
	

	

	

	

	
	

THE	POST-CRISIS	LOW	GROWTH	CONUNDRUM	
	
	
DATE	 	 	 	 	 	
16-01-2017	
ADVISOR	
FINN	ØSTRUP	
STU		
181803	
PAGES	
77	
	
STUDY	PROGRAMME	 	 AUTHOR	
MASTER	OF	SCIENCE	 	 HANNAH	PERREGAARD	
APPLIED	ECONOMICS	 	 	
AND	FINANCE	 	 	 	
	 	



Hannah Perregaard Master’s Thesis January 2017 

1 

Abstract 
 

This thesis attempts to provide an answer to the following problem statement: “Which factors 

explain the low growth environment following the Great Recession? What are the implications for 

policy making?” First, the thesis assesses the strength of the economic recovery from the Great 

Recession across the G7 and finds that it has been underwhelming compared to other post-WWI 

recessions. Cross-country differences do however exist; Germany and Canada have recovered 

relatively well from the Great Recession. A disaggregation of aggregate demand reveals that 

household and government spending in particular have disappointed relatively to previous 

recoveries. Second, demand and supply issues are explored by looking at the development in the 

output gaps and potential output. Canada, France, Italy, and the United States continue to suffer 

from negative output gaps, while Germany, Japan and the United Kingdom have zero or negligible 

output gaps. Estimates of potential output losses reveal that both the level and growth of the 

countries’ supply capacity have been substantially reduced after the Great Recession. Third, a 

decomposition of potential output per capita shows that the growth in total factor productivity and 

capital per worker has disappointed relative to the pre-recession period. That total factor 

productivity was already declining before the recession and that labour inputs are contributing very 

little provide some support for the secular stagnation hypothesis. Fourth, the validity of the demand 

side hypotheses of debt overhang and secular stagnation is explored. An investigation of 

consumption and investment patterns reveals that both households and non-financial corporations 

are saving more and spending less of their disposable income. By looking at the association 

between initial debt conditions and changes in corporate and household savings, the thesis finds 

support for a household debt overhang. Additionally, the long-term trend of declining real interest 

rates on government bonds indicates that fundamental factors are driving the equilibrium 

investment and savings, lending credibility to the secular stagnation hypothesis. Current long-term 

yields may suggest that secular stagnation is more pronounced in France, Germany, Japan and 

the United Kingdom than in the rest of the G7 countries. Finally, a range of available policy options 

to address the low growth is explored. At an overall level, the countries with relatively strong fiscal 

positions could take advantage of their ability to finance investments in infrastructure, education 

and innovation relatively cheap. In contrast, countries like Italy and Japan may have to rely on 

budget-neutral structural reforms to avoid future economic stagnation. 
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1. Introduction 
 
Chapter 1 will introduce the topic of the thesis and shed light on its contribution and limitations.  
 

1.1 Topic and structure 

More than seven years have passed since the Great Recession (2007-09) and the recovery is still 

anaemic. Advanced economies struggle to restore growth to pre-Great Recession levels. The 

annual real gross domestic product (GDP) growth of the United States has averaged only 2.1 

percent over the last six years, while European countries like Italy have experienced double dip 

recessions following the sovereign debt crisis in 2011. This is despite the fact that the economies 

experienced the worst economic downturn since the Great Depression in the 1930s and central 

banks and governments have made substantial use of monetary policy and to some extent fiscal 

stimulus. The underwhelming economic performance has also caught renowned international 

economic institutions off guard. In several consecutive projections, downward revisions of 

expected growth rates have been made. For example, in the latest World Economic Outlook 

(WEO) report, titled “Too Slow for Too Long”, the International Monetary Fund (IMF) projected 

global growth in 2016 of a modest 3.2 percent, a 0.2 percentage point downward revision from the 

January 2016 WEO update. The weak economic performance in the post-recession period has led 

scholars and politicians to debate the current and future state of the economy. Various terms have 

been applied to describe the situation, such as “the new mediocre”, “secular stagnation” and “the 

new normal”. Relatedly, in its latest Economic Outlook, the Organisation for Economic Co-

operation and Development (OECD) urges policy makers to do something about what they call the 

“low growth trap” (OECD 2016a). These terms represent the growing concern that the world 

economy is unlikely to generate satisfactory economic progress – at least unless policy action is 

taken. While most scholars agree that the recovery from the crisis remains too slow and too fragile, 

there is a large disagreement of what drives this low-growth environment. As Ben Bernanke says: 

“We have been disappointed in the pace of growth, and we don’t fully understand why.” (Bernanke 

2013: 18) 

Some economists (e.g. Gordon 2015; Fernald 2014) point to the aggregate supply side. They 

argue that the natural or potential output has decreased since the Great Recession so that it would 

be wrong to think that countries can achieve pre-crisis level of output. The reduction in potential 

output stems from e.g. lower productivity growth, labour hysteresis, new regulation and 

demographics.  Other economists (e.g. Lo & Rogoff 2014; Summers 2015a; Mian & Sufi 2012) 

point to the aggregate demand side. According to one strand of the aggregate demand literature, 
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growth rates in the 10-20 years prior to the Great Recession were artificially high as a result of 

extensive leverage, and due to a global investment slump, advanced economies are now facing an 

aggregate demand shortage. Another strand in the aggregate demand literature in contrast rejects 

the notion of a permanent structural issue and suggests that the developed world primarily is 

suffering from debt overhang – a hangover from the Great Recession – and is experiencing a 

severe balance sheet crisis that requires a long and slow adjustment. While largely accepting the 

merits of each other’s positions, the three explanations focus on very different aspects of the 

economy and consider different aspects to be the primary factors underlying the slow economic 

recovery. As a result, the implications for economic policy vary across the different explanation. 

 

The problem statement is the following: 

 
Which factors explain the low growth environment following the Great Recession? What are 

the implications for policy making? 

 

The purpose of the thesis is to investigate the evidence of the different explanations. First, the 

thesis will compare the recovery from the Great Recession with those of previous recessions. In 

this way, it will identify the aggregate demand components that diverge from previous recovery 

trajectories. Second, the thesis will explore demand and supply side issues by decomposing the 

cyclical or demand related deficiencies from more long-term issues in the supply capacity of the 

economy. Third, the thesis will determine which factors account for the low growth from a supply 

perspective and shed light on the possible interaction between demand and potential supply. 

Fourth, the thesis will explore the two key demand deficiency hypotheses – debt overhang and 

secular stagnation. Finally, the thesis will present and discuss different policy suggestions. 

 

The topic at hand is relevant for a number of reasons. For example, understanding the roots of the 

weak recovery will better enable policymakers and society at large to deal with future economic 

shocks and recessions. Moreover, to the extent that recessions have permanent output effects, 

welfare will be permanently compromised for those countries that experience frequent crises. A 

better understanding of economic recessions is therefore important for economic performance, 

both in the short and long run. The ability to produce higher growth i.a. allows societies to bolster 

employment and realise the potential of the work force – e.g. by spurring innovation which is 

essential for long-term economic development. Improving welfare may arguably even be key for 

the functioning of societies at large – for instance in maintaining the support for the political 

process and institutions. 
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Due to their relative importance in the world economy, the thesis will investigate the problem in the 

Group of Seven (G7) countries. G7 countries represent the highly industrialized economies of 

Canada, France, Germany, Italy, Japan, the United Kingdom and the United States, and constitute 

around 50 per cent of global GDP. Given their different institutional and geographical settings, the 

G7 countries are likely to capture the same trends as experienced in other advanced economies 

during the crisis and the subsequent recovery period. 

 

The thesis will be structured as follows. The rest of this chapter will outline the contribution and 

limitations of the thesis. In chapter 2, the thesis reviews the relevant contemporary literature. 

Chapter 3 will present an assessment of the post-recession economic performance relative to 

other historical recoveries. Chapter 4 will weigh the evidence of demand and supply side 

deficiencies via an analysis of output gaps and potential output losses. Chapter 5 will investigate 

the causes for the shortfall in potential GDP growth after the Great Recession. Chapter 6 will 

explore the hypotheses of the economies being subject to a debt overhang and secular stagnation. 

Chapter 7 will discuss available policy options. Finally, chapter 8 will conclude the thesis.  

1.2 Contribution 

	
This thesis contributes to the literature in a number of ways. First, it presents a comprehensive 

overview of how countries have performed compared to previous recoveries applying multiple 

methodologies and reviewing different aggregate demand components. Second, it provides a fully 

updated assessment of the loss of potential GDP and output gaps in the G7 economies. To the 

knowledge of the author, the latest related research is Ball (2014a) and Ollivaud and Turner 

(2015). Third, by applying the growth accounting framework, the thesis provides an analysis of the 

per capita potential output growth for all the G7 countries. In contrast, OECD (2016a) and IMF 

(2015a) have done the analysis on the aggregate economy of respectively its members and a 

group of advanced economies. The analysis conducted in this thesis therefore contributes by 

highlighting key cross-country differences. Fourth, this thesis investigates the patterns of 

investment and consumption relative to their respective disposable income with the purpose of 

exploring the debt overhang hypothesis. Finally, the thesis contributes more generally by analysing 

and discussing the interdependence between the demand and supply side of the economy and 

between structural and cyclical deficiencies as well as consequences for policymaking. 

1.3 Delimitations 

Given the complexity and vastness of the topic, it has been necessary to delimit the thesis. As a 

result, several aspects of the topic that are no way irrelevant have been left out in order to present 
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a thesis with the scope of the problem statement. First, the most prominent delimitation is the 

primary focus on output and aggregate demand data. There are multiple other economic variables 

that are important for the assessment of economic recovery. Employment data is one example of 

data hereof, but is only touched upon briefly in this thesis. Furthermore, an analysis of aggregate 

data cannot identify the vulnerabilities that may exist within sectors and may neglect distributional 

aspects. Second, in order to establish stylized facts, a key delimitation is that most data is 

summarised by comparing average data during the pre-recession and post-recession period. As a 

result, some details not critical to the assignment at hand will be left unaccounted for. Third, the 

thesis suffers from a few data limitations. Data for some countries in specific time periods are 

unavailable, which means that periods for some analyses differ across countries. For instance, 

Canada is omitted from the debt overhang investigation in chapter 6, as data on gross capital 

formation for non-financial corporations and final consumption for households are unavailable. In 

order to fortify this analysis, 18 additional OECD countries are added to the sample. 
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2. Literature review  
The purpose of this chapter is to present the most important developments in the literature on the 

economic performance after the Great Recession. 

2.1 Zero lower bound and liquidity trap 

	
“The idea that the liquidity trap is temporary has shaped the analysis of both monetary and fiscal 

policy. … The real possibility that we’ve entered an era of secular stagnation requires a major 

rethinking of macroeconomic policy”  

Paul R. Krugman (2014) 

 
A number of scholars have investigated or hypothesized what the natural or equilibrium real rate of 

interest has meant for the recovery from the Great Recession. The natural interest has played a 

central role in macroeconomics as it provides a benchmark for measuring the stance of monetary 

policy, with policy being expansionary (contractionary) if the short-term real interest rate lies below 

(above) the natural rate (Laubach & Williams 2001). Scholars have accounted for the downward 

trend of real interest rates (both long-term and short-term). The general argument is that while the 

crisis caused a reduction, rates were falling already prior to the Great Recession, during the so-

called era of the Great Moderation. According to Rachel and Smith (2015), long-term real interest 

rates across the world have fallen by about 450 basis points over the past 30 years. According to 

Summers (2014a) the natural rate of interest in the United States has declined from above four 

percent in 1980 to less than zero in 2013. Blanchard et al. (2014) finds that global rates 

approximated using GDP-weighted real interest rates of 19 advanced economies have fallen from 

5.5 percent in 1986 to around zero percent in 2012. 

 

The downward trending natural interest rate implies that the economy is reaching the zero lower 

bound. The zero lower bound occurs when short-term nominal interest rate is at or close to zero, 

causing a liquidity trap and limiting the scope for central bank stimulus. The term liquidity trap is 

primarily associated with Krugman’s (1998) account of the Japanese economy during the 1990s, 

but has recently received attention in relation to the current weak recovery in United States and 

Europe as well as Japan. In a liquidity trap and at the zero lower bound, expansionary monetary 

policy will not have any effect because agents would resort to holding cash rather than making a 

loan at a negative nominal rate. Investment, aggregate demand, production and employment are 

consequently trapped at low levels. The scope of this hypothesis is markedly different today from 

the one in the 1990s, as the low or negative interest rates are now considered a possibly 

permanent rather than a temporary condition of the economy (Krugman 2014). 
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2.2 Secular deficiencies in aggregate demand 

 

“It would not be right to say either that growth was spectacular or that the economy was 

overheating during this period. And yet this was the time of vast erosion of credit standards, the 

biggest housing bubble in a century, the emergence of substantial budget deficits and what many 

criticize as lax monetary and regulatory policies.”  

Lawrence H. Summers (2014b) 

 

The permanently low equilibrium interest rates have led a number of scholars to believe that 

advanced economies are – or risk – experiencing secular stagnation. Alvin Hansen introduced the 

theory of secular stagnation in 1939. Hansen (1939: 4) defined the “essence” of secular stagnation 

as “sick recoveries which die in their infancy and depressions which feed on themselves and leave 

a hard and seemingly immovable core of unemployment.” Against the background of the Great 

Depression in the US of the 1930s, he identified three fundamental causes of stagnation: declining 

population growth, changes in the character of technological progress, and the falling availability of 

new territory in the United States. Fortunately, he turned out to be completely wrong. World War II 

led to a massive increase in government spending, ending concerns of insufficient demand. The 

following baby boom significantly changed the population dynamics in the United States, removing 

the problem of excess savings driven by an ageing population (Eggertsson & Mehrota 2014). 

Today, as Barry Eichengreen notes, “while the term secular stagnation was widely repeated, it was 

not widely understood” (Eichengreen 2014). It means different things to different people. Teulings 

and Baldwin (2014) find that a workable definition of secular stagnation is that “negative real 

interest rates are needed to equate savings and investments with full employment”. As the nominal 

interest rate is strained by the lower bound, and the low-inflation-environment in advanced 

economies seems to persist, the inability to equate savings and investments prohibits the economy 

to fully recover. The zero lower bound therefore represents a natural imperfection that can account 

for the protracted shortfalls in output (Summers 2015a).  

 

Many of the proponents of the secular stagnation hypothesis (e.g. Summers 2014a; Krugman 

2014; Hein 2015) argue that its primary drivers are to be found in the demand generation process. 

These scholars find that inadequate demand is a significant factor explaining the slow economic 

recovery and persistently challenges economic growth. That is, households are not spending 

enough and firms are not investing enough. While differing in their approach of accounting for this 

demand drag, most of them base their argument in the observation that the real economy showed 

no sign of overheating prior to the financial crisis. During the pre-crisis period both inflation and 
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interest rates were low, wage growth was slowing and the employment to population ratio was 

rising modestly (Cynamon & Fazzari 2015).  While the economy was growing at a satisfactory rate 

and capacity utilization was maintained at acceptable levels, it did not do so in a sustainable 

manner. A housing bubble and an erosion of credit standard alongside loose regulatory, fiscal and 

monetary policy concealed an economy characterised by an insufficient level of demand 

(Summers 2014a; Wolff 2014). Scholars have put forward a variety of factors causing the demand 

drag. These factors include increased cost of financial intermediation, uncertainty, changing 

character of productive economic activity, shifts in the relative price of capital goods, preferences 

for safe assets, rising inequality and slowing population growth.  

2.3 Global savings glut 

 

“The savings glut hypothesis attributes the excess of desired saving over desired investment to 

government policy decisions, such as the concerted efforts of the Asian EMEs to reduce borrowing 

and build international reserves after the Asian financial crisis of the late 1990s.”  

Ben Bernanke (2015) 

 
Another related explanation for the slow economic growth is the so-called safe assets shortage. 

Caballero and Farhi (2014) present the most comprehensive account of this phenomenon. The 

authors argue that both increases in demand for safe assets and decreases in the supply of safe 

assets have lowered the natural rate of interest, weakening the effectiveness of market 

mechanisms (and policy actions) to bring output to full employment. Factors ranging from the rise 

of international reserve holdings to institutional mandates, regulation, and demographic factors has 

led to a continual rise in the demand for safe assets. These factors are all important in the 

macroeconomic explanation dubbed the “global savings glut” as forwarded by Ben Bernanke in 

2005. The global saving glut hypothesis finds the falling interest rates impeding the developed 

world from reaching full employment originate from excess savings in Asian emerging economies. 

The excess savings were primarily driven by a desire to reduce borrowing and build international 

reserves – in the form of safe US assets - after the Asian financial crisis in 1997-98. As a result, 

capital flew into the United States economy, hurting national exports through the exchange rate, 

and deteriorated the national trade balance (Bernanke 2015). In other words, the global saving glut 

hypothesis suggests that rather than an insufficient level in investment and consumption in 

advanced economies, low growth in advanced economies is primarily a consequence of weak net 

exports. In addition to this excess demand of safe assets, the financial crisis caused a contraction 

of the supply of safe assets as the riskiness of many United States mortgages and European 

sovereign debt was suddenly reassessed. While empirical evidence remains weak, a 2012 study 
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finds that the world supply of safe assets dropped from 37 of world GDP in 2007 to around 18 by 

2011 (Cabellero & Farhi 2014).  The shortage of safe assets was growing in the last two decades, 

but became acute during the financial crisis, making the achievement of full employment output  

more difficult (ibid.) 

 

2.4 Secular stagnation due to slowing technological progress 

 

“Supplying more of the same old goods never ‘creates its own demand’, as Keynes thought. But 

supplying new goods can”  

Edmund S. Phelps (2016) 

 

Gordon (2014) and Fernald (2014) suggest that the slow recovery reflects the constraints on the 

economies’ capacity to supply goods. These constraints include long-term developments in 

technological progress as well as demographic trends. Gordon criticises e.g. Summers (2014a) 

and Krugman (2014) for focusing solely on demand-side deficiencies and instead suggests that 

advanced economies are experiencing supply-side secular stagnation (Gordon 2015).  
 

Fernald (2014), Galí et al. (2012) and Gordon (2014) find that the productivity performance after 

the Great Recession corresponds to its long-term historical trend of slowing productivity growth. 

The slowdown of total factor productivity growth is usually dated to 1973 (Shackleton 2013), but 

authors also document declining growth rates from mid-2000s. Productivity growth surged during 

the information technology boom in the 1990s and 2000s, arguably representing a deviation from 

the downward trend. However, Shackleton (2013) and Gordon (2015) argue that this surge was 

small and non-repeatable. According to Gordon (2015), the world has undergone three industrial 

revolutions in which productivity was extraordinarily high. The third revolution which began in the 

1960s is now exhibiting diminishing returns as its innovations such as the personal computer, the 

ATM and retail bar code scanning have already altered the way work is conducted. These 

alterations were largely adopted during the IT boom. There has been a lack of productivity-

enhancing innovations and a decline in business dynamics during the last decade, reflected in 

declining labour productivity growth. Further, the recent technological innovations within e.g. 

internet communication technology and robotics are unlikely to transform production methods as 

much as earlier inventions. Another explanation, presented in Summers (2013), focuses on the 

shifts in employment between sectors and differences in productivity levels. While sectors as 

manufacturing, extraction and information communication technology have the highest levels of 

productivity and productivity growth rates, much of the future demand is likely to occur in labour 
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intensive sectors with low productivity. Sectors like health care and social services are of 

increasing importance but remain insensitive to automation meaning they will have relatively lower 

output per worker growth.  

Conversely, Brynjolfsson and McAfee (2014) argue that the recent productivity slowdown is a 

consequence of the fact that it takes time before production processes adjust to new technologies. 

The digital revolution started in the 1970s, but only appeared in productivity statistics during the 

information technology boom of the late 1990s. Glaeser (2014), Mokyr (2014) and Craft (2014) and 

many others are sceptical of the technology projections made by Gordon. Mokyr (2014) finds that 

the benefits of e.g. artificial intelligence, big data, robotics and driverless cars will change the world 

dramatically and argue that these inventions are not reflected in measures such as GDP and 

productivity. These measures were designed for a “wheat-and-steel economy” (Mokyr 2014: 88), 

not one in which information and data are the most dynamic sectors. Many of the new products 

and services are expensive to develop, but once developed, they are able to be copied at very low 

or zero expenses. This implies that they tend to contribute little to measured output despite the fact 

that their impact on consumer welfare is potentially large (ibid.) 

2.5 Demographics 

 
“Slow or negative growth in the working-age population means low demand for new investments” 

Paul R. Krugman (2014) 
 
According to the supply-side view, slower growth in output not only originates from slow 

productivity growth but also from slower population growth and declining labour force participation 

rates. The literature (e.g. Reza & Sarka 2015; Nuño et al. 2012) has documented that growth in the 

working-age population (i.e. people in the age of 15-64) has been negative in Japan and the euro 

area and declining in the United States and Canada. Scholars argue that the slow development in 

the working-age population will continue to constrain labour input growth. While this has historically 

been somewhat offset by an increase in the participation rate of women in the labour force and 

increases in the average age for retirement, there appear to be little scope for these trends to 

continue (Reza & Sarka 2015).  

