends to ease policy.  Finally, i* 
can be interpreted as the policy rate that prevails when both the output gap and the 
inflation gap have closed. 

Following Taylor, we assume that the coefficient on the inflation gap (γ) equals 1.5.  
This means that the central bank adjusts its policy rate more than one-for-one with 
moves in inflation, or equivalently, that the central bank responds to a rise in 
inflation with an increase in both the nominal and real policy rates.  We consider two 
versions of the Taylor rule:  One with the coefficient on the output gap (β) equal to 
0.5 and another that is twice as responsive to slack, with β equal to 1.0.7  For both 

                                                           
7 These rules follow Taylor 1993 and Taylor 1999, respectively.  See “Discretion versus Policy Rules in Practice,” 
Carnegie-Rochester Conference Series in Public Policy, December 1993; and “A Historical Analysis of Monetary 
Policy Rules,” in Monetary Policy Rules, University of Chicago Press, 1999. 
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the euro area and the United States, we set i* equal to the average policy rate that 
has prevailed since 1999.8 

We now calibrate indicative Taylor rules for each of the euro-area countries and 
Federal Reserve districts.  Recognizing that this is an ambitious undertaking, we 
make several further simplifying assumptions to streamline the analysis: 

Inflation Gaps.  We focus on core consumer price inflation for each country and 
district.  In the past, we have calculated rules that were driven by headline inflation 
and found that they implied implausibly large whipsaws in policy rates in recent 
years, given the wide swings in oil and other commodity prices that have occurred.  
We also assume that the inflation goal in each country and district is set at 
2 percent.  The upper-left panel of Figure 10 reports the resulting inflation gaps.  
Consistent with our work above, the Federal Reserve districts all had average 
inflation in the neighborhood of 2 percent, while the performance of the euro-area 
countries has been more varied, with some countries recording average inflation 
rates much higher or much lower than 2 percent.   

Output Gaps.  The output gaps for the euro-area countries come from the OECD.  
For the Fed districts, we de-trend regional GDP data using the Hodrick-Prescott 
filter, as described in the Data Appendix.  The resulting output gaps, when 
aggregated across Federal Reserve districts, produce an output gap series for the 
U.S. economy as a whole that also closely matches the series published by the 
OECD.   

The upper-right panel of Figure 10 shows the distribution of output gaps across 
euro-area countries and Federal Reserve districts.  Our estimated gaps for the Fed 
districts are centered around zero, with their averages falling into a range a 
½ percentage point above and below zero.  The OECD gaps for the euro- area 
countries indicate that output was a bit above potential on average over this period, 
with eight countries recording an average output gap in the range of ½ to 1 percent 
and only one country (notably Germany) in which output was below potential on 
average.9   

As shown in the lower-left panel, our estimated output gaps suggest that the Fed 
districts and the euro-area countries were both running above potential on average 
during the years before the financial crisis.  Output gaps swung negative through 
the 2008-11 period, but the gaps for the Federal Reserve districts were somewhat 
larger on average than those for the euro-area countries.10   

                                                           
8 Our formulation of the Taylor rule is outlined in more detail in a previous essay, “Escaping the Zero Lower Bound 
— Are Bulging Central Bank Balance Sheets a Good Substitute for Rate Cuts?”  April 23, 2012. 
9 Notably, this is not a feature unique to the OECD’s output gaps.  Output gaps from Eurostat/European 
Commission (EC) are broadly similar, with GDP above potential on average in nine of the twelve countries. 
10 This result is broadly consistent with the fact that when the crisis erupted the unemployment rate in the United 
States spiked upward more rapidly than in the euro area, which in turn suggests that there was more slack in U.S. 
labor markets on average during this period as well. 

https://ir.citi.com/7nwdBu24Pco3HWx9AFqvZ8rJyn0t6PeC%2f0mUTSBR9rCaXQLw0k%2fbVQ5dcLvgfNDo
https://ir.citi.com/7nwdBu24Pco3HWx9AFqvZ8rJyn0t6PeC%2f0mUTSBR9rCaXQLw0k%2fbVQ5dcLvgfNDo
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Figure 10.   
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Sources: Bureau of Economic Analysis, Bureau of Labor Statistics, Eurostat, OECD, and Citi Research. 