 
While a slowing population growth is unlikely to be the main cause of the slow economic recovery 

from the Great Recession, many scholars (e.g. Gordon 2015, Summers 2014a) coin it as a 

persistent barrier to demand and thus economic growth. Low population growth primarily 

influences potential growth through its negative (future) impact on the labour supply, but it also 

affects actual growth by causing a reduction in the demand for new investments. Slowing 

population growth was a key component in Hansen’s (1939) secular stagnation hypothesis due to 
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its effect on capital formation. A population with a growing proportion of older people demands less 

per capita volume of new residential building construction and may demand more personal 

services. As these personal services do not require large capital expenditures, total demand for 

new investment declines. Similarly, current proponents of the secular stagnation hypothesis argue 

that slowing population growth puts downward pressure on the natural rate of interests through its 

influence on demand and investment and hinders growth to reach its full potential.  Baker et al. 

(2005) for instance suggest that if capital and labour are complements, slower population growth 

will reduce the marginal cost of capital, as firms will have fewer workers utilizing their machines. 

Consequently, the return on capital falls and pushes down real interest rates. Rachel and Smith 

(2015) make another point on the influence of demographics that is somewhat related to the global 

savings glut/safe asset shortage hypothesis. The authors argue that an ageing population 

influence the interest rate through stock channels. That is, it may be that the ageing owners of 

assets shift their portfolios away from equities and into fixed income, as they require more stable 

cash flows. 

2.6 Loss of potential and hysteresis 

 

“Place a small weight on a metal spring and it will stretch, but then return to its original shape when 

you remove the weight. If the weight is too heavy, however, the metal will forever lose its spring” 

Claire Jones (2015)  
 

In light of the Great Recession, a growing number of scholars have brought attention to the effects 

crises have on potential output. The phenomenon that cyclical output shortfalls affect its future 

potential is often called hysteresis, which is a concept borrowed from physics. Delong and 

Summers (2012) explore a range of mechanisms that account for hysteresis. These include e.g. 

reduced labour force attachment on the part of the long-term unemployed, damaging effects on 

young workers who have trouble initiating their careers, reduction in government and human 

capital investments, as social transfers become the primary component of limited public financial 

resources, reduced investment in both research and development and in physical capital, reduced 

experimentation with business models and informational spill-overs, and changes in managerial 

attitudes.  

The prevailing literature has primarily focused on the loss of the level in potential output. The 

comprehensive documentation by Cerra and Saxena (2008) of output following financial crises in 

190 countries shows that the large output losses are highly persistent. In Ball’s (2014a) 

assessment of the long-term damage from the Great Recession in OECD countries, it is found that 
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in most countries the loss of potential output is almost as large as the shortfall in actual output from 

its pre-crisis trend.  Ball (2014a) estimates an average loss, weighted by economy size, across 

OECD countries of 8.4 percent. Two years earlier, Haltmaier (2012) found that the Great 

Recession have resulted in declines in trend output averaging about three percent for the 

advanced economies. Both Rawdanowicz, Ł. et al. (2014) and Haltmaier (2012) find that the 

largest potential losses are found in the euro zone and the United Kingdom, whereas they find a 

medium loss in the United States and a small loss in Japan.  

A number of scholars have assessed the contribution of different components to the decline in 

potential output. According to Summers (2014a), the primary cause of the 10% shortfall in the 

United States’ potential output from the pre-crisis level is a decline in the capital stock (∼50 

percent), followed by a decline in hours worked (∼40 percent) and only a small decline in total 

factor productivity (∼10 percent). In Ollivaud and Turner’s (2015) investigation of 19 OECD 

countries, productivity (e.g. capital per worker and total factor productivity) caused a potential 

output loss of 2.4 percent, while employment contributed positively with 0.6 percent. Here, labour 

force participation contributed positively with 0.7 while structural unemployment only caused a 

slight decline of 0.1. Hall (2014) finds that the 13 percent output loss in 2013 from the trend path 

from 1990 through 2007 was primarily caused by shortfalls in capital and total factor productivity. 

Business capital accounted for 3.9 percentage points and total factor productivity for 3.5 

percentage points. Slack in labour market in the form of unemployment and deficient hours of work 

caused a three percentage point fall and labour force participation caused a 2.4 percentage point 

fall.  

 

While most scholars have not been able to show any noteworthy loss of potential output growth, a 

few more recent studies have accounted for such loss.  IMF (2015a) segregates potential output 

growth into potential employment growth, capital growth and total factor productivity growth. The 

study finds that potential output growth in advanced economies (represented by 36 countries) has 

been declining since the early 2000s but has slowed even further after the Global Recession. 

Potential output declined by 0.5 percentage point from the pre-crisis period 2001-2007 to 2007-

2014 due to reduced capital growth and demographic factors. In a similar manner, OECD (2016a) 

segregates OECD member states’ potential per capita growth into growth in capital per worker, 

total factor productivity, active population rate and potential employment rate and finds that 

declining growth rates in capital per worker and total factor productivity are the primary reasons for 

the decline in potential output per capita.  
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Hysteresis effects specifically related to labour and productivity have also been investigated in the 

literature. Glaeser (2014) finds that since the 1970s, increasing unemployment in the United States 

was not fully recovered in the aftermath of crises and consequently the damage has been 

permanent or secular. The crisis in 2007 was no exception and was particularly severe, with 

unemployment peaking at 20% in 2011 for prime-aged (aged 25-54) males. In contrast, a 

comparative study of Germany and the United States by Klinger and Weber (2015) finds significant 

labour hysteresis in Germany, but not in the United States. Oulton and Sebastiá-Barriel (2013) find 

that banking crises on average have a substantial and statically significant effect on both the short-

run growth rate and the long-run level of labour productivity. The short-run growth rate is typically 

reduced by 0.6-0.7 percentage points per year for each year that the crisis lasts and the long run 

level by between 0.84 and 1.1 percentage points. CBO (2012) finds that slow growth in potential 

total factor productivity accounts for about one-fifth of the slowed pace of growth of potential GDP 

in the United States since the end of the Great Recession. In the nonfarm business sectors, which 

accounts for roughly three-quarters of the country’s output, total factor productivity grew 3.6 

percent in the three years following the end of the recession compared to 4.6 percent on average 

during past post-world war II recovery. However, total factor productivity growth after the Great 

Recession has been stronger than it was, on average, during recoveries in the 1970 and 1980, but 

slower than those during the 1950s and 1960s. Similarly, the Conference Board (2015) finds that 

global labour productivity after the Great Recession showed no sign of strengthening relative to its 

pre-crisis average of 2.6 percent (1999-2006). Hall (2014) however notes that the statistical 

evidence is weak as the standard deviation of six-year changes in total factor productivity between 

1948 and 2007 was 4.4 percentage points, meaning that the fall in total factor productivity after the 

Great Recession is well under one standard deviation. 	

2.7 Inequality and lack of education 

 

“Inequality is holding back the recovery… With inequality at its highest level since before the 

Depression, a robust recovery will be difficult in the short term, and the American dream — a good 

life in exchange for hard work — is slowly dying.” 

Joseph E. Stiglitz (2013)  
 
In recent years, the literature has focused increasingly on the link between inequality and 

(sustainable) growth (see e.g. Ostry et al. 2014; Eggertson and Mehrotra 2014). One aspect of the 

negative real interest rate hypothesis is that rising inequality raises the share of income going to 

those with a lower propensity to consume. A lower propensity to consume implies a higher 

propensity to save, which causes the supply schedule to shift downwards and thus the equilibrium 
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rate to fall (Eggertson & Mehrotra 2014).  Rachel and Smith (2015) investigate the causes of the 

fall in long-term real interest rates across the world since the 1980s and find that higher inequality 

within countries has caused global rates to fall by 45 basis points. Berg and Ostry (2011) find that 

income inequality is an important factor affecting the sustainability of economic growth. Inequality 

may amplify the potential for financial crises and bring political instability, which in turn discourage 

investment and prolong downturns. Their study shows that higher inequality is strongly correlated 

with shorter periods of economic growth, while lower inequality is associated with longer periods of 

growth.  

 

Cynamon and Farrazi (2015) find that growing household income inequality in the United States 

may explain the country’s slow and prolonged recovery from the Great Recession. The authors 

show that in the last four prior recessions, real household demand recovered after seven years to 

a level that on average was 18 percentage points higher than the pre-recession peak. In contrast, 

real household demand was only two percentage point above its 2006 peak seven years after the 

height of the Great Recession. Further, while income inequality in the United States began to rise 

in the 1980s, the ratio of aggregate demand to disposable income did not decline. According to the 

authors, it is no coincidence that the debt-income ratio began to rise roughly at the same time as 

income inequality. Arguably, high levels of household borrowing postponed the demand drag from 

rising inequality. As the typical life-cycle model of consumer behaviour predicts, the consumption-

income ratio of the top 5 percent of the income distribution rose once the Great Recession 

unfolded. This was however not possible for the bottom 95 percent group. Instead, this group was 

denied access to new debt and had to reduce its level of consumption resulting in a substantial 

drop in aggregate demand.  

 

The link between education and growth has also been investigated. Supply side viewers note that 

especially in the United States, human capital accumulation is expected to contribute less to 

potential growth. While Fernald and Jones (2014) find that a large part (20 percent) of the growth 

per worker in the United States between 1950 and 1993 was driven by human capital 

accumulation, Jorgenson and Vu (2010) find that since 1995, human capital’s contribution to 

growth has fallen by 0.1-0.2 percentage points. Gordon (2014), Rachel and Smith (2015) and 

many others are sceptical of whether one should expect any further increases in the average 

education level in the United States. One aspect is that the number of years of schooling cannot 

rise forever. Another aspect is the quality of education (Gordon 2015). While the United States 

spends more per student than most countries, this does not translate into better performance. 

According to the programme for international student assessment (PISA), the United States is 
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poorly ranked among OECD countries in terms of educational outcomes, being ranked number 27 

in mathematics, 17 in reading and 20 in science (OECD 2012). A third aspect is the growing cost of 

college coupled with the inability of college students to find jobs requiring a college education, 

“spawning a new generation of indebted barristas and taxi drivers” (Gordon 2014: 51).  

2.8 Policy uncertainty and policy errors 

“Blaming the market for the failure of bad government policies is no more persuasive now than it 

was in the 1930s.”  

John B. Taylor (2014a) 

“Austerity doesn’t work. Period”  

Mark Blyth (2013) 

A strand of the literature adopts the Schumpeterian account of an anti-business climate in order to 

explain the slow economic growth after the recession. Taylor (2014a) argues that policy 

uncertainty and increased regulation have impeded economic recovery.  The unconventionality of 

policies like quantitative easing has caused excessive volatility and uncertainty, while having done 

little for employment and economic growth. Regulatory policies like the Dodd-Frank Act are 

complex and unfavourable to business and thus investment. De Bondt et al. (2010) argue that the 

post-crisis euro area financial sector regulation has been excessive, leading various financial 

institutions to shrink their balance sheets, resulting in fewer loans to weaker borrowers, particularly 

small and medium-sized businesses. Stiglitz (2016) and Sumner (2015) criticise the European 

Central Bank (ECB) for its “unfortunate” hike of interest rates in 2011 as the euro crisis was 

worsening and unemployment was increasing. Sumner (2015) diagnoses the institutional mandate 

of the ECB as one of the main problems, arguing that the ECB’s limited mandate aimed at 

preventing excessively high inflation – and not deflation unlike e.g. the dual mandate of the United 

States Federal Reserve – results in the ECB’s inability to expand its monetary stance sufficiently. 

Likewise, Baker et al.’s (2015) investigation of policy uncertainty in 12 major economies suggests 

that elevated policy uncertainty in recent years have had harmful effects on macroeconomic 

performance. High levels of uncertainty may provide firms with an incentive to delay investment 

and hiring when investment projects are costly to undo or workers are costly to hire and fire. 

Uncertainty can also impact the economy negatively by causing precautionary spending cut backs 

by households, upward pressure on the cost of financing, managerial risk-aversion and interaction 

between nominal rigidities and search frictions (Bernanke 1980). 
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Scholars like Koo (2011), Bivens et al. (2013) and Blyth (2013) find that a significant part of slow 

recovery can be traced back to fiscal policy decisions. They use the Keynesian concept of the 

paradox of thrift, a prominent fallacy of composition. The fallacy involves the inference that 

something is true for the whole because it is true for some parts of the whole. If everyone saves at 

once, there is no spending to stimulate investment. The financial sector usually has an incentive to 

lend or invest all savings, but because it also had significant balance sheet problems, a large 

portion of the saved and deleveraged funds that were given to the financial sector was absorbed 

by banks’ reserves and unable to re-enter the real economy (Koo 2011). Similarly, and perhaps 

more importantly, the public sector, despite initial attempts to stimulate the economy, was also 

experiencing deteriorating budgets and a growing debt burden, which led them to fiscally 

consolidate. All this resulted in a vicious cycle of contractionary actions.  

2.9 Debt overhang 

 
“Some argue that we are living in a world of deficient demand, doomed to decades of secular 

stagnation. Maybe. But another possibility is that the global economy is in the later stages of a debt 

“super cycle”, crushed under a burden accumulated over years of lax regulation and financial 

excess.” 

Kenneth Rogoff (2015) 

 

While agreeing with most proponents of the secular stagnation hypothesis that demand-side 

issues primarily explain the slow economy recovery, a large group of scholars find that the main 

causes of these issues reflect the legacies of the (pre) crisis period rather the structural demand 

deficiency problems.  The general idea is that the large build-up of debt in the pre-recession period 

has impeded the subsequent recovery primarily due to a necessary deleveraging process. 

Advanced economies are thus suffering from a painful but temporary era of deleveraging where 

growth will resume once leverage has normalised. The size and scope of debt (private, public, 

domestic and external) facing the advanced economies as a group are in many dimensions 

extraordinary and consequently it is unsurprising that the recovery has taken so long time 

(Reinhart & Rogoff 2012a) While the idea dates back to Fisher’s (1933) theory of debt-deflation, 

today’s most prominent proponents are the economists Carmen M. Reinhart and Kenneth S. 

Rogoff. Reinhart and Rogoff became notoriously famous for their publication “Growth in a Time of 

Debt” (2010a), as it founded the basis for often applied austerity policies and later was criticised for 

a flawed methodology (Herdon et al. 2014; Coy 2013).  
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Central to the “debt” argument is the concept of a debt overhang. An overhang can include high 

burdens of private debt, external debt (including government and private debt owed to foreigners) 

and actuarial debt implicit in underfunded or simply unfunded, old age pension and medical care 

programs (Reinhart & Rogoff 2012a). Public debt can distort private sector growth as there is, 

ceteris paribus, a higher likelihood of governments imposing higher taxes or reducing expenditures 

in the future. The expectation of either could result in reduced household consumption. In addition, 

public debt can raise uncertainties of defaults, which raise interest rates and consequently 

discourage investment. Consumer debt can reduce consumer expenditure and weaken aggregate 

demand, slowing growth. Corporate debt can reduce investment, in particular in research and 

development, which impede innovation and thus long-run growth. Several authors (e.g. Bornhorst 

& Arranz 2014; Lin 2016) account for the feedback loops exacerbating downturns, in particular, 

when deleveraging in private, financial and public sectors occurs at the same time. First, indebted 

households that need to adjust their balance sheet consume and invest less, reducing profitability 

of firms and tax revenues of the public sector. Second, highly leveraged firms begin to deleverage 

by increasing profit margins, reducing wage costs and cutting back investments. These actions 

reduce household income, and lead to higher unemployment as well as lower tax returns for the 

government. Third, governments facing balance sheet weaknesses may increase taxes and lower 

spending. This in turn reduces household’s disposable income, which worsens their debt-servicing 

capacity and firm profitability. Finally, the financial sector exposed to increasing nonperforming 

loans from private and public agents needs to strengthen its capital position by tightening lending 

standards and increasing lending rates, in turn depressing demand for investment and 

consumption loans (Bornhorst & Arranz 2014).  

The empirical evidence on the relationship between debt and growth is quite comprehensive, 

although far from unambiguous. A strand of the literature finds that high public debt is associated 

with higher interests and slower growth (e.g. Reinhart & Rogoff 2010a; Cechetti et al. 2011; Baum 

et al. 2015). The threshold of which debt levels are considered “high” is however unsettled. 

Reinhart and Rogoff (2010a) found a negative relationship between growth and debt for public 

debt to GDP ratios above 90%, while Cechetti et al. (2011) estimate an 85% threshold. Herndon et 

al. (2013) criticise the methodology and conclusions of Reinhart and Rogoff (2010a) and instead 

find that the relationship between public debt and GDP growth varies significantly by time period 

and country. Cechetti et al. (2011) are some of the few that investigate private debt on growth. 

Their findings are an 85 percent of GDP threshold for household debt and a 90 percent of GDP 

threshold for corporate debt. Reinhart and Reinhart (2010) also investigate the growth 

performance in the decade following severe crises associated with private debt overhangs. They 

conclude that private deleveraging is a prolonged process that starts 2-3 years after the crisis and 



Hannah Perregaard Master’s Thesis January 2017 

19 

lasts about seven years during which GDP growth is lower by about one percent per year. The size 

of the deleveraging is comparable to the debt build up prior to the crisis. Another study finds that 

the negative growth impact of debt in one sector to some extent depends on the level of 

indebtedness in the other sectors and that private sector debt may be more detrimental to growth 

than public sector debt (Bornhorst & Arranz, 2014). Mian and Sufi’s (2014) estimates suggest that 

the effects of the United States household leverage might be large enough to explain the entire 

decline in both house prices and durable consumption during the Great Recession. Other scholars 

dismiss these studies and suggest that weak growth causes high debt rather than the other way 

around (e.g., Panizza & Presbitero 2012). 

A related hypothesis is the one presented by Koo (2014), which argue that a large part of the low 

post-recession output growth is a consequence of advanced economies experienced a balance 

sheet recession rather than an ordinary recession. Ordinary recessions are those triggered by the 

business cycle, while balance sheet recessions are those triggered by private sector deleveraging 

or debt reduction. A balance sheet recession occurs when high level of private sector debt causes 

individuals and/or companies to focus exclusively on savings, i.e., reducing debt. This implies that 

the private sector no longer behaves in accordance to profit maximization, changing the 

functioning of the economy. The interest rate – the usual mechanism to make sure that all saved 

funds are borrowed and spent – no longer influences the private sector as no one is willing to 

increase borrowing at any rate. When advanced economies witnessed a rapid decline in debt-

financed asset prices in 2007, the assets of households and businesses collapsed while their 

liabilities remained. This left households and businesses with little choice but to pay down debt as 

quickly as possible in order to repair their balance sheets. This deleveraging reduced aggregate 

demand and threw the economy into a balance sheet recession. According to Koo (2014), such a 

massive balance sheet recession requires a long period of repair and thus explains the prolonged 

economic recovery. Koo (2014) argues that, concurrently with experiencing a balance sheet 

recession, the world fell into a financial crisis in 2007. The two differ in the sense that a balance 

sheet recession is a borrower’s phenomenon while a financial crisis is a lender’s phenomenon. 

When the United States government decided not to safeguard the liabilities of Lehman Brothers, a 

major financial institution, other financial institutions panicked. According to Koo, the distinction is 

important as it contributes to explain why the economy was so severely weakened. 	
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3. (Why) has the recovery been weak? 
 
This chapter will investigate how the economy has performed since the contraction officially ended 

more than seven years ago, and how the recent recession and recovery compare with past post-

world war business cycles. Appendix 1 provides an overview of the data used to conduct the 

analyses of the chapter. 

3.1 Comparison with previous national recessions 

Figure 1 provides a comparison of the developments in GDP around the Great Recession and past 

recessions. For each recession, the peak level of GDP prior to the recession is indexed to a value 

of 100 beginning in quarter zero. The peak is the highest point between the end of an expansion 

and the start of a contraction in a business cycle (declining GDP). The trough is the stage of the 

business cycle, which marks the end of a period of declining economic activity and the transition to 

expansion (rising GDP).  

The specific recession periods in figure 1 are chosen, as they are the most synchronized across 

advanced economies. Most other recessions have been rather short-lived, relatively shallow or 

country-specific (IMF 2009; Kose et al. 2012). While it is out of the thesis’ scope to provide a 

detailed account for the causes of each historical recession, a brief introduction will follow. The 

1970s recession was associated with the collapse of the Bretton Woods system and the 1973 oil 

crisis, and was characterised by stagflation, i.e. the coexistence of high unemployment and high 

inflation (Zarnowitz & Moore 1977). The “double-dip” 1980s recession was actually two separate 

recessions in the United States interrupted by a short expansion (two quarter). Since the 

expansion was so short, most analyses combine the two recessions. The 1990s recession was 

associated with a credit crunch, and was related to the Persian Gulf War and rising inflation 

(Hubbard 2009). The early 2000s recession ended a long period of strong economic performance 

and was associated with the dot-com bubble (1995-2001) and the 9/11 terror attacks (ibid.). While 

growth rates were dramatically reduced in most countries, the crash did not result in declining 

economic activity for most countries. 

 

Figure 1 confirms that the Great Recession was deep by historical standards. In previous 

recessions, output on average contracted by 2 percent compared to 6.1 percent during the Great 

Recession.  The best comparisons are the GDP losses in the United Kingdom and Canada during 

the 1980s. While the Great Recession and the early 1980s recession share several characteristics, 

economists often attribute a key part of the length and depth of the 1980s recession to the central 

banks’ decision to keep interest rates high (Labonte 2010). Figure 1 further illustrates that the long-
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term growth trajectory following the Great Recession has been weaker for all countries in the 

sample, confirming that the recovery has been historically weak. However, Canada is to some 

extent an exception, as the country’s economic performance following the Great Recession has 

been roughly similar to its recovery from the 1990s recession.  

 

Figure 1: Comparison of GDP across recessions1 

 
1. The y-axis depicts quarterly gross domestic product, indexed with pre-crisis peak=100, while the x-axis 
shows quarters from pre-crisis peak. Paths are excluded for countries that did not experienced two 
consecutive quarters of negative growth. Source of data: OECD statistics. 
 

There are a number of ways to assess the strength of a recovery. One way is to investigate how 

quickly a country’s GDP has caught up to its pre-crisis peak. Table 1 shows the number of quarters 

it has taken for each country after a recession to reach its pre-recession peak GDP level. 

Germany, the United States, France and Canada were fastest to rebound to their pre-recession 

peak after the Great Recession, all taking between 9 and 14 quarters. By comparison, it took the 

United Kingdom and Japan 21 and 22 quarters, respectively, while Italy remains the only country, 

which has yet to reach its pre-Great Recession peak (around 9% below as of Q2 2015). All 

countries except Canada and to some extent Germany recovered more slowly from the Great 

Recession compared to previous recessions. Following the 1980s recession, Germany 

experienced a quick rebound that it was unable to sustain – leaving room for interpretation of when 

it caught up to its pre-crisis peak (indicated by the parenthesis in Table 1). One caveat of this 

assessment is that it conflates two measures of speed – how long it takes a country to get back to 

its previous business-cycle peak, and how fast the economy grows once the recession has started. 

As the Great Recession was the deepest and one of the longest among the five recessions, it is 
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somewhat unsurprising that it is followed by a recovery that takes longer to see output return to its 

pre-crisis level. 

 

Table 1: Comparison of time for GDP to reach pre-recession peak1 

	 1973-75 1979-82 1990-93 2001-03 2007-09 
Canada - 10 13 - 9 
France 5 5 8 - 12 
Germany 7 4 (13) 9  5 12 
Italy 6 4 9 6 29+ 
Japan 6 - 8 6 22 
United Kingdom 14 15 11 - 21 
United States 8 7 5 - 14 
1.The table shows the number of quarters it took for countries to reach pre-recession peak. Source of data: 
OECD statistics. 
 

Another way to assess the strength of a recovery is to investigate the development of GDP from 

trough. Bordo and Haubrich (2012) for instance define the strength of the recovery by the 

percentage change from the trough after a time equal to the duration of the contraction. This 

implies that if the downturn lasted for six quarters, one would measure six quarters of the 

expansion from trough. Table 2 provides an overview of the expansion from trough for each of the 

G7 countries in all the post-world war recessions. In order to make the numbers comparable, the 

average quarterly growth rates during the expansion are shown. There appears to be a great 

degree of heterogeneity across countries. Compared to previous recessions, the recoveries of 

France and Japan from the Great Recession appear relatively strong; the recoveries of Canada 

and Germany appear relatively normal, while the recoveries of Italy, the United States and the 

United Kingdom appear relatively weak. 

 

Table 2: Comparison of GDP expansion from trough (%)1 

 1973-75 1979-82 1990-93 2001-03 2007-09 
Canada - 1.68 0.21 - 0.95 
France 0.32 0.52 0.32 - 0.48 
Germany 1.12 0.62 0.48 0.16 1.04 
Italy 1.45 1.89 0.86 0.18 0.49 
Japan 1.15 - 0.65 0.39 1.28 
United Kingdom 0.88 0.77 0.83 - 0.53 
United States 1.39 1.44 0.42 - 0.68 

1. The table shows the average quarterly growth in gross domestic product from trough. The length of the 
expansion is measured by the length of the preceding contraction. Source of data: OECD statistics. 
 

Figure 2 plots the relationship between average quarterly contraction and the average quarterly 

expansion. There appears to be a negative linear relationship, indicating that countries that 

suffered greater output loss grew more during the recovery. The black 45-degree line shows equal 
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growth rates of real GDP during contractions and expansions. The dots below the line describe 

periods where countries have recovered less than they have contracted. Conversely, the dots 

above the black line describe periods where countries have recovered more than they have 

contracted. The figure indicates that economies have generally recovered more than they 

contracted in all recessions. The one big exception is the Great Recession where all countries 

have recovered less than they have contracted in percentage terms. 

 
Figure 2: Comparison of GDP growth rates during expansions and contractions1 

1. The y-axis shows the average quarter growth rate during the expansion from trough, while the x-axis 
shows the absolute average quarterly growth during the contraction from peak to trough.  The length of the 
expansion is measured by the length of the preceding contraction. Source of data: OECD statistics. 
 
On the one hand, the observation stands in stark contrast to the notion of severe recessions being 

followed by sharp recoveries and indicates that the current economic recovery has been unusually 

weak. On the other hand, it reveals the unprecedented economic downturn experienced during the 

Great Recession. The interpretation largely depends on whether one believes that the Great 

Recession is comparable to the other post-world war II recessions. Reinhart and Rogoff (2012b) 

find that the distinction between recovery and recession is somewhat meaningless as “false dawns 

make it very difficult to detect the start of a lasting recovery in real times” (Reinhart & Rogoff 

2012b: 1). Another caveat with this analysis is that it focuses on a relatively short period after the 

contractions and thus fails to take into consideration years of economic growth (Krugman 2012). 
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3.2 Comparison with previous international financial crises 

A comparison with large post-world war II recessions may not be appropriate given the nature of 

the Great Recession. In contrast to many historical recessions, the Great Recession was 

associated with a deep financial crisis. The effects of recession triggered by financial crises tend to 

be more severe and prolonged as the crisis is followed by a repairment of financial conditions. 

Reinhart and Rogoff (2009) identify five comparable financial crises in modern times – Spain 

(1977), Norway (1987), Finland (1991), Sweden (1991), and Japan (1992). These so-called “big 

five” crises share similarities with the Great Recession on e.g. large declines in asset prices 

including housing prices, profound declines in unemployment, rising government debt and large 

countercyclical fiscal policies (Reinhart 2009).  

 

Figure 3 shows GDP for G7 economies around the Great Recession and for the “big five” around 

their respective crisis. While it may be to a lesser extent, the figure shows that the G7 countries’ 

recovery from the Great Recession is relatively weak, consistent with the previous findings in this 

chapter. When comparing the expansion from trough, the recovery from the Great Recession 

continues to appear weak, but potentially also to a lesser extent (see figure 4). Looking at the time 

for GDP to recover to its pre-crisis peak, the growth trajectory of many of the countries during the 

Great Recession however does not diverge from those of “big five” countries. It took the “big five” 6 

to 19 quarters to recover to pre-crisis peak GDP levels, while it took Canada, France, Germany 

and United States 9 to 14 quarters during the Great Recession.  

 

Figure 3: Comparison of GDP around the Great Recession and the “big five”1  

 
1. The y-axis depicts quarterly gross domestic product, indexed with pre-crisis peak=100, while the x-axis 
shows quarters from pre-crisis peak. Source of data: OECD statistics. 
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Figure 4: Comparison of GDP growth during expansion and contraction1 

1. The y-axis shows the average quarter growth during the expansion from trough, while the x-axis shows 
the absolute average quarterly growth during the contraction from peak to trough.  The length of the 
expansion is measured by the length of the preceding contraction. Source of data: OECD statistics. 
 

The comparison between different countries across time must be made with caution, as it groups 

countries with diverse institutions, financial structures and economic policies (Bordo 2012). The 

question is whether a comparison between the United States and Finland is more revealing than a 

comparison of the United States over a longer time horizon. In particular, the relatively strong 

recoveries from the deep recessions in Finland and Sweden stand out. Both countries abandoned 

their pegged exchange rate regimes in an attempt to recover from the crisis. The subsequent 

devaluations allowed them to benefit from relatively strong demand in the rest of world, to a large 

extent exporting their way out of the recession (Jonung et al. 2008). The policy tools available for 

Finland and Sweden in the 1990s were not very relevant for any of the G7 economies during the 

Great Recession. Due to the Great Recession being on a global scale, countries cannot rely on the 

rest of the world to maintain aggregate demand for their exports to the same extent as Sweden 

and Finland were able to. According to Reinhart and Rogoff (2012b), the comparison is better than 

the alternatives. As only Japan out of all G7 economies have experienced another systemic 

financial crisis in recent times, the alternative would be to compare the recent recession with the 

ones in the late 19th or early 20th centuries, but one would thereby assume that the current 

economy was more similar to one with a gold standard, no deposit insurance, no central bank 

before 1913 and minimal federal spending (Wolf 2012). 
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3.3 Comparison of individual demand components  

There are many possible reasons for why the recovery from the Great Recession has been less 

pronounced than previous recoveries. By looking at the development in the main components of 

aggregate demand – private consumption, government consumption, investment and exports – 

after each recession, this section will identify key differences between the recovery from the Great 

Recession and the recoveries from previous recessions.    

 

3.3.1 Private consumption  
As the largest component of aggregate demand, private consumption represents a key factor in 

the weak economic performance in the post-Great Recession period. In the United States, the 

United Kingdom, Japan, Italy and France, private consumption has grown very little after the Great 

Recession compared to after previous recessions (see figure 5). In contrast, the development of 

private consumption in Canada and Germany following the Great Recession is fairly similar to its 

development during the 1980s, 1990s and, in the German case, early 2000s. 

 

Figure 5: Comparison of private consumption across recessions1  

 
1. The y-axis depicts private consumption, indexed with pre-crisis peak=100, while the x-axis shows quarters 
from pre-crisis peak. Consumption paths are excluded for countries that did not experienced two consecutive 
quarters of negative growth. Source of data: OECD statistics. 
 

A large portion of the literature identifies the housing market as a primary reason behind the slow 

growth in private spending. The pre-crisis housing boom created substantial option value for 

households and allowed them to borrow large amounts that would not have been possible without 

house collateral. When the housing market crashed, the value of their assets plummeted while the 
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value of their liabilities remained (Koo 2014). Canada and Germany did not incur a housing boom-

bust episode (Hoffman & Lemieux 2014), which may explain why their recoveries do not depart 

much from previous ones. Germany already experienced a boom-bust episode during the 

aftermath of the country’s reunification, while Canada only experienced a modest housing boom 

that has yet to be followed by a bust (ibid.).  

 

Slow consumption growth may be a consequence of the slow recovery rather than a cause of it. 

Disposable income has grown very little in the post-Great Recession period. If disposable income 

grew as much as in other post-world war decades, consumption would naturally follow (Bailey & 

Bosworth 2013). There are however important interaction between income and consumption. If 

consumption grows rapidly, then demand growth is strong; jobs and income are generated and 

investment is stimulated. Expectations play an important role in forming the path of growth. If 

households and businesses expect slow growth, their spending, job search and investment 

choices will reflect that expectation and support maintaining the economy on a low growth 

trajectory (ibid.). According to French et al. (2013), expected income growth in the United States 

was much lower around the Great Recession than around previous recessions. Financial shocks 

are typically driven by overly optimistic expectations for growth in income and wealth, which are 

sharply adjusted when expectations eventually disappoint (IMF 2009). In contrast, oil shocks are 

typically driven by political factors and lead to recessions that are very costly but relatively short 

lived, while adjustment of expectations during the dot-com bubble burst was largely specific to the 

information technology sector. Political action and rhetoric may also have subdued growth 

expectations. While the initial goal of austerity was to restore confidence, the uncertainty related to 

tax hikes and spending cuts may have impeded consumer confidence and thus household 

consumption. Warnings over the future economic course – such as the one of US Treasury 

Secretary’s over a potential European “lost decade” (Lew 2014) – may arguably also contribute 

negatively to building confidence in the future global economy.  

 

3.3.2 Government consumption 

Another key factor that sets the current recovery apart from previous recoveries is the slow 

development in government expenditures. The United Kingdom, France and Japan have 

maintained continued growth in public spending in the recent recovery, but to a lesser extent than 

during most previous recoveries. The trajectory of Canada and Germany’s government 

expenditures appears relatively similar in the different recoveries. In the United States, fiscal policy 

in the recent recovery was initially highly expansionary, but reversed approximately 10 quarters 
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after the outbreak of the Great Recession. Unlike in most previous recoveries, Italy has greatly 

reduced their expenditures since the outbreak of the Great Recession (see figure 6). 

 

Figure 6: Comparison of government consumption across recessions1 

1. The y-axis depicts government consumption, indexed with pre-crisis peak=100, while the x-axis shows 
quarters from pre-crisis peak. Consumption paths are excluded for countries that did not experienced two 
consecutive quarters of negative growth. Source of data: OECD statistics. 
 

The financial crisis made economies more vulnerable to other negative shocks. The cost of bailing 

out banks and the decline in tax revenues due to lower economic activity or fiscal stimulus 

attempts worsened government finances. In the euro area, the ratio of government debt to GDP 

rose to levels that were much higher than averages after previous recessions (ECB 2014). 

Growing concerns about the sustainability of public finances resulted in a sovereign debt crisis in 

the euro zone countries. The increase in sovereign debt risk premia fed back into further increases 

in private sector costs of financing and more economic uncertainty (Solomon 2014). The solution 

was to cut spending and/or raise taxes to close the budget deficit. While the sovereign debt crisis 

primarily occurred in Europe, it influenced policy makers in other countries, making it difficult to 

pass initiatives with an expansionary fiscal mark (Bailey & Bosworth 2013). 

 

The presented findings raise the question whether the recovery from the Great Recession would 

have been so anaemic if government expenditures had grown at a similar rate as during previous 

national recoveries. By taking the average quarterly growth in government expenditures across 

previous recoveries, counterfactual paths for government expenditures and thus for aggregate 

demand are produced. The result provides a relatively weak support for the argument that that 
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excessive fiscal austerity explains the weak recovery, as it does not alter the GDP paths for most 

countries (see appendix 2). For instance, the time to recover to its pre-crisis GDP peak is the same 

for Canada, France, Germany and United Kingdom, while the United States would have recovered 

one quarter before. However, Japan would have recovered after 16 quarters compared to an 

actual recovery time of 22 quarters and Italy would only be 5 percent below pre-crisis GDP peak 

compared to an actual of 9 percent. It should be noted that the effect might be more pronounced if 

one takes into account possible multiplier effects. 

3.3.3 Investment 
The recovery of investment appears to exhibit a great degree of heterogeneity across the G7 

countries. Canada and Germany reached their pre-crisis investment peak relatively fast, the United 

States and the United Kingdom reached theirs after respectively 26 and 27 quarters, while France, 

Italy and Japan are far from their pre-crisis peak (see figure 7). Taking into account the large drop 

in investment during the recession, the recovery appears relatively strong in Canada, while it does 

not differ substantially from previous recoveries in Germany, Japan and the United Kingdom.  For 

Japan, this does not imply that the recovery has been strong, as figure 7 shows that investment in 

Japan has failed to rebound persistently from the last three recessions. A relatively strong recovery 

came at a halt at the onset of the European sovereign debt crisis approximately 15 quarters after 

the beginning of the Great Recession. The biggest outlier is the United States. While investment in 

the United States exhibits a slow but steady recovery, it departs from the previous v-shaped 

recoveries. Typically, investment falls more than GDP during recessions and the Great Recession 

was no exception. However, the recent recovery in the United States has not mirrored the 

historical pattern where investment rebounds just as sharply.  
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Figure 7: Comparison of investment across recessions1 

 
1.The y-axis depicts gross fixed capital expenditures, indexed with pre-crisis peak=100, while the x-axis 
shows quarters from pre-crisis peak. Paths are excluded for countries that did not experienced two 
consecutive quarters of negative growth. Source of data: OECD statistics. 
 

While the recovery from the Great Recession for some countries does not deviate substantially 

from previous recessions, the weak-to-moderate recovery in investment is puzzling when taking 

into account the historically unprecedented low policy interest rates across the advanced world as 

well as the substantial loss of capital during the recession. A part of the weak recovery may be 

explained by weak public investment. However, as the private sector is the primary investor, it 

could indicate that business investment is less sensitive to the easing of financing conditions. This 

may not out of line with the historical relationship, as other economic factors such as future 

economic conditions and uncertainty tend to drive investment decisions (e.g. Sharpe & Suarez 

2013; Banerjee et al. 2015). 

3.3.4 Exports 
In terms of exports, the difference between the growth trajectory around the Great Recession and 

previous recessions is not necessarily the recovery but rather the large contraction. This reveals 

the large degree of synchronization of the economic downturn experienced during the Great 

Recession. Export’s inability to fill the domestic demand gap represents a key explanation to why 

the contraction during the Great Recession was greater than during other recessions (Levchenko 

& Lewis 2009; IMF 2009). Despite the large drop in exports (or perhaps because of it), the 

recovery in exports has been relatively strong. The development from trough has been fairly similar 

to historical recoveries in France, Italy, the United States and the United Kingdom, while German 
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exports have recovered particularly strongly compared to previous recoveries. Canada’s recovery 

in exports has been relatively weak compared to previous recoveries, while the performance of 

Japanese exports looks weak but is difficult to evaluate due to data limitations (see figure 8). 

 

Figure 8: Comparison of export across recessions1  

 
1.The y-axis depicts exports, indexed with pre-crisis GDP peak=100, while the x-axis shows quarters from 
pre-crisis peak. Paths are excluded for countries that did not experienced two consecutive quarters of 
negative growth. Source of data: OECD statistics. 

This chapter has established that the growth trajectory after the Great Recession has been weak 

compared to recessions in previous decades. The recovery from the Great Recession has been 

underwhelming both if one looks at the longer-term growth path, the time to recover to pre-crisis 

GDP peak, and the expansion from trough. Ranking the factors by their relative importance in 

explaining the slow recovery is difficult. Different demand components have indirect effects on the 

economy and affect one another. This chapter has identified private and government consumption 

as the key aggregate demand components that differentiate the current recovery from previous 

ones. Countries that have maintained relatively high growth in private and public consumption 

(Canada and Germany) appear to have recovered strongest. While investment may have been 

weak given the loose monetary stance, the recovery from trough does not depart substantially from 

previous recoveries. One notable outlier is the United States, whose recovery pattern differs 

substantially. The chapter has further explored the scholarly disagreement regarding the basis for 

comparison. It may not be feasible to compare the Great Recession with some of the milder 

recessions that occurred during the 1980s, 90s and 00s, but international comparisons must also 

be made with caution. In terms of methodology, there is great dispute of which assessment is most 
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representative of the economic performance after the Great Recession. None of the assessments 

are without limitations, but the longer-term growth path provides the most comprehensive picture of 

the weak post-recession performance. 

4. Demand vs. supply side issues 
	
A key limitation of the analyses conducted in the previous chapter is that economies are subject to 

supply side constraints. Institutional, demographic and technological settings vary across time and 

influence a country’s ability to grow. The purpose of this chapter is therefore to explore the extent 

to which the G7 countries exhibit aggregate demand shortages and the extent to which growth is 

constrained by the productive capacity of the economy. Appendix 3 provides an overview of the 

data used in this chapter’s analyses. 

4.1 Output gap analysis 

The output gap indicates whether or not economies are experiencing (cyclical) aggregate demand 

issues. The output gap is defined as the difference between actual GDP and potential output. 

Potential output estimates the number of goods and services an economy can produce without 

being overheated. In other words, potential output is what the economy can produce when running 

at full employment and full utilization of other productive resources (Jahan & Mahmud 2013).  

 

Central for the assignment are the OECD estimates of the variable. OECD defines potential output 

as “the level of output that an economy can produce at a constant inflation rate. Although an 

economy can temporarily produce more than its potential level of output, that comes at the cost of 

rising inflation. Potential output depends on the capital stock, the potential labour force (which 

depends on demographic factors and on participation rates), the non-accelerating inflation rate of 

unemployment and the level of labour efficiency” (OECD 2014a). It is important to stress that, 

unlike many macroeconomic variables, potential output is non-observable and therefore is subject 

to a degree of uncertainty. While it serves as a useful tool for guiding monetary policy, its 

limitations must be recognised. One must be particular cautious in the assessment around the 

Great Recession as crises tend to amplify the usual difficulties in gauging cyclical slack. Hysteresis 

effects and structural reforms in the wake of crises are among items that make it particularly 

difficult to assess (Bouis et al. 2012). 