 
Results from the Taylor rules.  With this background, Figure 11 reports the results of 
our Taylor rule exercise.  Specifically, the chart shows for each district the average 
deviation between the Taylor rule prescription for the policy rate and the rate that 
has actually prevailed.  Notably, in constructing these estimates, we have not 
attempted to account for the effects of unconventional monetary policy tools.11  As 
such, these reported deviations can be interpreted as the additional stimulus that 
these countries and districts desired relative to actual moves in the policy rate; this 
additional stimulus could have been delivered either through further rate cuts or 
through unconventional policies.  An important related issue, however, is that the 
transmission of monetary policy has also varied significantly across the euro area 
countries in recent years.  The ECB’s OMT program is designed to address this 
issue; but there are still wide gaps between bank lending rates in the periphery 
versus Germany.     

                                                           
11 We are mainly interested in the relative performance of euro-area countries versus other euro-area countries and 
Federal Reserve districts versus other Federal Reserve districts.  Incorporating balance sheet policies into the 
analysis would not influence this relative performance, at least assuming that such policies have not had 
significantly divergent effects across regions (an issue that is well beyond the scope of our current essay). 
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Figure 11. Taylor Rules: Average Desired Deviations from Actual Policy* 
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*The “average desired deviation” is the difference between the average Taylor rule solution for a given period 
(1999-2007 or 2008-2011) and the average actual policy rate that prevailed during that period.  
Note: β is the coefficient on the output gap.    
Source: Citi Research. 

 
Notably, for both values of β, the Taylor rules clearly indicate that before the 
financial crisis, Ireland, Portugal, Spain, and Greece all would have benefited from 
substantially tighter policy, while the Taylor rule prescribes a policy rate for Germany 
that is nearly 200 basis points easier than the ECB’s actual stance.  Still focusing on 
the years before the financial crisis, we find that the results for the Fed districts are 
distributed comparatively tightly—none of the districts desired as much additional 
restraint as Ireland, Portugal, Spain, and Greece and none desired as much 
additional easing as Germany.  That said, we do observe an importance divergence 
between the coastal districts such as San Francisco, Boston, New York, and Atlanta 
(which includes Florida)—where real estate booms were the most powerful—and 
some of the interior districts such as Dallas, Kansas City, and St. Louis.  
 
A broader point is that for both the Federal Reserve and the ECB, the Taylor rule 
with β=0.5 seems to better fit the pattern of policy in the years before the financial 
crisis.  Specifically, with this lower value of β, the countries and districts are split 
about evenly between those desiring tighter policy and those desiring easier policy.  
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By this metric, monetary policy in the years before the financial crisis seems to have 
been about right on average in both economies.  However, in the case with β=1, 
only Germany, Belgium, and Dallas desired easier policy.  Significantly, these 
results suggest that before the crisis both the Fed and the ECB were gearing policy 
more or less in line with a Taylor rule in which β=0.5. 
 
Turning now to the 2008-2011 period, we find that among the euro-area countries 
Ireland, Portugal, and Spain continued to be outliers for both values of β, desiring 
much easier policy than other euro-area countries.  The three largest countries—
Germany, France, and Italy—also would have preferred somewhat more stimulative 
policy.  The Taylor rules indicate, however, that policy was about right or even a little 
too easy for a sizable group of countries including Belgium, Finland, Austria, 
Luxembourg, and the Netherlands.  Surprisingly, using these OECD output gaps, 
Greece also falls into the group of countries for which policy has been about right.  
Notably, however, results obtained using Eurostat/EC output gaps indicate (more 
plausibly in our view) that Greece would have indeed benefited from more 
stimulative monetary policy.12   
 
For the Federal Reserve districts, the results for the 2008-2011 period point to some 
divergence between San Francisco, Boston, Atlanta, and Chicago—which all 
desired much more stimulus—and the eight other districts.  When β=0.5, the other 
districts saw the gearing of the policy rate as being about right.  For β=1, the Taylor 
rule indicates that these other districts would have generally desired another 100 to 
200 basis points of easing, consistent with the view that the zero-lower bound on 
the fed funds rate was a significant constraint on Federal Reserve policy.   
 