 

When aggregate demand is below potential output, the economy can grow faster than the growth 

in potential output, but when the level of aggregate demand reaches the level of potential output, 

further growth of output will be constrained by this supply side growth rate. If an economy is 
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exhibiting a negative output gap, it is consequently all else equal an indication that aggregate 

demand is too low. In contrast, if an economy is exhibiting a positive output gap, it indicates that 

aggregate demand is too high (or aggregate supply too low).  

 

Figure 9 shows the development of the individual G7 countries’ output gaps. The output gaps of all 

countries fell significantly at the onset of the Great Recession in late 2007 and with the exception 

of Germany and the United Kingdom have remained below zero in the post-crisis period. The 

countries largely fall into two groups. Germany, the United Kingdom and Japan closed their large 

negative output gaps fairly quickly and have in recent years exhibited output gaps that fluctuate 

around zero. The United States, France, Italy and Canada have either managed to reduce their 

negative gap quickly but were negatively affected by the European sovereign debt crisis, or 

reduced their output gap in a steady but slowly manner. In 2015, output gaps in these four 

countries ranged between 1.3 percent and 3.7 percent. OECD expects that output gaps in all the 

G7 countries will continue to close within the next two years, indicating that the aggregate demand 

deficiencies will be reduced (OECD 2016a).  

 

Figure 9: Output gap (%)1 

 
1. The y-axis shows the output gap as a percentage of potential output. Source of data: OECD Economic 
Outlook June 2016. 
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4.2 Loss of potential output analysis 

While the output gap analysis conducted in sub-chapter 4.1 indicates that especially countries as 

Italy and the United States continue to experience aggregate demand shortages, an analysis of the 

loss in potential output may suggest that growth is constrained by a slow development in potential 

output. As noted above, potential output is a variable that explains the supply capacity of the 

economy. This thesis applies the methodology of Ball (2014a) to assess the loss of potential 

output. Annual series of the variables “gross domestic product, volume, market prices” and 

“potential output of total economy, volume” are obtained from the OECD economic outlook from 

June 2016. To assess the loss, the author uses annual series from the OECD economic outlook 

from December 2007. These include estimates of potential output through 2009. These pre-crisis 

data are extended beyond 2009 by assuming that the annual change between 2000 and 2009 in 

potential output is constant from 2009 to 2015. In this way, an estimate for the levels that potential 

output would have been at if not for the recession is obtained and it is possible to compare the pre-

crisis trend with the post-crisis trend. 

 

The loss in potential output is calculated as the difference between the estimated level and what 

would have been attained if potential output had continued to grow at its pre-crisis rate and level. 

Figure 10 shows a comparison of each G7 country’s pre-crisis data on potential GDP and the 

latest potential and actual GDP data. The figure shows that for all countries, the level of potential 

output is substantially lower than the trajectory that appeared to be in place prior in 2007 (the 

distance between the blue and the red line). A weighted estimate shows that as of 2015 the G7 

economies have experienced a loss in potential of -8.5 percent relative to pre-crisis potential GDP. 

Italy has experienced the greatest loss (-14.4 percent) and Germany the smallest (-4.1 percent). 

The United States has the second smallest loss of potential (-7.6 percent), but it is much more 

negative than that of Germany. The potential output losses indicate that the Great Recession has 

left significant marks on the productive capacity of the economies. 
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Figure 10: Potential and actual output1 

1. The figures show potential output and actual output in billions in national currency. The blue line shows 
the pre-crisis (2007) path of potential output. The red line shows the post-recession (2016) path of potential 
output. The black line shows the path of actual output. Source of data: OECD economic outlook June 2016. 
 

For all the countries, the loss in potential output is considerably greater than the output gap (see 

table 3). On the one hand, it could suggest that the countries face greater issues with the supply 

side than with the demand side of their economies. Gordon (2015) supports this finding, arguing 

that the low unemployment gap (the difference between the actual and structural unemployment 

level) confirms that advanced economies are facing difficulties raising supply. On the other hand, 

the finding could imply an even higher output gap. If the output gap of e.g. the United States is 
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measured against the pre-crisis trend, it would be around 9.5 percent, indicating that there had 

been made little progress catching up to what was regarded as economic potential. One could 

therefore argue that the closing of the output gap is largely due to the fact that estimates of 

potential have been revised downward. Summers (2015a) and Baily and Bosworth (2013) argue 

that the low level of inflation across the advanced economies largely confirms the importance of 

demand in the low growth post-crisis environment. Typically demand shocks are associated with 

both quantities and prices going down, while supply shocks are associated with quantities going 

down and prices going up (Summers 2015a). 

 

Table 3: Output gap and loss of potential output (%)1 

  Output gap, 2015 Potential output loss, 2015 
Canada -1.3 -9.0 
France -1.8 -9.3 
Germany 0.2 -4.1 
Italy  -3.7 -14.4 
Japan -0.3 -9.7 
UK 0.0 -11.7 
USA -2.0 -7.6 
G7* -1.5 -8.5 

1. Weights proportional to USD potential output in 2015. Source of data: OECD Economic Outlook 
December 2007 and June 2016. 
 
A possible scenario is that OECD has overestimated potential output prior to the Great Recession. 

As a robustness check, this thesis applies IMF data to the loss of potential output analysis by 

comparing potential and actual output estimates from the World Economic Outlook database in 

October 2007 and April 2016. The series in the 2007 data end in 2008, so this thesis extrapolates 

potential output over 2009-2015 based on its path over 2000-2008. Appendix 4 shows that the IMF 

and OECD databases yield very similar results across the sample. The only notable deviation is 

the United States. IMF data suggests that loss of potential output is 10.2 percent, somewhat higher 

than the estimate, 7.6 percent, using OECD data. 

 

In addition to the level of potential GDP being substantially lower relative to its pre-crisis trend, its 

growth rate is also affected negatively (see table 4). Ball (2014a) referred to this as “super-

hysteresis”. Comparing the period 2002-2007 using the 2007 data with 2010-2015 using the 2016 

data suggest that the growth rates in the seven economies are on average reduced by 

approximately 1 percentage point. Using only the 2016 data suggests a 0.7 percentage point. The 

growth depression in the United States was also 0.7 percentage points. In Italy, potential growth 

has even turned negative, while in Germany growth rates post-recession is similar to pre-recession 

rates. 
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Table 4: Average growth rates of potential GDP (%)1 

 Pre-recession* Post-recession Difference 
Canada 2.6 (2.9) 1.9 -0.8 
France 1.7 (2.1) 1.0 -0.7 
Germany 1.1 (1.5) 1.1 0.0 
Italy  1.0 (1.4) -0.4 -1.4 
Japan 0.6 (1.4) 0.3 -0.3 
UK 2.3 (2.7) 1.3 -1.0 
USA 2.4 (2.6) 1.7 -0.7 
G7** 1.9 (2.2) 1.2 -0.7 

1. Pre-recession refers to the period of 2002-2007, while the post-recession period refers to 2010-2015. The 
difference is between growth in the post-recession and the pre-recession period. *The parenthesis shows the 
2007 data. **Weights proportional to USD potential output in 2015. Source of data: OECD Economic Outlook 
December 2007 and June 2016. 
 

The potential growth depression is somewhat surprising. It is generally believed that recessions 

tend to have only a temporary effect on potential growth, resulting in a one-time shift in the level of 

potential output (see e.g. Reifschneider et al. 2013). Permanently lower potential growth requires 

permanently lower total factor productivity. This in turn requires changes that lead to permanently 

lower expenditures on research and development or permanently lower reallocation of funds, such 

as increased legal or self-imposed restrictions on risk-taking by financial institutions or 

discouraging taxation of entrepreneurship (Blanchard et al. 2015). However, a recent study of 22 

advanced economies since 1960 showed that for 30-35 percent of the time, recessions are 

followed by lower growth rate of output in a time span of both four and ten years, indicating that 

growth can be depressed at least in the medium-term (ibid.). 

 

The supply capacity of the economies appears to have been substantially reduced after the 

recession, indicating that the recession has resulted in a lower long-term supply. One may interpret 

this as evidence of hysteresis. However, it is not easy to quantity these hysteresis effects as the 

factors that cause a recession may continue to have an impact once the recession has ended, 

which is difficult to separate from the hysteresis effect (Delong & Summers 2012). One may 

characterise the developments as a form of institutional hysteresis. Institutional changes in 

response to the crisis such as stricter capital requirements or changes in bank business models 

may have lowered the path for potential output (Blanchard et al. 2015).  

 

Regardless, the findings of this chapter indicate that the countries experience greater supply-side 

than demand-side issues. All the potential output losses are greater than the current output gaps 

and potential growth is reduced. The country sample exhibits some degree of heterogeneity. There 

is no clear pattern in terms of loss of potential and output gap. The United Kingdom and Japan 

have large losses of potential output, but negligible output gaps, while Italy has both the largest 
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output gap and loss of potential. In Europe, Germany is an outlier. The country has a positive 

output gap, a small loss of potential output and zero growth depression. The United States has one 

of the smallest losses of potential output, but a relatively negative output gap. To shed further light 

on the country differences as well as supply- and demand dynamics, the next chapter will 

investigate the individual components of supply growth per capita. 
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5. Supply side deficiencies 
 
The purpose of chapter 5 is to decompose potential growth’s factor inputs in order to understand 

what has caused the potential output growth decline. The decomposition will provide an 

understanding of the factors driving the weak economic recovery as well as the differences across 

countries. Unless otherwise specified, when commenting on the decline/shortfall, the author refers 

to the difference between the average growth in the pre-recession period (2002-2007) and the 

post-recession period (2010-2015). 

5.1 Decomposition of potential per capita output  

While measures of potential output disregard short-term cyclical movements, they may still change 

from year to year due to supply conditions such as changes in key production inputs of capital, 

labour and their productivity and variations in investment and the degree of persistent 

unemployment (ECB 2011). To identify the causes of the shortfall in potential output growth, this 

thesis applies a growth accounting framework to decompose potential output growth into four 

components – capital per worker, total factor productivity, potential employment rate and active 

population rate. 

 

Beffy et al. (2006) describe the OECD’s method for estimating potential output, which is based on 

a Cobb-Douglas production function. The function can be represented by the following equation: 

 

Equation 1: 

 !∗ = !∗ ∗ !∗ ! ∗ !!!!, 

 

where (Y*) is potential output, (N*) is potential employment, (E*) is multi factor productivity or 

labour efficiency and (K) is the capital stock. In turn, potential employment depends on the labour 

force participation rate and the natural rate of unemployment, and the productive capital stock 

depends on the gross fixed capital formation and the scrapping rate. 

 

Taking the logarithm of equation 1 yields: 

 

Equation 2: 

 !∗ = ! ∗ !∗ + !∗ + 1 − ! ∗ !, 
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where small letters are logarithmic variables. By adding and subtracting the logarithms of the total 

population, potential employment and the working age population, and then taking the first 

difference, one can to construct potential growth per capita by the following equation: 

 

Equation 3:  

! ! − ! = ! ∗ ! ! + 1 − ! ∗ ! ! − ! + ! ! − !"# + !(!"# − !), 
 

where d( ) is the first difference, (p) is the total population and (pwa) is the working age population 

(15-74). According to OECD, the wage component, (a), is 0.67 (OECD 2016b). Intuitively, equation 

3 can be restated the following way:  

 

Equation 4: 

!"#$%#&'( !"# !"#$%" !"#$%ℎ = 

!"!#$ !"#$%& !!"#$%&'('&) + 

!"#$%"& !"# !"#$%# + 

!"#$%#!"# !"#!!"#$%& !"#$ + 

!"#$%& !"!#$%&'"( !"#$ 

 

Total factor productivity (or more modestly multi-factor productivity) is an indicator of the capacity 

to produce growth of income per unit of primary input. It reflects the combined effects of intangible 

technological change, economies of scale, efficiency, utilisation and measurement errors (OECD 

2001). The active population rate refers to the share of the working age population in the total 

population, while the potential employment rate considers the potential employment as a share of 

the working age population. 

 

The average potential per capita growth rates in the pre-recession period and post-recession 

period are shown in table 5, while appendix 5 shows the annual development from 1996 to 2016. 

Overall, the G7 potential output per capita growth has declined by 0.5 percentage points. There is 

a large degree of heterogeneity across the G7 countries. The United Kingdom has experienced the 

largest decline (-1.4 percentage point), followed by Italy (-1.2 percentage point). The smallest 

decline occurred in Japan (-0.0 percentage point). The United States and France have 

experienced the second smallest decline (-0.5 percentage point). As the only country in the 

sample, Germany has recorded a rise in potential per capita growth at 0.1 percentage point. It 

should be noted that generally the difference would have been larger if the post-crisis numbers 
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were compared to data from 2007 as OECD has also revised some of its estimates of potential 

output downwards in the years before the recession in its 2016 edition. 

 

Table 5: Average growth rates of potential per capita output (%)1 

 Pre-recession Post-recession Difference 

Canada 1.6 0.7 -0.9 
France 1.0 0.4 -0.5 
Germany 1.1 1.2 0.1 
Italy 0.9 -0.3 -1.2 
Japan -0.1 -0.1 0.0 
United Kingdom 1.9 0.5 -1.4 
United States 1.4 0.9 -0.5 
G7* 1.2 0.6 -0.5 

1. The numbers stated are the average growth rate in the post-recession period (2010-2015) and the 
average growth rate in the pre-recession period (2002-2007). *Weights proportional to USD potential GDP in 
2015. Source of data: OECD statistics. 
 

5.1.1 Capital per worker 

Table 6 shows the average pre- and post-recession growth contribution of capital per worker to 

potential output for all G7 economies. Appendix 6 shows the annual development from 1996 to 

2016. All the countries except Canada in the sample have on average experienced declining 

growth in the capital stock. In fact, the capital stock is the largest contributor to the decline in 

potential growth per capita in five out of seven countries. 

 

Table 6: Average growth contribution of capital per worker (%)1 

 Pre-recession Post-recession Difference 
Canada 0.3 0.5 0.1 
France 0.4 0.3 -0.2 
Germany 0.2 -0.1 -0.3 
Italy 0.4 -0.2 -0.5 
Japan 0.5 0.1 -0.4 
United Kingdom 1.0 0.7 -0.3 
United States 0.8 0.5 -0.3 
G7* 0.6 0.4 -0.3 
1. The pre-recession number is the average growth contribution of capital per worker in the period from 
2002-2007, while the post-recession number is the average contribution of capital per worker in the period 
from 2010 to 2015. *Weights proportional to USD potential GDP in 2015. Source of data: OECD statistics. 
 

Investment in most advanced economies have remained below pre-crisis level while depreciation 

rates have been high due to the growing share of information and communication technology and 

intangible investment in total investment (OECD 2016a). Although it has improved in recent years, 

weak capital stock growth accounted for approximately 63 percent of the slowdown in the United 
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States. The finding confirms the observation made in chapter 3 that recovery in investment in the 

United States has been weak. In contrast, table 6 contradicts the observation made in chapter 3 

that recovery in investment has been relatively strong in Germany. Germany has one of the lowest 

investment rates among OECD members and is one out of two countries in the sample, where the 

capital stock has contributed negatively to per capita growth in the post-recession period. Public 

investment was among the first items to be sacrificed in Germany’s fiscal consolidation efforts. 

However, as public investment over a long period has represented a relatively small share of total 

investment, a large part of the investment slump must be the responsibility of the private sector 

(Lindner 2014). 

 

5.1.2 Total factor productivity  
Table 7 shows the average pre- and post-recession growth contribution of total factor productivity 

to potential output for all G7 economies. Appendix 7 shows the annual development from 1996 to 

2016. On average, the contribution of total factor productivity declined by 0.2 percentage point 

from the pre-recession period to the post-recession period and has declined in all countries, except 

Japan whose total factor productivity improved only 0.1 percentage point. 

 

Table 7: Average growth contribution of total factor productivity (%)1 

 Pre-recession Post-recession Difference 
Canada 0.5 0.3 -0.2 
France 0.5 0.3 -0.2 
Germany 0.6 0.5 -0.1 
Italy -0.4 -0.6 -0.2 
Japan 0.4 0.4 0.1 
United Kingdom 0.5 0.0 -0.5 
United States 1.0 0.8 -0.2 
G7* 0.7 0.5 -0.2 

1. The pre-recession number is the average growth contribution of total factor productivity in the period from 
2002-2007, while the post-recession number is the average contribution of total factor productivity in the 
period from 2010 to 2015. *Weights proportional to USD potential GDP in 2015. Source of data: OECD 
statistics. 
 

OECD argues that advanced economies are experiencing a slowdown in the pace at which 

innovations spread across the economy and a decline of business dynamism, as entry and exit 

rates have fallen and introductions of new product market reforms have been limited (OECD 

2016a). Indeed, declining total factor productivity is responsible for approximately 45 percent (0.2 

percent points) in the United States. According to Cardarelli and Lysinyan (2015), the United 

States’ technological change has been relatively stable the last 20 years while technical efficiency 

has slowed. Inter-state differences suggest that inefficiencies can be limited by investing in human 
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capital and R&D. It indicates that the problem concerns the management, and not the development 

of innovation. Since the mid-1990s Europe has fallen behind the United States in terms of total 

factor productivity. Structural rigidities in labour and capital markets as well as slower adoption and 

diffusion of information and communications technology (ICT) have been found to be key factors in 

explaining the slowdown in total factor productivity growth in Europe (The Conference Board 

2015). While all European countries have relatively low contribution of total factor productivity, Italy 

stands out with a negative growth contribution of total factor productivity since 2002 (see appendix 

7). The country’s inability to adopt new technology and inadequate management practices are 

identified as possible reasons for the resource misallocation (Hassan & Ottaviano 2013). 

 

5.1.3 Potential employment rate 
Table 8 shows the average pre- and post-recession growth contribution of potential employment to 

potential output for all G7 economies. Appendix 8 shows the annual development from 1996 to 

2016. On average, the growth contribution of potential employment did not change substantially 

from the pre-recession period to the post-recession period (0.1 percentage point). In Germany, the 

contribution of potential employment grew 0.7 percent in the post-crisis period. The country has 

since the millennium opted for labour market and other structural reforms, which have 

strengthened employment substantially (OECD 2014b). In contrast, weak labour markets have 

reduced potential growth in Canada, France and Italy. 

 

Table 8: Average growth contribution of potential employment rate1 

 Pre-recession Post-recession Difference 

Canada 0.5 -0.1 -0.5 
France 0.2 0.0 -0.2 
Germany 0.2 0.8 0.7 
Italy 0.9 0.0 -0.9 
Japan 0.0 0.3 0.3 
United Kingdom 0.2 0.2 0.0 
United States -0.3 -0.2 0.1 
G7* -0.0 0.0 0.1 

1. The pre-recession number is the average growth contribution of potential employment in the period from 
2002-2007, while the post-recession number is the average contribution of potential employment in the 
period from 2010 to 2015. *Weights proportional to USD potential GDP in 2015. Source of data: OECD 
statistics. 
 

Labour markets weaken either because structural unemployment rate rises, the number of people 

withdrawing from the labour force increases, or skills deteriorate as people are without 

employment for an extended period (OECD 2016a). By investigating the individual components of 

potential employment, one can observe that the structural unemployment has increased in Italy 
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and France, while Canada is experiencing a slow development in the labour force participation 

rate. Also, while the potential employment rate improved slightly in the United States in the post-

recession period, it has consistently contributed negatively to growth since 2001 (see appendix 8). 

A combination of structural and cyclical forces has put downward pressure on the labour force 

participation rate. As the economy weakened in early 2001, the participation dropped and 

remained low, mirroring the “jobless recovery” where employment declined and job opportunities 

were persistently lacking. Compositional changes in the work force also reduced the aggregate 

labour participation rate. Younger groups are replacing the “baby boom” generation in the labour 

market, whose participation rate have historically been much lower (Aaronson et al. 2006) 

	
5.1.4 Active population rate 
Table 9 shows the average pre- and post-recession growth contribution of the active population 

rate to potential output for all G7 economies. Appendix 9 shows the annual development from 

1996 to 2016. On average, the contribution of the active population rate did not change 

substantially from the pre-recession period to the post-recession period (-0.1 percentage point). An 

ageing population growth has dampened potential growth to a small extent in Germany and the 

United States and to a great extent in the United Kingdom in the post-recession period. The 

contribution of the active population rate has improved substantially in Italy, while it has improved 

slightly in France and Japan. 