A related observation is that the Taylor rule with the larger value of β provides much 
stronger rationale for the aggressive balance sheet policies that the Fed has 
pursued in recent years.  These results thus suggest that in the years since the 
financial crisis erupted, the Federal Reserve has tended to think about monetary 
policy more in terms of a Taylor rule that puts greater emphasis on economic slack.  
This strikes us as a shift relative to the years before the financial crisis.  That said, 
we see much less evidence of a similar shift by the ECB. 
   
Figure 12 reports the dispersion of desired policy rates across euro-area countries 
and Fed districts.  Broadly consistent with our work above, we see more dispersion 
in the euro area than in the United States if all twelve euro-area countries are 
included, but somewhat less dispersion than in the United States when the five 
peripheral countries are excluded.  Significantly, adding Italy to the core countries 
does not appreciably increase the observed dispersion.   

We also find that dispersion among the Federal Reserve districts moved up 
meaningfully between 2003 and 2006.  Surging real estate markets in key 
districts—particularly San Francisco and Atlanta (which includes Florida)—caused 
desired policy rates for such districts to rise.  Conversely, performance in some of 
the interior districts was much softer.  These interior districts were also recording 
housing price gains, but typically not to the same extent as on the coasts.   

The notable insight is that Fed policy through the period of rising house prices was 
probably about right for the country on average.  However, our work suggests that if 
the twelve districts had each had their own central banks, some divergence in policy 

                                                           
12 The results for Greece using the OECD gaps reflect two factors.  First, the OECD estimates that Greek GDP was 
well above potential in the years before the financial crisis.  Thus, even with the sharp drop in activity that has 
subsequently occurred, the output gap through the 2008-11 period on average was not particularly wide.  Second, 
as noted above, Greece has significantly increased its VAT as part of its economic adjustment programs, and this 
has kept inflation above 2 percent despite the plunge in its economic activity.  
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rates would likely have opened up in response to the differing strength of the 
housing boom across districts.  And these differing responses might very well have 
tempered the extent of house price increases in some of the more exuberant 
regions.  As such, the Federal Reserve System also is not immune from challenges 
associated with regional divergences. 

Figure 12. Taylor Rules: Dispersion of Desired Policy Rates 
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Some Concluding Thoughts 

In this essay, we have documented some significant divergences within the euro 
area.  The most striking gaps in performance have been between Germany on the 
one hand and Spain, Ireland, Portugal, and Greece on the other hand.  This 
differing performance was vividly apparent in the years before the financial crisis.  
Germany recorded exceptionally low inflation and soft growth, while these other 
countries were struggling with much higher inflation rates and, in some instances, 
were showing signs of overheating.  Divergences in unemployment rates and unit 
labor costs, reflecting persistent labor-market rigidities within the euro area, were 
conspicuous and seem to have been a key underlying driver of the observed 
differences in macroeconomic outcomes.   

An important point, however, is that while Italian performance has also differed from 
that of Germany, these differences have not typically been as stark as with the other 
peripherals.  Indeed, our Taylor rule exercise suggests that ECB policy has not been 
too far off the mark for Italy.   

More generally, we uncover little evidence that the gearing of ECB policy has been 
inappropriate for the euro area on average.  On the contrary, monetary policy 
seems to have balanced the competing needs of the member countries quite well 
and, in addition, has delivered a level of the euro that has maintained the euro 
area’s aggregate current account position reasonably close to balance.   

Rather, the key question is whether a common monetary policy can effectively meet 
the needs of such a diverse group of countries?  This question is of crucial 
importance.  If the answer is no, the euro-area—as now configured—may be 
doomed to have an ongoing series of disruptions similar to those that have occurred 
over the past several years.  The key contours of our analysis are not entirely 
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comforting on this score.  The dispersion of economic performance and desired 
policy rates for the twelve euro-area countries does by our reckoning significantly 
exceed that of the Federal Reserve districts.  In contrast, measures of dispersion for 
a core group of euro-area countries, which excludes the peripherals, are broadly 
similar to those for the Federal Reserve districts. 