 

Table 9: Average growth contribution of active population rate1 

 Pre-recession Post-recession Difference 

Canada 0.3 -0.1 -0.3 
France -0.2 -0.1 0.0 
Germany 0.1 0.0 -0.1 
Italy 0.0 0.5 0.4 
Japan -0.9 -0.9 0.0 
United Kingdom 0.4 -0.2 -0.6 
United States 0.2 0.1 -0.1 
G7* 0.0 -0.1 -0.1 

1. The pre-recession number is the average growth contribution of active population in the period from 2002-
2007, while the post-recession number is the average contribution of potential employment in the period from 
2010 to 2015. *Weights proportional to USD potential GDP in 2015. Source of data: OECD statistics. 
 

In countries like Japan, the United Kingdom and France, an ageing population was already slowing 

down growth in potential output well before the recession. Since 2002, the Japanese active 

population rate has contributed negatively to growth and the contribution has, despite its recent, 

small improvement, been consistently below zero (see appendix 9). For several decades, Japan 
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has struggled with sub-par growth and unsustainable government finances under these less 

favourable demographic conditions. There is a growing concern that other advanced economies 

face or will face “lost decades” similar to those of Japan in 1990 and 2000. The working age 

population has already reached its maximum in Japan, Germany and Italy, while is expected to 

shrink within the next century in the remaining G7 countries (Nuño et al. 2012). So while it cannot 

explain the shortfall in potential out growth, the active population rate is contributing very little or 

negatively. This confirms that demographics pose a key challenge for economic growth in 

advanced economies. 

 

This sub-chapter has found that while there is some degree of heterogeneity across the country 

sample, shortfalls in capital per worker and total factor productivity growth primarily explain the 

decline in potential output per capita growth. Overall, the contribution of potential employment 

growth to potential output per capita in the G7 economies has improved slightly due to the positive 

development in the labour markets of Germany, Japan and to a smaller extent the United Kingdom 

and the United States. An ageing population is weighing down potential growth in some countries, 

but the average G7 difference between the post-recession and pre-recession rate is small. The 

sub-chapter revealed that much of the decline already started in the late 1990s/early 2000s, but 

worsened after the Great Recession. It provides some support for the secular stagnation 

hypothesis identified in the literature review. Total factor productivity was already declining and the 

contribution of employment and the working age population were quite small both before and after 

the recession. 

5.2 Endogeneity of supply 

 
“A soft economy casts a substantial shadow forward onto the economy’s future output and 

potential. This might have been a theoretical notion some years ago; it is an empirical fact today” 

Lawrence H. Summers (2014a) 

 
The findings from chapter 4 suggest that most of the economies in the sample are experiencing 

supply side issues. Output gaps are closing indicating that at least cyclical deficiencies in 

aggregate demand have disappeared, potential GDP losses are large and growth in potential GDP 

appears to have been reduced after the Great Recession. Modern macroeconomics typically 

contradict these findings, predicting that the productive potential of an economy is unaffected by 

crises and their impact on aggregate demand. The Solow growth model provides a supply-oriented 

account of the growth process, in which demand adjusts to accommodate to the expansion of 

potential output.  Demand only has a transitory impact on the utilization of resources and the 
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development of these resources - and hence potential output - is independent of demand over time 

(Setterfield 2010). While it is possible that recessions may have a permanent effect on the level of 

potential output, due to a lower equilibrium capital-labour ratio, the Solow growth model predicts 

that output will continue to grow at an exogenously given natural rate.  

 

In the aftermath of the Great Recession, scholars including Hein (2015), Reifschneider et al. 

(2013) and Summers (2014a) have proposed that aggregate supply does respond to weak 

aggregate demand, that is, the productive potential is endogenously determined. Summers 

(2014b) calls the phenomenon the inverse Say’s law, i.e. a lack of demand creates a lack of 

potential supply. In OECD (2016a), Mann describes the phenomenon as a low growth trap, arguing 

that weak aggregate demand creates negative feedback-loops that constrain potential output. 

These propositions attach an importance to the principle of path dependence. Echoing the words 

of Kalecki (1968: 263), it suggests that “the long-run trend is but a slowly changing component of a 

chain of short- period situations; it has no independent entity”. 

 

There are a number of channels through which demand can affect the supply side of the economy. 

The influence of aggregate demand on labour markets is a highly investigated channel (see e.g. 

Blanchard & Summers 1986, Delong & Summers 2012) and is often referred as hysteresis. A 

recession may alter the employee skills demanded by firms, leaving the labour force unfit for the 

labour market. Anderton et al. (2014) show that unemployment rate among low skilled workers in 

Europe has increased by far more than the one among high skilled workers, indicating a large fall 

in demand for the less skilled. If workers are unemployed for an extended period of time, skills and 

human capital may deteriorate. Further, new entrants in the work force may be unable to obtain the 

necessary skills and level of human capital. Workers may also become discouraged in their job 

search, becoming increasingly detached from the labour market and decide to leave the labour 

market completely, resulting in an increased structural unemployment rate (Ibid.).  

 

A second channel is the feedback loops between demand and productivity. Economic growth itself 

may foster productivity growth. When there is an economic motive for raising output per capita, 

entrepreneurs seek out inventions and improvements and speed up the rate at which discoveries 

are diffused. Investment also acts simultaneously as the means of expanding the capital stock, 

feeding technological innovation into the production process and extending possibilities for 

innovation. Conversely, productivity may slow under weak aggregate demand as businesses adopt 

higher risk premiums and a more cautious approach to spending, reducing their inclination to 

finance more risky projects. Indeed, Field (2012) shows that between 1890 and 2004, total factor 
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productivity in the United States was strongly pro-cyclical and Elwell (2013) finds that research and 

development costs are pro-cyclical. Both findings suggest that a tight and rapidly expanding goods 

market induces more productivity growth. While it may be out of this thesis’ scope to assess the 

accuracy of OECD’s estimate of multi-factor productivity, it is worth noting that the variable is 

constructed as a residual, which implies that it could measure other aspects of the economy than 

productivity and technological change. Ford (2015) makes an interesting point about the 

connection between productivity and demand: “Productivity does not measure how much a 

business could produce per hour; it measures how business actually does produce. In other words, 

productivity is directly influenced by demand” (Ford 2015: 201). This point is highly relevant for G7 

and other advanced economies, as services account for the majority of their economies. Service 

firms are largely unable to pile up their output in inventories, and are thus required (and able) to 

respond to changes in demand immediately. Other scholars have proposed a positive link between 

rising productivity and weak aggregate demand. Recessions may cause some sort of 

Schumpeterian creative destruction, removing inefficient, non-innovative companies, which 

strengthen the underlying economy (Abiad et al. 2009). This mechanism has not materialised in 

the data yet. 

 

A third channel is the obvious connection between capital formation and the capital stock. As 

investments are withdrawn or withheld during weak economic periods, it can result in a 

permanently lower stock. In turn, weak or uncertain demand outlook has a large effect on business 

investment. As investments are typically characterised by irreversibility and as time-consuming, the 

decision to investment remains forward-looking and dependable on future return (Anderton et al. 

2014). Weak foreign demand might also reduce the profits of foreign subsidiaries of domestic 

corporations and thereby limit the internal funds available to support capital expansion at home. 

The importance of aggregate demand for investment is highly documented (see e.g. Banerjee et 

al. 2015). A recent empirical investigation of the main determinants of business investment growth 

in 22 advanced economies for instance highlights the importance of effective demand and 

uncertainty. Weak expected demand contributed by more than 80 percent to the investment 

slowdown, while uncertainty contributed by 17 percent (Bussière et al. 2016). Although such 

demand-induced capital deepening effects are presumably not permanent, they are expected to 

persist for many years given the large costs it requires to adjust business investment 

(Reifschneider et al. 2013). 

 

Gordon (2015) accepts the interaction between demand and supply, but primarily argues for a 

reverse causality in line with the proposition of the original Say’s law. Slow growth in potential 
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output from the supply side originating from slow productivity and population growth as well as 

declining labour force participation may lower the need for capital formation. This in turn reduces 

aggregate demand and reinforces the decline in productivity growth. It is also possible that an 

exogenous decrease in potential output growth led households to reduce consumption and firms to 

reduce investment, triggering an initial recession (Blanchard et al. 2015). While labour input 

expands too rapidly relative to output during the last stages of a business cycle expansion, 

productivity tend to grow too slowly. This implies that companies are required to eliminate this 

“overhiring” during the recession and the initial recovery (Gordon 2003). Further, firms tend to 

over-accumulate capital during expansions (Beaudry et al. 2014). These two tendencies suggest 

that the private sector takes some time before realizing than productivity growth has actually 

slowed down. As the Great Recession was triggered by a financial crisis, financial fragilities may 

also have led to worries about liquidity and a collapse of financial intermediation in the short-run, 

leading to long-run effects of changes in bank behaviour or bank regulation. These changes could 

possibly lead to less efficient intermediation which in turn could decrease the efficiency of the 

reallocation process and generate less output and even output growth. The uncertainty on the 

labour market may also adverse influence aggregate demand, indicating a somewhat reverse link 

between supply and demand. Job security appears fragile, as most of the newly created jobs are 

low wage jobs and temporary positions. Workers therefore do not consider the increase in their 

income as permanent and do not increase their spending accordingly (Ford 2015). 

 

The above-mentioned channels have the following implications for the preliminary findings of the 

thesis. If total factor productivity and the capital stock are influenced by aggregate demand, it may 

be that the preliminary findings are misunderstood. That is, growth may not primarily be 

constrained by a reduction in potential capacity. Instead, the root cause to the slow economic 

recovery may be demand deficiencies. If current consumption is disappointing and its future 

outlook remains weak, firms have little incentive to invest in new technology and capital, which 

implies that growth in total factor productivity and capital per worker and consequently potential 

output per capita growth will remain low. However, it is also possible that supply side forces 

triggered the initial drop in demand, indicating a somewhat reverse relationship. That total factor 

productivity already was declining prior to the crisis and labour inputs have contributing very little 

both in the pre- and post-recession period somewhat reinforce the argument of such a reverse 

relationship. Regardless of the direction of causality, demand and supply are unquestionably 

interlinked. The recession and the recovery period are indeed a testament to this link. The 

evidence presented in this thesis therefore suggests that both supply and demand deficiencies 

exist, reinforcing each other. If one accepts the notion that demand deficiencies exist, the question 
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thus becomes why? The next chapter will explore the evidence of the two hypotheses – the debt 

overhang and secular stagnation.	
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6. Demand side deficiencies 
 
Chapter 7 will investigate two key demand deficiency hypotheses – the debt overhang and secular 

stagnation hypothesis. 

6.1 Debt overhang 

 
As explored in chapter 2, a possible explanation for the low growth in the post-recession period is 

a debt overhang. The purpose of this sub-chapter is to investigate whether private sector 

indebtedness has been a contributing factor to the weak recovery in consumption and investment. 

In financial literature, debt overhang is defined as high levels of debt that is curbing investment 

because the benefits from additional investment in firms with risky debt accrue to existing debt 

holders rather than shareholders (Kalemli-Özcan et al. 2015). In macroeconomics, a private debt 

overhang simply refers to the situation where high levels of private debt (in this thesis as a 

percentage of GDP) are holding back private expenditures. The following analysis will investigate 

the extent to which the private sector has changed its consumption and investment patterns 

following the Great Recession. One may hypothesize that patterns have changed most in those 

countries with the greatest debt overhang. This would be an indication that the desire to 

deleverage has influenced behaviour, i.e. that growth in consumption and investment is hindered 

by a debt overhang. 

 

Changes in household consumption pattern are given by the change in household savings as a 

percentage of GDP, which measures the relationship between disposable income and 

consumption. When saving rates increase, disposable income increases relative to consumption, 

leading to a reduction in domestic demand, all else equal. Equivalently, changes in investment 

patterns are identified by changes in net lending as a percentage of GDP. Net lending is the 

difference between gross saving (profit after tax and dividends) and investment and measures 

corporations’ net financial investments (if positive), or their net needs in terms of external finance 

(if negative). When net lending increases, savings increase relative to investment, resulting in a 

reduction in domestic demand, ceteris paribus.  

 

Figure 15 shows the disposable income (red line) and consumption (blue line) for households and 

non-profit institutions serving households from 1995 to 2015 in all G66 countries. Equivalently, 

																																																								
6 Data for Canada is not available and the country is therefore excluded from the analysis. Data for the 
United States are only available from 1998.  
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figure 16 shows gross investment (red line), gross saving (blue line) by non-financial corporations 

from 1995 to 2015 for all G6 countries.  

 

Figure 15: Consumption and disposable income pattern1 

 
1. Household consumption and disposable income also include non-profit institutions serving households. 
Numbers are shown in millions of national currency. Source of data: OECD financial account. 
 
 
 

 

 

 

 

 

 

 

 

 



Hannah Perregaard Master’s Thesis January 2017 

52 

Figure 16: Gross investment and gross saving (net lending) pattern1 

  
1. Gross investment is gross capital formation and gross saving is profit after tax and dividends by non-
financial corporations. Numbers are shown in millions of national currency. Source of data: OECD financial 
account statistics. 
 
A stable relationship between disposable income and consumption is generally observable (see 

figure 15). Household expenditures usually do not display large variability, as households tend to 

smooth their consumption (Gerlach-Kirsten et al. 2013). In contrast, corporations demonstrate 

great variability in their net lending position. Investment spending is rather sensitive to economic 

conditions and thus more volatile than consumer spending. This sensitivity may in part reflect that 

investment projects can be postponed for later when economic conditions are more favourable 

(Elwell 2011). In addition, there appear to be large cross-country differences in corporate net 

lending. Net lending by non-financial corporations was negative in the United States prior to 2002. 

During the years 2002-2005, U.S. corporations experienced small positive net lending positions. 

After the Great Recession, the gap between gross savings and gross investment turned positive, 

with net lending averaging 1-2 percent of GDP. German companies demonstrated similar 

behaviour as its American counterparts with occasional positive net lending positions during the 

mid-2000s, which after the financial crisis turned consistently positive. Net lending has been 

positive and rising since 1991-92 in Japan. Similarly, net lending rose significantly after 2001 in the 
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United Kingdom. However, net lending has remained negative in France throughout the observed 

period and in Italy until 2014 (see figure 16). 

 

A closer investigation, summarised in table 10, suggests that countries have adjusted their balance 

sheets after the Great Recession. Compared to the pre-recession period, all countries except Italy 

and Japan have experienced an increase in average household saving rates in the post-recession 

period of 2010-15. Similarly, all countries experienced rising corporate profits with the United 

States recording the largest increase and Japan the lowest. Only France did not increase its net 

lending position.  

 
Table 10: Changes in savings and net lending (%)1 

 Savings by households Net lending by non-financial 
corporations 

 Pre-recession Post-recession Pre-recession Post-recession 
France 8.9 9.7 -1.5 -2.9 
Germany 9.3 9.7 -0.1 2.0 
Italy 8.6 7.2 -2.5 -0.7 
Japan 5.7 5.0 4.0 5.9 
United Kingdom 0.3 1.9 2.0 2.4 
United States 6.5 9.1 -0.3 0.6 

1. Pre-recession is the average from 2002-2010. Post-recession is the average from 2010-2014/5. All 
numbers are stated as a percentage of GDP. Source of data: OECD financial account statistics. 
 

The question then is whether a debt overhang drives the change. Theoretically, there are a 

number of reasons why debt may have triggered an adjustment. Firms with high debt must devote 

more cash to interest payments, leaving them less available for spending. Faced with the need to 

strengthen and repair balance sheets, they may place greater importance on debt reduction than 

on profit maximization. Firms with weak a balance sheet may also find it harder to obtain external 

funds for new investment projects. When they are able to raise external funds, they have to pay 

higher interest rates, which increase their financing costs (Occhino 2010). Equivalently, 

households that experienced sharp increases in leverage following the burst of the housing bubble 

may have felt uncomfortable with their level of leverage and therefore reduced spending. In 

addition, households may not have been able to refinance their mortgages at initial low interest 

rates or may have felt uncomfortable doing so given the heightened probability of job loss. 

Changes in lenders’ behaviour are also likely to have contributed to the rise of both corporate and 

household savings. As loan standards and credit conditions were tightened in the wake of the 

financial crisis, financial institutions were more reluctant to grant loans and consequently the 

supply of credit was more restricted than previously (Dynan 2012). Painful years of adjustments 

may bring about a type of debt “trauma” in which the private sector refuses to borrow money even 
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after its balance sheet is repaired. It may take several years before the trauma disappears and 

historical spending patterns are established (Koo 2011). Related is the possibility of future debt 

overhang curtailing current investment. When a firm has the choice of waiting to make investment 

decisions, the risk of a future debt-overhang situation may lead the firm to delay projects with 

positive net present values. This delay enables the firm to wait for the financial uncertainty to be 

resolved and to undertake the project only if there is no debt overhang. In this case, it is the 

uncertainty about a firm’s future financial strength that may lead it to underinvestment (Occhino 

2010). 

 

While the thesis does not attempt to conclude causality, it will look at the association between 

initial debt conditions (debt to GDP in 2009) and the change in household savings and non-

financial corporate net lending. In order to fortify the investigation, the country sample is increased 

to include 24 OECD countries. These are the OECD countries where data is available. Figure 17 

plots changes in household saving and household debt and shows that changes in household 

saving rates appear to be positively associated with household debt. The association is not 

statistically significant at a five percent significance level but is at a ten percent level (see appendix 

10). The countries with high initial debt burdens generally decreased their consumption relative to 

disposable income the most, supporting the hypothesis that a debt overhang accounts for some of 

the poor development in consumption after the Great Recession. 
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Figure 17: Change in household saving and household debt (as a percentage of GDP)1 

 

1. The change in saving is the difference between the average savings in 2002-2007 and the average 
savings in 2010-2014/5.  Household debt is from 2009. Source of data: OECD financial account statistics. 

Figure 18 plots the change in non-financial corporate net lending and debt and shows that there is 

no association between the change in net lending and the level of non-financial corporate debt. 

Appendix 11 confirms that there is no statistical relationship. This may indicate that the changed 

investment pattern has little to do with a debt overhang. A part of the debt overhang literature has 

identified a non-linear relationship between debt and growth, suggesting that debt up to a certain 

level is neither harmful nor beneficial for recoveries. Cecchetti et al. (2011) have identified the 

corporate debt threshold to be 90 percent of GDP. Looking at the G6 economies (the red plots in 

figure 18), one would in this case expect that the relationship has changed the most in Japan, 

France and the United Kingdom. As they had corporate debt to GDP ratios above 90 percent, 

these countries – all else equal – have the strongest incentive to reduce their indebtedness. In 

reality, the United Kingdom and France are the ones that have increased their net lending 

positions the least. 
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Figure 18: Change in net lending and non-financial corporate debt1 

 
1. Net lending is the difference between gross savings and gross investment. Gross saving represents profit 
after tax and dividends. Gross investment represents gross capital formation. The change in net lending is 
the difference between the average net lending in 2002-2007 and the average net lending in 2010-2014/5.  
Non-financial corporate debt is from 2009. Source of data: OECD financial account statistics. 

It is important to remember that the pressure to adjust balance sheet not only depends on the level 

of debt, but also on the quality, maturity and distribution of debt, and a range of idiosyncratic 

factors. For instance, while Italy may not have a particularly high corporate debt to GDP ratio, 

Italian corporations still have great incentives to deleverage. Italian firms and especially small and 

medium-sized enterprises are highly leveraged and rely heavily on short-term bank financing 

(Bornhorst & Arranz 2014). Its share of non-performing loans has rising significantly since the 

beginning of the Great Recession and now constitutes approximately 18 percent. Supportively, 

Kalemli-Özcan et al. (2015) find that increased rollover risk can account for a large part of the 

underinvestment in Europe. In contrast, Japan and the United States and the Nordic countries may 

have, with their safe haven statuses in the world economy, benefitted from very low interest rates 

and thereby contained their debt-service burdens, despite high initial levels of debt (Blanchard et 

al. 2013).	

The pressure and ability to adjust balance sheets are also influenced by the combination of private 

and government debt. On the one hand, the Ricardian equivalence theory predicts that a 

deterioration of government fiscal positions causes households to increase their savings relative to 
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their current income, in the anticipation of a future tax increase (Bornhorst & Arranz 2014). On the 

other hand, weak government finances are likely to result in cuts in social benefits, which may lead 

households to spend a larger proportion of its disposable income on consumption. The balance 

sheet adjustment in Greece illustrates this interplay between household, corporate and 

government debt and savings. While Greek non-financial corporations have increased their net 

lending position, it has come with the side-effect of worsening household saving rates. To some 

extent, corporations have strengthened their net lending position by cutting wages and firing 

employees. Concurrently with massive reduction in social benefits, it has resulted in Greeks losing 

almost a third of their disposable incomes (Papachristou & Georgiopoulos 2013) and consequently 

leaving no room for savings. 