But how much regional heterogeneity is simply too much?  This is a rich topic that 
merits further analysis.  But here we put forward just a few thoughts.  Our work 
suggests that even with a relatively integrated labor market and national economy, 
regional divergences may have plagued U.S. monetary policy through the housing 
boom that occurred in the middle of the past decade.  We hypothesize that an 
independent monetary policy may very well have been tighter in some of the 
districts where the run-up in house prices proved most unsustainable.  More 
recently, regional divergences may be reflecting themselves in the dissenting votes 
of Reserve Bank Presidents from relatively strong performing districts.  If such 
issues continue to be a challenge for the United States, the road ahead for the euro-
area may prove uncomfortably rocky.       

But two more hopeful thoughts are also relevant.  First, with monetary and currency 
union likely to support deepening convergence and integration, economic and 
financial performance across the euro-area countries is likely to become more 
similar in the years ahead.  This, in fact, is an important point that merits emphasis, 
but it should also be recognized that such convergence is likely to be gradual and 
require many years, if not decades.  Second, our work also highlights that in order 
for monetary union to be successful, given the absence of political and fiscal union, 
it must be complemented with other policies that discipline divergences in regional 
performance.  Although the Stability and Growth Pact failed to achieve this 
objective, we are hopeful that the structural reforms that are now being put in place, 
including the Fiscal Compact and efforts to integrate financial oversight and 
resolution, will prove more effective and reduce the burdens on the ECB.   

Finally, we note that our analysis has focused on the twelve countries that have 
been members of the euro area through the entirety of the past decade.  
Presumably the heterogeneity that we have documented would be even more acute 
if the five countries that have subsequently joined the euro area were also 
considered.  This no doubt is the case, but these countries are small, together 
accounting for just 2 percent of euro-area GDP.  Beyond possibly complicating ECB 
governance, the presence of such countries in the monetary union strikes us as 
unlikely to meaningfully exacerbate the broad vulnerabilities that we have 
documented.  But, at a minimum, our work represents a warning regarding the risks 
of further expanding the monetary union, especially to include additional large 
heterogeneous economies. 
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Data Appendix 

The data for the euro-area countries are drawn from Eurostat, the OECD, and other standard 
data sources.  However, one important innovation in our work is the construction of a broadly 
comparable dataset for the twelve Federal Reserve districts.  The following are a few 
comments on how we have gone about constructing these regional U.S. data:   

District GDP data.  In constructing the district GDP series, we drew on state-level GDP data 
produced by the BEA.  These data are available in real terms at an annual frequency starting 
in 1977, and available in nominal terms back to 1963.  In those instances in which a state is 
split between two Federal Reserve districts, we divided the state’s GDP between the two 
districts using county-level income data as weights.  (Importantly, Federal Reserve districts 
do not cross county lines.) 

Labor market data.  Labor market data are constructed in a broadly parallel fashion, drawing 
on state-level data published by the BLS and dividing states where necessary using county-
level income data.  Wage data reflect annual compensation per person (including both salary 
and benefits), and our measure of the labor force includes people 16 years of age and older.  
We calculate unit labor costs as the ratio between nominal wages and real productivity 
(regional real GDP relative to regional employment).        

Potential GDP and output gaps.  We calculate regional potential GDP by de-trending actual 
GDP using the Hodrick-Prescott filter (with a smoothing coefficient of 400).  The resulting 
series for aggregate U.S. potential GDP suggests growth rates that are broadly consistent 
with the OECD’s measure of potential growth for the United States.  Consistent with this 
observation, we used the OECD’s estimates of potential growth for the euro-area to achieve 
as much compatibility as possible with our output gaps for the Federal Reserve districts.   

Consumer prices.  Headline and core CPI data are published by the BLS for twenty-seven 
Metropolitan Statistical Areas (MSAs).  As with the GDP and labor market data, we map 
these MSAs into Federal Reserve Districts, dividing MSAs using county-level income data, in 
those instance when MSAs are split between Federal Reserve Districts.  
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