Other factors are likely to contribute to the changes in investment and consumption patterns. One 

possibility is that the rise of saving rates primarily reflects an increase in precautionary savings with 

little direct connection to changes in debt. Either by regulation or self-imposition, companies and 

household could have become more risk averse, resulting in an increasing precautionary demand 

for financial buffers (Sun & Wang 2015). For instance, greater labour income uncertainty is 

significantly associated with higher household savings (Mody et al. 2012). Since the beginning of 

the Great Recession, uncertainty has risen, strengthening the precautionary motive to save. As 

households and firms seek to protect themselves against the higher likelihood of adverse 

outcomes, they demand greater financial buffers. Investment by firms in sectors that rely more on 

external funds (e.g. machinery producers) has fallen more since the Great Recession compared to 

other firms. Similarly, firms whose stock price typically is more exposed to measures of aggregate 

uncertainty have reduced investment more (IMF 2015a). Given the irreversibility and sensitivity of 

such firms’ investment projects, it indicates that uncertainty to some extent has discouraged 

business investment. 

Another possibility is that the rise in net lending by non-financial corporations simply reflects 

cutbacks in investment spending in response to the recession and the subsequent slow economic 

growth. Firms respond to weak sales – both current and prospective – by reducing capital 

expenditures. IMF (2015a) documents that in surveys businesses typically report lack of customer 

demand as the main challenge they face, while Bussière et al. (2016) underline the importance of 

expected aggregate demand as a key driver of business investment. Gruber and Kamin (2015) 

also find that corporate dividends to investors have remained strong after the Great Recession. 

Such behaviour appears inconsistent with a desire to reduce spending in order to rebuild balance 

sheets. As such, it could be that the rise in net lending a result of other factors than tightening 

financial conditions, e.g. a perceived lack of profitable investment opportunities. This argument is 
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supported by the current business environment, where leading technology companies such as 

Google and Apple are awash with cash and struggle to figure out how to deploy these large 

amounts optimally (Summers 2014a). 

In sum, this sub-chapter has found little evidence that corporate balance sheet adjustments have 

altered net lending patterns on a scale where it can account for the weak recovery in investment. It 

is arguably more likely that deleveraging by non-financial corporations is a consequence rather 

than a cause of the slow economic recovery. In contrast, there appears to be a stronger indication 

that households have reduced consumption relative to disposable income due to a debt overhang. 

 

6.2 Secular stagnation  

“Always there is present the temptation to explain the course of events in terms of the more 

superficial phenomena which are frequently manifestations rather than causes of change. It is the 

peculiar function of the economist however to look deeper into the underlying economic realities 

and to discover in these, if possible, the causes of the most obstinate problem of our time – the 

problem of under-employment.”  

Alvin Hansen (1939: 4) 

 
The secular stagnation hypothesis interprets the rise in savings as a continuation of a long-run 

trend. Indeed, figure 16 shows that corporate savings in many countries have trended upwards 

since the late 1990s or early 2000s.  Demand deficiencies, driven by a range of factors such as the 

persistent decline in the relative price of capital goods, demographics, wage moderation, inequality 

and global imbalances, could have caused saving rates to trend upwards. A surplus of supply 

relative to demand of savings is central to the secular stagnation hypothesis.  

 

Secular stagnation describes a period in which central bank interest rates will – either frequently or 

perhaps continuously – be pushed down against their natural floor of zero. The inability of central 

banks to loosen policy further will produce inadequate demand and less than full employment. A 

defining element of the hypothesis is that – unlike previous analyses of liquidity trap situations – it 

is not necessarily assumed that the real interest rate and growth will return to a positive “normal 

level” (Eggertsson & Summers 2016). This stands in stark contrast to the debt overhang 

hypothesis, which proposes that once the debt super-cycle has come full circle, normal policy will 

resume. 
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As a proxy for real equilibrium interest rates, long-term government bond yields may reveal 

whether market participants expect future rates of growth and inflation to be higher than prevailing 

rates. Figure 19 shows the development of real interest rates on 10 year government bonds since 

the 1970s in the G7 economies. As of 2016, real interest rates are below zero in France, Germany, 

Japan and the United Kingdom. The remaining countries have positive but still lower than one 

percent rates. While real interest rates are influenced by a variety of factors, this could indicate that 

markets are not expecting “normal conditions” – at least by historical standards – to return in the 

foreseeable future, supporting the argument of suppressed growth going forward. 

 

Figure 19: Real long-term interest rates on government bonds (%) 

 
Real long-term interest rates are calculated by subtracting the growth in the GDP deflator from the nominal 
rates on 10-year government bonds. Source of data: OECD statistics. 
 

Supporters of the debt overhang hypothesis argue that the low bond yields during the recent post-

recession period reflect the “hibernation” state that advanced economies have been under. This 

hibernation state stems from various factors including excessive financial regulation, deleveraging 

and borrowing headwinds, and possibly a flight to safe haven sovereign bonds stemming from the 

elevated perception of risk as a consequences of financial crises, geopolitical conflicts and natural 

disasters (Rogoff 2015). In addition, Rogoff emphasizes that interpretations of real interest rates 

must be made with caution, as one cannot observe the true economic real interest rate (ibid.).  
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While it is possible that these factors are key factors behind the post-Great Recession low real 

interest rates, low rates are a continuation of a longer-term downward trend. Figure 19 shows that 

long-term government bond yields have been declining since the early 1990s. The decline has 

been relatively steady over a long period of time for most of the G7 economies, which could 

indicate that the decline is driven by structural factors. According to the secular stagnation 

hypothesis, key factors explaining this trend are changing demographics, income and profit 

distribution, and falling capital goods prices. Whether one sees the demographic changes as a 

supply or demand side issue, it is difficult to argue against the economic challenges of a declining 

working age population (see appendix 12), arguably best illustrated by the development in the last 

25 years in Japan. The rise in income inequality that is seen in all the G7 economies (see 

appendix 13) is likely to have increased the propensity to save and thus to have put further 

downward pressure on real interest rates. Because the propensity to save increases with income, 

it is possible that rising inequality has dampened consumption and economic growth. Furthermore, 

falling capital goods prices (see appendix 14) imply that investment goods can be bought with less 

borrowing and spending, reducing the propensity to invest. As firms invest the savings of 

households in capital goods, these falling prices leave a given quantity of capital goods able to buy 

less retirement consumption. Households aiming at a specific level of future retirement 

consumption will therefore accumulate a larger capital stock (by saving more) and cause 

downward pressure on the marginal product of capital and the interest rate. Glaeser (2014) and 

Summers (2014) both point out the influence of the information technology sector on investment. In 

order for firms like Google, WhatsApp, Amazon, and Facebook to offer high valued-added 

services, very little investment is required. 

 

Secular stagnation’s inconsistent account of historical events in the United States has recently 

been criticised. The timing of the bubbles that allegedly disguised secular stagnation in the 1990s 

and 2000s does not appear to match the secular stagnation story. The surge in the NASDAQ 

Composite Index did not occur until late 1998; however, the unemployment rate had already 

declined to 4.7 percent in 1997 (Hamilton et al. 2015). Although the bubble did later contribute to 

create excess demand, the timing demonstrates that the United States economy was able to 

achieve full employment without the bubble in the first place. Further, secular stagnation’s account 

of events in the early and mid-2000s is often argued to be too simplistic. While the credit boom and 

housing bubble contributed significantly to growth in the United States, there were other factors 

that may have discouraged growth. Rising oil prices and a growing trade deficit possibly subtracted 

at least as much from demand growth as the bubble was adding. This raises the possibility that the 

economy without any of those shocks might have achieved and sustained full employment and 
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thus somewhat contradicts Summers’ argument that the United States for many decades has been 

unable to achieve full employment and maintain financial stability at the same time. 

 

Another key critique of the hypothesis is that, to many, the word “secular” describes a permanent, 

somewhat inevitable economic state. One argument is that once temporary and medium-term 

headwinds subside, the gap between desired savings and desired investment will disappear and 

growth and inflation rates will normalise. Headwinds are already diminishing, as economies are in 

the final stage of the leverage cycle. Summers primarily talks about secular stagnation as the 

profound economic challenge of the next 20 years in the industrial world and holds no view on 

economic outcomes within a longer time span (Summers 2015c). Another argument is that secular 

stagnation is not inevitable due to policy. Once reserve-accumulation by emerging market 

economies unwinds and European current account surplus countries adopt more demand-friendly 

economic policies, secular stagnation may no longer be a problem (Bernanke 2015). Therefore, 

secular stagnation may be a somewhat misleading association in the current context. Alvin 

Hansen’s original theory painted a picture that suggested little influence of policy. The availability 

of new territory and population growth, i.e. the key explanatory factors behind Hansen’s version of 

secular stagnation, are hard to control. In contrast, key explanatory factors under the current 

secular stagnation hypothesis such as income inequality and global imbalances are to a higher 

degree influenced by policy. Summers agrees that countries “with the right policy choices” can 

avoid secular stagnation, but finds that the escape from stagnation requires more than stable trade 

policies. 

 

Relatedly, the notion of a secular decline in growth and possibly in real interest rates was 

somewhat challenged when Donald Trump won the United States presidential elections in 

November. Nominal yields on the United States 10 year government bonds rose markedly from 

1.88 to 2.07 percent as markets arguably responded to the fiscal stimulus package proposed by 

the current president-elect (Feldstein 2016). The prospects of less regulation, lower taxes and an 

expansion of infrastructure spending have driven market expectations of inflation and growth 

higher. These trends may continue until the first half of 2017 when the size of the prospective fiscal 

stimulus in the United States will likely be specified (Chan 2016). Whether the president-elect’s 

plan will result in actual stimulus of demand remains to be seen. The president-elect’s proposal is 

to put in place a “deficit neutral system of infrastructure tax credits” that provide incentives for 

private businesses to undertake infrastructure projects – not actual “Keynesian” fiscal stimulus 

based on deficit spending (Feldstein 2016). It is uncertain whether the private sector will respond 

to such tax incentives as there is no or little revenue stream associated with owning roads, bridges 
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and tunnels and those associated with, for instance, airport rely on long-term pricing agreements 

(ibid.). Regardless, this event could be an indication that growth and real interest rates in United 

States have been constrained by anti-business policies rather than secular trends (Rogoff 2016). 

 

Although it is possible that the United States will enter an economic boom within the next few 

years, it may be “only a recession away from joining the club” (Summers 2016) of negative 10 year 

rate countries. On average, the Federal Reserve has had to cut interest rates by an average of 400 

basis points every 7.5 years since 1957 in order to respond to an emerging recession (Summers 

2015c). Currently, the United States is in its seventh year of expansion. If history is any guidance 

and the United States is faced with an imminent recession, the country arguably remains particular 

susceptible to suffer from an extended period of subpar growth and deflation, as interest rates are 

already at the zero lower bound, rending monetary policy largely ineffective in restoring growth. 

Therefore, such a scenario might further add traction to the secular stagnation hypothesis as a 

framework for explaining the prolonged period of subpar growth. 

 

However, secular stagnation may be a better description of the current conditions in Europe and 

Japan. Summers (2015b) acknowledges that the “lower level of rates, the greater tendency 

towards deflation, and inferior output performance in Europe and Japan suggests that the spectre 

of secular stagnation is greater for them than for the United States”. The findings of this thesis 

largely confirm this. Current yields indicate that that secular stagnation may be more prevailing in 

Europe and Japan than in the United States. Chapter 4 showed that GDP relative to pre-crisis 

potential is particularly disappointing in France, Italy and the United Kingdom. Although working 

age population growth is contributing very little across the G7 economies, chapter 5 revealed that 

France and Japan appear particular constrained by demographics. Figure 16 also illustrated key 

country differences; in the last two years, the gap between savings and investment by non-

financial corporations have been closing in the United States, suggesting that the gap may have 

reflected cyclical factors. In contrast, the gap has been stable in Japan and even widened in 

Germany. If the Japanese economy is characterised by secular stagnation, the stagnation 

probably began during the 1990s as growth has been subdued for approximately 25 years. The 

only observation in this thesis that could indicate that secular stagnation was more pronounced in 

the United States is the development in income distribution. Here, income inequality is higher than 

in all countries and has risen faster than in all countries except Germany (see appendix 13). To the 

extent that income inequality increases the propensity to save, poses greater risks to financial 

stability and is associated with shorter periods of economic expansions (Berg & Ostry 2012),  

addressing income inequality may be key for the United States in avoiding secular stagnation. 
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Despite potential flaws in the theory’s historical account and recently elevated expectations of 

growth and inflation in the United States, one cannot dismiss that the secular stagnation 

hypothesis captures essential economic problems facing advanced economies today. Although the 

hypotheses of debt overhang and secular stagnation as well as the global savings glut have very 

different approaches in describing the economic ails, they may not differ substantially after all. 

Summers (2015c) identifies both the deleveraging process and emerging market reserve 

accumulation as drivers of low real interest rate. Conversely, Rogoff admits that “banking crises 

almost invariably have their roots in deeper real factors driving the economy, with the banking 

crisis typically being an amplification mechanism rather than a root cause” (Rogoff 2015: 1) and 

mentions several secular trends including inequality and demographics that impede economic 

growth. Rather, the fundamental disagreement setting these theories apart is their implication for 

economic policy, which will be the theme of the next chapter. 
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7. Policy discussion  
 
The purpose of this chapter is to discuss the most prominent policy options available to policy 

makers and evaluate their relevance based on preceding chapters. 

7.1 Monetary policy 

To the extent that insufficient aggregate demand has been important in explaining the slow growth 

after the Great Recession, there may be scope for the use of expansionary monetary policy. 

Central banks conduct expansionary monetary policy by increasing the money supply and lowering 

interest rates. More liquidity in the system at a lower price results in increased borrowing and thus 

spending. However, if secular stagnation implies a continuation of protracted growth and inflation, 

real interest rates may continue to be close or even below the zero lower bound, arguably 

providing little room for central banks to further stimulate the economy via conventional monetary 

policy going forward. 

 

This zero lower bound constraint has led all G7 countries except Canada to experiment with a 

variety of unconventional monetary policies (UMPs) during the post-recession period. Most 

prominent is the asset purchase programmes known as quantitative easing, in which the central 

bank buys longer-term securities such as government bonds and mortgage-backed securities from 

banks in order to improve financial balance sheets and boost liquidity so that financial institutions 

will buy new assets, which will raise corporate stock prices, reduce interest rates and boost 

investment (Advent 2015). Some of the G7 countries have also experimented with negative 

interest rates. As the first central bank, the ECB decided to lower its deposit facility rate below zero 

in 2014, which as of December 2016 stands at -0.4 percent. The deposit facility rate is the rate, 

which banks use to make overnight deposits within the Euro system (ECB 2016a). Similarly, the 

Bank of Japan lowered its discount rate below zero in January 2016 (Nakamichi et al. 2016). 

Recently, there has been growing speculation whether that Bank of England will turn to negative 

rates in light of the economic consequences of Brexit. However, its Governor has ruled out pushing 

interest rates lower than zero, reiterating Bank of England’s position that this policy is self-

defeating as banks are likely to pass negative rates on to customers and raise lending rates  to 

protect profit margins (Nixon 2016). Like quantitative easing, the purpose of negative interest rates 

is to encourage lending by making it costly for banks to hold (excess) reserves at the central bank. 

 

Given that there may exist a lot of uncertainty related to the effects of the above-mentioned UMPs 

(see IMF 2013) and that real interest rates may be low for a long time, countries could arguably 

gain from raising the inflation targets of central banks. In response to future economic downturns, 
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central banks with their typical target of two percent inflation may not have enough room to cut 

interest rates when both natural interest rates and inflation are low (Williams 2016). As the real 

interest rate is defined as the nominal interest rate minus inflation, higher inflation rates may 

enable economies to escape the liquidity trap and achieve full employment output more quickly. 

While the historical evidence underlines the detrimental costs of too high inflation, there are no 

theoretical reasons why a two percent inflation target is better than one of four percent (Ball 

2014b). In fact, a four percent inflation target may better ease constraints on monetary policy and 

accommodate economic downturns (Canuto et al. 2014). A key argument against such policy 

however is its effect on the credibility of the central bank: “The Federal Reserve, over a long period 

of time, has established a great deal of credibility in terms of keeping inflation low, around 2%... If 

we were to go to 4% and say we’re going to 4%, we would risk a lot of that hard-won credibility, 

because folks would say, well, if we go to 4%, why not go to 6%? It’d be very difficult to tie down 

expectations at 4%” (Bernanke 2010). Central banks raising inflation targets therefore risk going 

down or at least signalling a “slippery slope” (Canuto et al. 2014). 

 

Monetary policy’s focus on inflation relies on the notion that central banks can keep economic 

activity as close as possible to its potential by keeping inflation stable. However, the relation 

between output and inflation in advanced economies may have been changed substantially since 

the Great Recession. The large decline in output gaps and the sharp increase in unemployment 

did not result in a decline in inflation or even deflation. In most advanced economies, inflation has 

remained close to the range observed before the recession (Blanchard et al. 2013). Blanchard et 

al. (2013) offer two interpretations of the events. One is that the Great Recession has resulted in 

such a large loss in potential output that the gap between actual and potential output is small, 

putting little downward pressure on inflation. The other is that the output gap is still sizable and the 

relationship between inflation and output has changed in significant ways. Blanchard et al. (2015) 

suggest that the first interpretation potentially implies that future monetary policy should react more 

strongly to output movements than inflation. Given the presence of hysteresis, deviations in output 

from its potential level are likely to last longer and may consequently be more costly than usually 

assumed. In addition, if an increase in the unemployment rate leads to an increase in the natural 

rate of unemployment, the unemployment gap and thus inflation may provide misleading signals 

about the degree of underutilisation of resources in the economy. However, there is also a risk that 

monetary policy responds too strongly to output movements. If for instance a recession is caused 

by a fundamental decrease in potential growth, central banks may overestimate potential output 

during and after a recession and consequently provide an excessive response to output 

movements. The policy implications of this second interpretation are difficult to assess. It may be 
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that the relation between output gap and inflation will strengthen again once the crisis ends. If the 

weaker relation reflects a longer-term trend, monetary policy may also be better suited targeting 

economic activity (Blanchard et. al 2013). 

A number of scholars question the general applicability of monetary policy for expansionary 

purposes. Does monetary policy make a difference or it is just “pushing on a string”?  The analogy 

of “pushing on a string” implies that monetary policy is asymmetric; it is less effective in inducing 

private agents to spend and invest more money than curtailing excessive demand. In other words, 

when the core demand does not exist, it cannot be forced through monetary policy. Tenreyro and 

Thwaites (2013) find strong evidence that the effects of monetary policy on real and nominal 

variables are more powerful in expansions than in recessions. Monetary policy’s effectiveness 

depends on its transmission channels into the real economy. If business and households are 

reluctant to borrow more, the impact of monetary policy will be muted. Anecdotal evidence of 

European banks considering stashing cash in costly deposit banks instead of keeping it with the 

ECB support this claim (Shotter et al. 2016). Fiscal policy may have counteracted monetary policy 

in recessions but reinforced it in booms, providing a possible explanation for the latter’s lower 

estimated effectiveness during recessions (Tenreyro & Thwaites 2013). Regardless, this finding 

could suggest that policy makers may need to rely more heavily on fiscal policy to stimulate the 

economy under recessions. 

7.2 Fiscal policy  

The findings of chapter 4 and 5 provide an indication that there may be greater benefits attached to 

conducting expansionary fiscal policy than simply reducing cyclical movements in output. If 

changes in aggregate demand influence future potential output, it is possible that long-term 

economic gains are achieved by stimulating the economy through monetary and fiscal policy. In 

particular due to two reasons, expansionary fiscal policy in a weak economy will lead to long-term 

welfare gains and may even be self-financing. 

First, the Keynesian multiplier may be greater in a depressed economy than the relatively small 

value it is thought to have during normal times (Delong & Summers 2012). According to the 

Keynesian multiplier, changes in fiscal policy have a more than proportional effect (i.e. an effect 

larger than the nominal amount spent) on the economy as it also influences consumption, 

investment as well as employment (Mankiw & Taylor 2010). The multiplier is greater in depressed 

times as monetary policy at the zero lower bound will not react to counter the fiscal expansion by 

raising interest rates. In this way, the expansion extends the set of economic outcomes previously 

unattainable through monetary policy. In addition, the change in aggregate demand may lead to 
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higher inflation, in turn reducing real interest rates and thus encouraging private investment 

(Delong & Summers 2012).  

Second, a fiscal expansion undertaken to prevent hysteresis increases future tax collections as it 

raises future potential output. For instance, Abiad et al. (2009) find that those countries that 

conduct expansionary fiscal policy during recessions are subject to smaller medium-term output 

losses. If this is the case, the additional tax revenue associated with higher potential output must 

be considered against the increase in debt and its related costs. As long as the government’s 

borrowing rate is smaller than the trend growth rate plus a rate of the additional tax associated with 

the prevention of hysteresis, the fiscal expansion is likely to improve the government’s budget 

balance later (Delong & Summer 2012). For the United States, it seems unlikely that the costs of 

expansion will be higher than the associated benefits. If the interest rate is similar to its post-war 

average, either the hysteresis or the multiplier effect has to be negligible for the costs to outweigh 

the benefits. Moreover, current and expected future interest rates are much lower than the 

historical post-war average (ibid.). 

Not only does this argument reconcile short-run macroeconomic policies and long-run growth 

policies – it also confronts the austerity policies adopted across the advanced economies after the 

Great Recession. Austerity measures form a central part of the policy suggestions typically 

forwarded by the proponents of the debt overhang hypothesis. Reinhart and Rogoff (2010a) find 

that when countries hit the earlier mentioned debt ceiling (the 90 public debt to GDP ratio 

threshold), painful adjustment becomes necessary for growth to resume. The adjustment includes 

a range of austerity policies that cut spending and/or raises taxes. In addition to restoring business 

confidence and creating incentives for investment, the maintaining or rebuilding of a strong fiscal 

position creates room to repair balance sheets and stimulate demand if a crisis occurs (BIS 2016).  

If countercyclical fiscal policy during recessions reduces the loss in potential output, one could 

therefore argue that a more restrained fiscal policy during “normal” times is warranted. 

Furthermore, it is possible that if economies are subject to secular stagnation or at least medium-

term headwinds, it is particularly unlikely that countries will “grow their way out of debt” (Reinhart & 

Rogoff 2010a: 577). The best policy correction may be to adjust expectations and move to a more 

sustainable, realistic policy approach. If stagnation is really permanent, decisions on spending 

increases must be balanced with reductions elsewhere, and balance the present with the future. 

For instance, entitlement programs must be modest, and balanced to maintain intergenerational 

fairness and sustainability (Perotti 2016). 

The recent verdict on austerity from international organizations is rather uniform. From OECD, 
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Mann (2016) argues that “with governments in many countries currently able to borrow for long 

periods at very low interest rates, there is room for fiscal expansion to strengthen demand in a 

manner consistent with fiscal sustainability. The focus should be on policies with strong short-run 

benefits and that also contribute to long-term growth. A commitment to raising public investment 

would boost demand and help support future growth”. Similarly, Obstfeld in IMF (2016f) find that 

”monetary policy cannot bear the entire burden of responding to current challenges; it must be 

supported by other policies that directly boost supply and demand. Infrastructure investment is 

needed across a range of countries and should be attractive in a setting of very low real interest 

rates. Countries with fiscal space9 should not wait to take advantage of it. Public action to 

encourage research and development activity ... can boost output”. Consequently, the 

contemporary consensus appears to be that countries able to utilize their fiscal space should do 

so. Fiscal stimulus will help their own economies, but also countries that have built up large 

external sustainability gaps. Countries with large external sustainability gaps have little choice but 

to consolidate substantially and could benefit from external growth. 

The choice to expand fiscal policy is therefore mostly applicable to countries that experience 

negative output gaps and have fiscal room. Chapter 4 showed that all G7 economies except 

Germany and the United Kingdom have negative output gaps. Even though it has a zero output 

gap, the United Kingdom has lost the second largest amount of potential output in the sample, 

indicating that the economy continues to underperform, at least relative to its pre-crisis level. Also, 

chapter 5 showed that capital per worker is declining in Germany, suggesting a great need for 

investment and therefore a low risk of public investment crowding out private investment. Out of 

the G7 economies, Italy and Japan have no fiscal space; France has a moderate fiscal space while 

Germany, Canada, the United Kingdom and the United States have large fiscal spaces (see 

appendix 15). Combined, it suggests that Canada, the United States and potentially Germany and 

the United Kingdom could benefit profoundly from conducting expansionary fiscal policy. 

7.3 Structural reforms 

After the Great Recession, structural reforms have frequently been highlighted as central in 

fostering growth (e.g. Anderton et al. 2014; IMF 2015b). Given the breath and diversity of issues 

that fall under the structural reform umbrella, a thorough analysis of this entire spectrum of issues 

is outside the scope of this thesis. Instead, this sub-chapter will provide examples of implemented 

and recommended structural reforms that belongs to one of the following categories: reforms that 

																																																								
9 The fiscal space is calculated by taking the difference between a nation’s sovereign debt-to-GDP ratio and 
the limit beyond which the nation will default unless significant policy decisions are made (Moody’s 2014).	
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enhance productivity; reforms that lower structural unemployment and reforms that raise labour 

participation rates. 

Structural reforms that enhance productivity include product market reforms, employment 

protection reforms and education systems reforms. Competitive-enhancing product and labour 

market reforms can boost growth by reducing prices charged by firms, improving the (re) allocation 

of capital and labour and increasing firms’ incentive to invest, absorb new technologies and 

innovate (IMF 2016f). Although all economies could likely benefit from such reforms, gains are 

expected to be particularly substantial in France and Italy as these countries have been found to 

have insufficient competition in their product and labour markets. Both countries appear to be 

making advances on these policy issues; recently, France has liberalized the sale of some health 

products, legal professions and retail trade opening hours and simplified housing-related 

regulations, whereas Italy has introduced the Jobs Act, which i.a. lowered dismissal costs (IMF 

2015b). Going forward, the IMF recommends that France should focus on increasing competition 

in service sectors with high economic impact and pursuing a business friendly environment for 

enterprises, while Italy should further decentralize wage setting by allowing greater flexibility in 

national contracts, tackle existing constraints in wage bargaining and alleviate regulatory barriers 

in key sectors as retail and transport (ibid.). 

Reforms of education and training systems enhance productivity by raising labour quality. The 

countries with the largest potential gains within this area are Canada, the United Kingdom and the 

United States (OECD 2016c). While Canada has a highly educated workforce, it spends about half 

of the OECD average on publicly funded training, leaving significant room for improvement (IMF 

2016b). Being an export-oriented economy, more vocational and specialized training could equip 

the labour force better to the challenges of a weak global economy and facilitate labour mobility to 

high value added activities (ibid.). The weak to average educational outcomes, low enrolment and 

high youth unemployment level of the United Kingdom and the United States indicate plenty scope 

for boosting human capital. Recent progress includes the introduction of the Every Student 

Succeeds Act in the United States and the Education Act 2011 in the United Kingdom (OECD 

2016c). OECD recommends Canada to enhance access and efficiency in tertiary education and 

encourage institutions to specialise in areas where they have a competitive advantage; the United 

Kingdom to improve outcome and equality in education by monitoring the impact of previous 

reforms; and the United States to improve equality of opportunity and educational outcomes by 

expanding targeted pre-school initiatives and supporting the introduction of common core 

standards in primary and secondary education (ibid.). 

Structural reforms that lower structural unemployment include reforming unemployment benefits to 
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incentivize employment, strengthening active labour market policies and lowering labour tax 

wedges. These policies can e.g. reduce unemployment by increasing demand for labour, or 

improve the ability and motivation of unemployed to find jobs (IMF 2016f). Sub-chapter 5.1 

indicates that France, Italy and the United States could benefit from reforms that raise potential 

employment. According to the IMF, France should focus on improving the functioning of labour 

markets to re-absorb the unemployed with a focus on the young and low skilled by reforming the 

minimum wage formula and unemployment benefits, and strengthening job search framework, 

while Italy should strengthen active labour market policies as envisioned in the recently 

implemented Jobs Act (IMF 2015b). United States has recently made progress with the 

introduction of the Work and Innovation and Opportunity act, which consolidates job-training 

programmes and attempts to streamline services to assist job seekers. Future reforms could be to 

broaden and enhance activation measure even further, by e.g. providing a better link between local 

employers and job seekers and expanding the programmes under the Disability Employment 

initiative (OECD 2016c). 

Structural reforms that increase labour market participation include reducing the (marginal) income 

taxation of second earners, reducing childcare costs and improving the integration of foreign 

workers. For example, Germany and Japan could counteract demographic trends with labour 

market reforms that encourage the participation of women, older workers and foreign 

professionals. As the third arrow in the growth strategy of the so-called Abenomics in Japan, 

structural reforms have been on the agenda since Shinzo Abe’s was elected prime minister in 

2012. However, concrete initiatives have been rather modest. Plans of providing childcare support 

to lift fertility rates and labour force participation and a social security system to prevent people 

from leaving employment to provide nursing care have been announced, but implementation 

measures is yet to be elaborated (IMF 2016c). In Germany, progress within this policy area include 

the introduction of a law that facilitate recognition of qualifications obtained abroad, the EU blue 

card facilitating immigration of skilled workers and the expansion of childcare service supply. 

Germany could also benefit from lowering the labour tax wedge, in particular for the low skilled and 

women (IMF 2015b; OECD 2016c).	

7.4 Debt policy  

Adherents of the debt overhang hypothesis believe that the primary and most efficient solution to 

the low growth problem is to reduce debt burdens. While e.g. faster trend growth (through 

structural reforms), rises in inflation and fiscal policy could and historically have solved debt 

problems, debt restructuring or write-downs may be necessary if debt levels are unsustainable. 

Debt restructuring means to modify the terms of a loan to provide relief to a debtor who would 
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otherwise default on payments. The modification can involve extending the period of repayment, 

reducing the total amount owed or exchange a portion of the debt with other financing. 

 

Bornhorst and Arranz (2014) argue that the United States has benefitted from policy being 

supportive of private deleveraging after the Great Recession. The country was able to reduce debt 

quickly and mitigate the impact on growth. Measures were taken early on to strengthen the 

balance sheets of financial institutions and wide usage of bank and private debt restructuring 

mechanisms facilitated settlements on nonperforming loans and diminished doubts of asset 

quality. The supportive bankruptcy regime for instance made it relatively easier for the private 

sector to deleverage. It is typically harder and more expensive to declare bankruptcy in Europe 

than in United States. Most European countries permit full recourse to an individual’s asset and 

future wages, while recourse is rather limited in the United States. As a result, European debtors 

are more prone to absorb financial shocks internally than to declare default (Mian & Sufi 2012). 

There are however limitations of bankruptcy regimes in relieving the debt overhang problem. 

Bankruptcy law only functions once the debtor declares default and ends his debt payments. In the 

United States for instance, relative few of the total number of homeowner underwater default. Even 

if defaults occurred more extensively, following a financial crisis an economy may not be able to 

absorb a large-scale sale of assets. It could result in large loss in asset value and consequently put 

greater pressure on entrepreneurs struggling to raise capital (ibid.) 

 

Without government support, private sector balance sheet repair often advances slowly due to 

coordination problems, market failures and the inability of banks to absorb losses (IMF 2016e). 

Loan workouts may be delayed from individual negotiators benefitting from postponing the 

process. Rather than admitting and addressing unsustainable debt problems, private agents and 

their creditors may try to weather the storm in the hope that economic recovery will eventually bail 

them out (Laryea 2010). The risk is a manifestation of unproductive “zombie” companies that 

impede new business formation.  

 

Government intervention is therefore likely to speed up the resolution of the debt overhang 

problems. There are two types of government interventions; indirect and direct. Indirect 

government interventions seek to strengthen the banking sector and include instruments such as 

recapitalization, asset purchases and guarantees. Direct intervention focuses on repairing 

household and corporate balance sheets and involves government sponsored debt-restructuring 

programs. The purpose of government intervention is to enable credit access to creditworthy 

households and firms at sensible costs while creating incentives for the restructuring of bad debt 
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(IMF 2016e). The effectiveness of government intervention ultimately depends on the policy design 

and implementation. One risk is that the non-viable firms or financial institutions will be supported 

when beneficiaries of government support are elected. Another is that the support results in 

excessive risk taking and moral hazard issues. A third is that such measures distort markets by 

e.g. providing tax avoidance opportunities (ibid.). As intervention is likely to involve government 

financing, the appropriateness of government intervention also depends on the degree of fiscal 

space. There is large disagreement on whether government supported debt restructuring 

effectively solves any debt overhang problems or simply shifts the debt burden to government and 

taxpayers (Laryea 2010). Recently, IMF (2016c) found that targeted fiscal intervention is superior 

to inaction as it relieves the recessionary impact of private sector deleveraging and results in lower 

public debt. The level of intervention does however depend on the size of fiscal buffers. The lower 

the initial public debt, the higher the optimal level of intervention that minimizes output losses 

(ibid.). This implies that intervention may not work unless it is complemented by credible fiscal 

consolidation plans and structural reforms. 

 

The current situation in Italy illustrates the issues related to debt policy and restructuring. In 

December 2016, the Italian parliament passed a bill to establish a €20 billion fund to guarantee 

liquidity and strengthen capital for banks on request. This was despite that Italy’s government debt 

now exceeds 130 as a percent of GDP and the country has zero fiscal space. A failed private 

rescue plan of raising approximately €5 billion necessitated Banca Monte dei Paschi di Siena 

(MPS) – Italy’s third largest and the world’s oldest bank – to request such government support. 

Due to EU rules designed to limit the burden on taxpayers, the government rescue cannot be 

granted unless bank’s shareholder and junior bondholders incur losses. As this concerns 

approximately 40,000 small family businesses and households, the bailout has already received 

critique. Consequently, the Italian government is faced with a dilemma of either imposing additional 

costs to tax payers or failing to protect bondholders. That MPS was recently evaluated by the 

European Banking Authority as the weakest performer of any of the 51 banks tested reflects a 

general weakness within the Italian banking sector. The weakness primarily relates to the financial 

disincentive to provision against NPLs and write off bad debt as well as the lengthy and expensive 

process to resolve insolvency and enforce on collateral (Scope 2015). In 2015, the Italian 

government however introduced new legislation (Law no 132/2015) to address these issues. 

Specific reforms include the introduction of full deductibility of loan loss provisions and losses on 

non-performing loans in the year they were booked (in contrast to the previous regime where these 

were only deductible over a five-year period) as well as reduction in the time and costs associated 

with recovery and bankruptcy procedures. While the new rules will reduce the average length of a 
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bankruptcy process from six to four years, further reforms are warranted (ECB 2016b). Given 

these weak institutional settings and the weak economic environment, other banks may also 

require similar government bailouts and thus further hurt Italy’s fiscal consolidation efforts. 

 

The decision to support debt restructuring unquestionably requires political prioritization. The 

inability to reach a political consensus causes political uncertainty and potentially exaggerates the 

economic losses from the debt overhang. One possible way to alleviate these dilemmas going 

forward is to explicitly put a contingency in traditional non-contingent debt contracts. The 

contingency only needs to be written on the aggregate state of the economy, for instance tracking 

the regional price index. If the economy performs too poorly, the contingency would automatically 

come into force and restructure the debt. While non-contingent debt generally protects the lender 

from moral hazard issues, such issues may be avoided by making the debt reduction contingent on 

the aggregate state of the economy. The contingency will bring better risk sharing between debtors 

and creditor and thus better outcomes for the total economy (Mian & Sufi 2012). 

7.5 Summing up: trade-off between growth and financial sustainability 

Albeit expansionary monetary policy and debt restructuring may help countries facing a long 

deleveraging process, it may not be enough to create sustainable growth. First, low interest rates 

may have unwarranted side effects on financial stability. Low interest rates increase risk-taking as 

investors search for yields; make Ponzi financial structures more attractive when interest rates look 

low relative to expected growth rates; and support irresponsible lending as coupon obligations 

become very small and easy to accommodate (Summers 2014a). Second, if economic expansion 

can only be achieved when consumers and firms accumulate new debt, growth may come at the 

expense of financial sustainability, which in turn could lead to a new financial crisis or a prolonged 

recovery. As chapter 4 and 5 have shown, the recession and the subsequent low growth 

environment has caused significant damage to long-run economic potential. The difference 

between the Great Recession and a new potential crisis is that policy makers would have little 

scope to resort to expansionary monetary policy as interest rates are already near the zero lower 

bound. In its latest annual report, the Bank of International Settlements (BIS) urges policy makers 

to do something about the “risky trinity”: “productivity growth that is unusually low, casting a 

shadow over future improvements in living standards; global debt levels that are historically high, 

raising financial stability risks; and a room for policy manoeuvre that is remarkably narrow, leaving 

the global economy highly exposed” (BIS 2016: 7). In other words, the global economy may no 

longer afford relying on the debt-fuelled growth model and must find ways to grow in a more 

sustainable manner. 
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The policy challenges in this low-growth environment appear to be manifold. Solutions are likely to 

require bold policy makers, who have to balance short- and long-term trade-offs and facilitate the 

political support. This thesis has shown that both supply and demand factors are responsible for 

the weak economic recovery, and as a consequence, both policies that support the demand side 

and policies that support the supply side are warranted. A key priority is to raise potential output. 

Another is to increase inflation as it both reduces real interest rates and the real value of debt, e.g. 

addresses the key issues of respectively secular stagnation and debt overhang. However, the 

most obvious policy prescriptions for raising potential output – structural reforms – tend to put 

downward pressure of prices and inflation expectations, and therefore risk compromising the 

priority of higher inflation. An expansionary policy stance may therefore be warranted. As monetary 

policy may be “pushing on a string”, a larger role of fiscal policy could be beneficial. Public 

investment can lift potential output and at the same time support aggregate demand. The countries 

with relatively strong fiscal positions could therefore take advantage of their ability to finance fiscal 

deficits relatively cheap and invest in infrastructure, education and innovation. In contrast, 

countries like Italy and Japan may have to rely on budget neutral structural reforms to avoid future 

economic stagnation. 
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8. Conclusion  
 
This thesis has sought to provide an answer to the following problem statement: “Which factors 

explain the low growth environment following the Great Recession? What are the implications for 

policy making?” 

 

First, the thesis set out to establish whether the economic performance following the Great 

Recession has been particular weak compared to previous recoveries. It found that the recovery 

from the Great Recession has been underwhelming compared to previous national recessions 

and, albeit to a smaller extent, to the “big five” international financial crises. A disaggregation of the 

different aggregate demand components revealed that household and government spending in 

particular have disappointed relatively to previous recoveries. Cross-country differences do 

however exist. The recovery from the Great Recession in Germany and Canada does not diverge 

from previous recessions, primarily due to a relatively strong rebound in consumption and 

government expenditures. This supports the hypothesis that the collapse of national housing 

markets is a key explanation behind the slow recovery, as Canada and Germany are the only 

countries in the sample that did not experience a housing bust.  

 

Second, the extent to which the G7 economies are exhibiting demand and supply side issues was 

explored. While the output gap analysis showed that Canada, France, Italy, and the United States 

continue to suffer from aggregate demand shortages, the subsequent analysis of potential output 

losses showed that growth is particular constrained by a slow development in potential output. 

Both the level and growth of the investigated economies’ supply capacity have been substantially 

reduced after the Great Recession. While it may arguably be premature to conclude that the 

growth reduction is permanent, it indicates that the supply side of the economy remains 

substantially challenged.  

 

Third, potential output per capita was decomposed in order to delineate which supply factors have 

contributed less to growth after the Great Recession relative to its pre-recession levels. Although 

labour characteristics were shown to influence the growth path in individual countries, total factor 

productivity and capital per worker were found to be key factors whose growth had disappointed 

relative to the pre-recession period. The investigation also found some evidence in favour of the 

secular stagnation hypothesis. Most notably, total factor productivity was already declining prior to 

the recession, and the contribution of employment and the working age population were quite 

small both before and after the recession. Next, the possibility that the potential capacity may be 
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endogenously determined was investigated. One example is how economic motives to raise output 

incentivise entrepreneurs to innovate, improve and diffuse technologies. Conversely, productivity 

may slow under weak aggregate demand as businesses adopt higher risk premiums and a more 

cautious approach to spending. Therefore, the thesis cannot rule out that the reduction of potential 

output growth is related to weak aggregate demand. However, it is also possible that supply side 

forces triggered the initial drop in demand, indicating a reverse causal relationship. That total factor 

productivity already was declining prior to the crisis and labour inputs have contributed very little to 

growth somewhat support this claim. Regardless of the direction of causality, the thesis has shown 

that demand and supply are unquestionably interlinked.  

 

Fourth, the two main demand side hypotheses – debt overhang and secular stagnation – were 

explored. The thesis showed that after the Great Recession both households and companies have 

altered their consumption and investment patterns by saving more and spending less of their 

disposable income. By looking at the association between initial debt conditions and changes in 

both corporate and household savings, the thesis was able to determine whether a debt overhang 

has contributed to these altered consumption and investment patterns. A positive relationship 

between the change in household savings and initial household debt level was established (at a 

ten percent significance level), while no relationship was found between changes in savings and 

initial debt level of non-financial corporations. The thesis identified a number of explanations for 

why it may be more likely that deleveraging by non-financial corporations is a consequence of 

rather than a cause of the slow economic recovery. For instance, the large amount of corporate 

dividends arguably opposes the hypothesis that companies are trying to rebuild their balance 

sheets. Next, the thesis discussed if the country sample is characterised by secular stagnation. 

The long-term trend of declining real interest rates on government bonds indicates that 

fundamental factors are indeed driving the equilibrium rate of investment and savings, lending 

credibility to the secular stagnation hypothesis. Further, a range of presented findings in this thesis 

point to secular stagnation being more pronounced in Europe and Japan than in the United States. 

In the former areas, output gaps from pre-crisis trends are larger; current long-term yields are 

lower and demographics are less favourable. Despite potential flaws in the theory’s historical 

account and recently elevated expectations of growth and inflation in the United States, one cannot 

dismiss that the secular stagnation hypothesis captures essential economic problems facing 

advanced economies today. However, it remains to be seen whether or not individual countries are 

able to overcome the current stagnation.  
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Finally, a range of available policy options was explored in chapter 7. Since the outbreak of the 

Great Recession, monetary policy has been an essential tool for policymakers to boost economic 

growth. Albeit central banks can utilise a range of monetary policy tools – such as quantitative 

easing, negative interest rates and higher inflation targets – there is a growing consensus that 

monetary policy is exhibiting diminishing returns and can do little to further stimulate the economy 

over the medium run. In contrast, there appears to be a growing support for fiscal policy’s role in 

stimulating growth – for example the IMF and OECD have recently taken an increasingly positive 

stance on the subject by suggesting that countries with sufficient fiscal space should conduct fiscal 

policy. Given the low interest rate on government debt across advanced economies, the evidence 

of hysteresis and the possibility of even a small multiplier effect, fiscal spending may be self-

financing. Moreover, structural policies that raise potential output remain useful to restoring growth; 

however similar to expansionary fiscal policy, policymakers must take the economic context into 

account. In addition, government intervention or facilitation of private debt restructuring is another 

tool policy makers have at their disposal. Nevertheless, albeit government intervention is likely to 

speed up the resolution of debt overhang issues, it may cause unfavourable distributional effects 

and add to public indebtedness, thereby potentially complicating efforts in restoring growth. 
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Appendix 1: Comparison of GDP and its components across recessions 
 

 

Canada 

 1979-82. Pre crisis peak: Q2-82 1990-93. Pre-crisis peak:Q1-90 
2007-09. Pre-crisis peak: Q3-08 

q Q C G I E Q C G I E Q C G I E 

0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 99.1 99.5 101.2 97.7 97.6 99.6 98.9 98.8 97.6 103.6 98.8 98.8 101.4 95.9 99.1 
2 98.7 99.5 101.5 96.7 98.3 98.9 99.0 101.0 94.9 103.0 96.6 98.5 101.5 86.2 98.7 
3 97.5 98.2 100.6 93.5 96.2 98.0 98.7 102.1 91.5 100.3 95.5 99.2 102.3 85.8 97.5 
4 96.4 97.3 101.7 87.2 98.0 96.6 96.7 101.6 92.3 98.2 96.0 100.1 102.8 88.5 96.4 
5 95.5 97.0 102.5 83.3 101.0 97.0 98.3 103.5 91.2 102.5 97.1 100.8 103.6 92.7 95.5 
6 94.6 96.7 102.8 85.3 92.5 97.1 98.3 102.8 91.5 106.4 98.2 101.9 104.6 95.9 94.6 
7 96.2 98.0 101.0 84.8 95.1 97.3 98.8 103.6 92.8 106.3 98.7 102.8 104.5 98.0 96.2 
8 98.1 99.2 102.9 86.6 101.6 97.4 98.9 103.7 92.1 107.1 99.5 103.6 104.8 99.1 98.1 
9 99.2 100.4 104.0 87.5 102.9 97.5 99.3 103.1 88.3 110.2 100.6 104.6 105.5 100.8 99.2 
10 100.5 101.4 104.1 88.2 110.4 98.0 99.8 103.1 90.1 111.9 101.3 104.8 105.6 101.9 100.5 
11 102.2 102.3 104.4 88.4 115.9 98.6 100.2 104.8 86.4 114.9 101.5 105.3 106.0 102.8 102.2 
12 104.2 103.3 104.4 88.2 119.6 99.2 100.7 103.8 85.4 119.1 102.9 105.8 106.5 103.2 104.2 
13 104.6 103.5 105.6 89.0 126.4 100.1 101.0 104.2 87.5 122.5 103.7 106.4 106.7 104.2 104.6 
14 106.3 105.3 107.0 89.1 124.6 101.1 101.7 103.0 89.3 123.5 103.8 107.0 106.8 107.1 106.3 
15 107.9 106.7 108.6 91.2 125.5 101.5 102.0 102.9 90.6 127.1 104.1 107.2 106.6 108.2 107.9 
16 108.2 107.7 109.5 95.6 126.6 103.0 103.6 101.4 91.8 127.9 104.3 107.8 107.3 108.1 108.2 
17 109.6 109.7 108.7 98.5 127.2 104.5 103.8 102.7 94.6 137.0 104.4 108.4 107.2 108.8 109.6 
18 111.3 110.9 111.4 99.4 128.9 105.8 104.2 102.8 94.7 142.4 105.5 109.0 107.3 107.9 111.3 
19 111.3 110.7 111.4 100.5 129.7 106.6 105.5 102.3 95.4 148.1 106.0 109.8 106.8 107.7 111.3 
20 111.9 112.0 110.7 100.2 130.9 107.6 105.4 102.2 93.0 152.2 106.7 110.6 107.3 107.7 111.9 
21 112.1 113.6 111.8 99.5 135.3 107.6 106.2 101.9 92.8 148.9 107.7 111.3 107.7 107.0 112.1 
22 111.2 113.6 111.4 99.8 135.0 107.8 107.4 101.0 92.6 149.0 107.9 111.5 107.6 106.5 111.2 
23 113.8 114.7 112.3 102.4 136.2 108.2 107.4 100.1 93.0 154.6 108.8 112.7 107.8 107.8 113.8 
24 115.3 116.6 113.2 107.0 134.3 108.3 108.9 100.2 95.0 154.7 109.4 113.5 107.6 109.4 115.3 
25 117.1 117.5 112.4 112.6 136.5 109.0 109.1 100.2 95.1 160.7 110.3 114.2 107.5 109.8 117.1 
26 118.6 119.0 113.8 114.4 140.8 110.0 109.6 98.6 99.0 164.1 110.0 114.1 108.8 106.3 118.6 
27 120.3 119.8 115.1 116.6 148.4 110.8 111.6 98.4 103.7 159.7 109.9 114.8 109.5 104.1 120.3 
28 121.4 121.5 116.2 117.8 150.9 112.3 113.5 99.2 105.6 168.7 110.5 115.4 109.7 102.8 121.4 
29 121.4 122.2 116.7 121.7 147.3 113.6 114.5 98.5 108.5 170.8 110.6 116.0 109.8 101.3 121.4 
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France 
 

1973-75. Precrisis peak: Q3-74 1979-82. Precrisis peak: Q1-80 1990-93. Precrisis peak: Q1-92 2007-09.Precrisis peak: Q1-2008 
q Q C G I E Q C G I E Q C G I E Q C G I E 
0 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 

98.5 98.8 101.0 97.2 98.2 99.4 99.6 100.8 99.9 99.1 99.9 100.2 100.7 98.9 100.0 99.5 100.0 100.1 98.7 98.0 
2 

98.0 99.9 102.5 93.9 97.8 99.5 99.7 101.6 99.8 97.2 99.8 100.8 101.9 97.7 99.7 99.2 99.9 100.7 97.8 97.0 
3 

98.3 101.5 103.7 93.0 95.8 99.4 100.3 102.1 99.2 98.7 99.6 101.4 102.8 96.4 98.6 97.8 99.6 101.3 95.0 91.8 
4 

98.7 103.4 104.9 91.7 96.2 99.8 100.3 102.7 98.7 99.9 98.9 100.0 104.0 94.7 100.1 96.2 99.6 102.0 91.1 85.6 
5 

100.0 105.0 106.2 95.4 94.7 100.3 102.0 103.6 98.8 103.6 99.1 100.8 105.1 93.1 98.2 96.1 100.0 102.8 88.9 85.5 
6 

101.5 106.5 107.4 96.8 100.0 101.0 102.0 104.6 98.5 106.3 99.4 100.8 105.3 92.0 99.4 96.2 100.1 103.3 88.1 86.2 
7 

102.7 106.4 108.4 97.8 103.7 101.6 103.4 105.1 99.1 104.4 99.7 101.3 105.5 91.7 103.0 96.8 100.9 103.8 88.2 86.7 
8 

103.2 107.7 109.1 95.6 102.8 102.3 104.1 106.8 98.4 102.9 100.1 101.3 105.3 93.1 102.6 97.3 101.4 103.9 89.1 90.0 
9 

104.5 109.3 109.6 96.0 109.4 103.1 105.0 107.7 98.9 101.9 101.4 102.4 105.3 94.1 106.8 97.9 101.6 104.2 90.7 92.9 
10 

105.6 109.6 109.9 96.4 109.5 103.2 105.4 109.5 97.4 100.9 102.1 102.7 105.3 95.0 109.3 98.3 102.1 104.4 91.4 94.5 
11 

106.1 109.6 110.5 94.0 111.0 103.7 106.5 110.3 96.5 104.1 102.8 103.0 105.3 95.4 114.4 98.9 102.7 104.5 91.8 96.5 
12 

106.6 110.8 111.5 94.3 112.2 104.2 106.2 110.8 95.9 103.8 103.4 103.5 105.0 96.1 116.2 100.0 103.3 104.9 92.4 98.5 
13 

106.8 111.7 113.0 94.5 114.0 104.3 106.3 110.9 94.9 106.3 103.9 105.3 105.0 95.6 118.8 100.0 102.0 105.1 92.4 99.6 
14 

108.3 113.2 114.9 98.1 116.3 104.4 105.8 111.6 94.6 108.7 103.9 104.2 105.4 95.5 117.6 100.3 102.3 105.6 92.3 100.5 
15 

110.1 114.5 116.4 95.8 118.5 105.0 106.3 112.2 94.1 110.7 104.0 104.3 105.9 95.7 118.5 100.5 102.0 105.9 93.7 102.0 
16 

110.0 114.1 117.7 95.9 118.2 105.6 106.7 112.3 94.5 112.2 104.8 106.1 106.7 96.4 120.6 100.4 102.3 106.5 93.2 102.2 
17 

110.9 116.2 118.7 97.3 119.9 105.9 107.1 113.1 93.8 114.5 104.9 105.8 107.5 96.3 120.2 100.2 102.1 107.0 93.1 102.7 
18 

111.9 118.1 119.4 98.0 123.7 106.5 107.2 114.5 93.9 116.1 105.5 107.1 108.1 96.7 122.4 100.5 102.1 107.3 93.4 103.2 
19 

112.9 117.6 120.1 99.0 125.7 106.7 106.6 115.1 94.6 116.2 105.6 105.9 108.6 96.3 126.5 100.5 102.2 107.6 92.7 103.2 
20 

114.2 117.5 120.8 99.5 129.4 106.8 108.2 115.9 94.3 115.9 106.0 105.7 108.7 95.4 130.6 100.4 102.4 108.0 91.9 102.9 
21 

114.5 118.6 121.5 102.8 129.4 107.7 108.4 116.9 96.0 118.5 107.3 106.3 108.9 96.9 136.6 101.1 102.7 108.6 92.3 105.4 
22 

115.7 119.5 122.1 102.7 132.1 108.3 109.0 117.3 97.5 116.4 108.1 107.3 109.0 97.4 140.9 101.1 102.7 108.9 92.7 104.8 
23 

115.0 119.0 123.1 102.6 130.9 108.7 110.3 118.3 97.9 117.7 109.3 108.3 108.8 98.9 145.0 101.4 103.4 109.1 92.7 105.8 
24 

115.1 119.1 124.0 102.5 128.5 109.1 111.2 118.8 98.3 116.3 110.2 109.3 108.1 100.5 147.8 101.4 102.8 109.3 92.1 106.6 
25 

115.0 119.9 124.6 101.9 130.5 110.4 113.1 119.6 100.0 115.3 111.0 110.8 107.9 102.5 149.6 101.5 103.3 109.7 91.9 107.0 
26 

115.4 119.9 125.4 101.4 132.0 110.9 113.7 120.5 101.1 116.8 112.0 111.9 107.9 104.4 152.0 101.9 103.8 110.1 92.0 108.4 
27 

116.1 121.9 126.5 101.5 136.9 111.1 113.8 121.5 101.9 115.2 112.8 112.8 108.5 105.9 151.4 102.1 104.2 110.6 91.9 111.5 
28 116.8 121.9 127.7 101.2 140.5 111.4 115.0 121.9 102.0 114.7 113.4 113.0 109.2 108.3 151.1 102.7 104.7 110.9 92.4 113.4 
29 

117.6 123.5 128.4 101.8 138.0 112.7 116.3 122.6 104.4 117.0 114.4 114.0 109.3 110.3 154.2 102.6 104.8 111.3 92.2 115.3 
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Germany 

 1973-75. Pre-crisis peak: Q1-74 1979-82. Pre-crisis peak: Q1-80 1989-92. Pre-crisis peak: Q1-92 2001-03. Pre-crisis peak: Q2-01 
2007-2009. Precrisis peak Q1-08 

q Q C G I E Q C G I E Q C G I E Q C G I E Q C G I E 
0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1 99.9 100.5 101.5 94.4 98.7 99.4 99.4 101.8 98.3 96.8 99.3 99.5 100.9 99.2 95.4 99.7 100.3 99.8 98.4 99.9 99.7 100.0 102.0 98.1 99.7 

2 99.9 101.5 101.8 92.8 99.5 99.0 100.1 101.8 96.7 94.5 99.0 99.6 102.2 97.2 98.2 99.8 99.5 101.1 97.3 101.0 99.4 100.1 101.1 98.3 98.9 

3 98.7 101.3 102.9 91.5 96.4 98.8 99.9 101.4 94.8 94.4 98.8 102.6 101.9 97.1 93.9 99.5 98.9 100.6 95.4 100.8 97.4 100.2 102.1 97.0 93.1 

4 98.1 103.4 103.3 94.3 92.4 100.0 100.3 108.4 94.8 97.7 98.0 100.4 102.4 95.1 91.7 99.8 98.8 101.2 93.4 103.8 93.1 100.8 103.6 88.4 82.3 

5 97.6 103.8 105.7 86.3 91.4 99.8 99.3 104.6 96.4 101.4 98.0 100.5 102.0 93.9 89.9 100.2 99.3 101.7 93.1 105.6 93.2 100.9 104.2 88.3 81.7 

6 98.7 104.8 107.9 89.1 91.8 100.0 99.3 105.4 93.1 106.0 98.7 101.3 101.8 94.5 90.4 100.0 99.8 102.5 92.5 107.3 93.7 99.6 104.8 88.8 84.6 

7 100.6 106.2 107.4 92.1 94.5 99.9 99.7 105.2 87.9 108.3 98.6 102.5 100.8 93.1 92.2 98.8 99.4 101.3 92.6 104.4 94.5 100.0 104.8 88.5 87.2 

8 101.5 107.2 107.3 91.2 98.3 100.3 99.7 106.5 89.2 108.8 99.8 102.8 104.3 96.1 94.8 98.8 99.4 101.7 92.3 104.0 95.3 99.9 105.9 88.5 89.6 

9 103.0 108.1 108.1 92.6 99.3 99.7 98.8 104.9 89.2 107.5 100.2 102.4 104.8 97.2 99.4 99.3 99.3 102.4 92.4 107.1 97.2 100.5 105.1 93.9 96.0 

10 103.0 108.6 108.7 91.4 102.8 98.7 97.4 104.2 87.6 105.3 100.9 103.3 104.9 97.7 99.1 99.7 99.3 102.8 92.2 109.7 98.0 100.5 105.9 95.1 97.7 

11 105.0 110.0 109.2 94.9 102.7 98.9 98.5 103.6 88.2 105.5 102.3 104.0 105.7 99.8 99.6 99.7 99.9 101.3 92.1 114.3 98.8 101.4 106.0 94.2 100.1 

12 105.8 111.5 109.6 98.5 102.8 99.8 99.3 104.5 88.2 104.9 101.8 104.3 104.5 97.4 103.4 100.0 99.6 101.1 91.2 119.3 100.6 101.8 106.2 98.9 102.3 

13 106.4 113.3 109.1 95.7 105.2 100.9 100.7 104.2 91.2 105.3 102.7 105.6 106.6 99.0 104.4 99.8 99.4 101.7 91.7 117.3 100.8 101.2 106.7 99.6 103.8 

14 106.4 114.2 110.7 96.3 105.4 100.7 99.1 103.8 91.3 106.0 103.0 105.6 108.3 98.0 105.3 99.9 100.1 100.9 91.0 118.2 101.2 102.2 106.6 100.4 104.8 

15 108.2 114.6 112.9 97.7 107.0 102.1 100.6 104.8 93.2 108.1 103.0 105.4 109.6 97.3 106.9 99.7 100.2 100.8 90.0 120.9 101.2 102.5 107.3 100.2 104.9 

16 108.7 115.8 113.6 100.5 106.4 103.4 101.4 105.0 90.0 113.0 102.0 105.9 108.1 92.1 108.4 100.4 100.2 102.5 91.6 122.9 101.6 103.0 106.9 100.3 106.7 

17 109.1 116.2 114.1 99.5 105.9 101.8 101.8 105.6 87.9 110.0 103.4 106.3 109.6 99.4 108.8 101.2 100.3 101.9 92.9 127.9 101.7 103.3 107.8 99.6 107.6 

18 110.6 118.9 115.9 103.6 110.2 104.6 102.3 105.2 92.9 118.4 104.1 106.7 110.8 99.3 111.6 101.6 100.5 101.8 95.1 130.2 101.9 103.4 108.2 99.9 108.7 

19 111.8 120.0 117.4 104.1 111.1 105.5 102.3 106.5 94.4 123.9 104.6 106.8 110.7 99.5 116.7 102.6 101.2 102.4 94.6 134.3 101.4 103.4 108.4 99.0 107.2 

20 112.0 119.1 118.3 101.6 110.8 104.9 102.7 105.8 88.5 125.6 104.0 107.2 110.7 96.4 118.7 104.2 101.6 102.4 100.1 138.4 101.2 103.6 108.7 95.6 108.0 

21 115.5 123.6 119.6 109.9 112.9 105.9 103.4 105.9 92.5 125.0 105.5 107.8 111.5 98.6 122.3 105.2 101.6 103.0 100.8 142.5 102.1 104.2 108.5 98.8 108.7 

22 115.5 120.7 120.2 110.5 117.1 107.3 104.5 106.7 93.3 127.1 105.9 106.9 111.1 98.7 128.9 106.6 103.1 103.1 104.0 150.8 102.6 104.7 109.6 99.4 109.9 

23 116.2 122.6 121.0 111.9 116.9 108.0 105.4 107.3 95.9 125.1 106.6 107.8 109.6 99.5 130.8 107.1 101.1 104.0 103.8 150.5 103.0 104.4 109.7 100.9 112.4 

24 117.1 123.2 122.4 113.8 124.8 107.3 106.3 106.6 93.5 125.6 107.5 108.4 112.5 102.1 133.6 107.8 102.0 104.3 103.1 154.3 103.6 104.7 109.5 103.1 112.1 

25 116.3 122.5 124.6 111.9 120.8 108.6 107.9 108.1 94.6 123.6 107.1 107.8 113.3 100.9 135.7 108.7 102.2 103.9 103.6 157.4 103.5 104.8 109.9 101.9 112.7 

26 115.9 123.4 124.6 110.1 117.9 109.4 108.5 108.7 95.4 123.8 107.4 108.8 113.2 102.2 134.5 109.1 102.2 104.8 106.3 158.4 103.8 105.3 110.9 101.0 114.7 

27 115.7 123.2 124.2 107.9 117.7 110.5 109.1 108.5 98.7 122.7 107.4 109.7 113.1 101.6 132.4 110.0 102.4 106.4 106.9 160.5 104.6 106.1 111.4 102.1 117.0 

28 117.1 123.6 132.7 107.8 121.9 107.7 108.5 108.3 91.2 120.5 108.3 111.0 114.6 104.5 133.2 109.7 102.4 108.5 104.9 160.1 104.8 106.5 111.9 102.7 118.2 

29 116.8 122.4 128.1 109.7 126.5 110.1 111.8 108.3 98.3 124.8 108.5 110.8 114.0 105.4 140.1 109.3 102.4 107.6 105.1 158.7 105.3 106.9 113.0 102.7 120.0 
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Italy 

 1973-75. Pre-crisis peak: Q3-74 1979-82. Pre-crisis peak: Q4-80 1989-92. Pre-crisis peak: Q1-92 2001-03. Pre-crisis peak: Q3-01 
2007-2009. Pre-crisis peak Q1-08 

q Q C G I E Q C G I E Q C G I E Q C G I E Q C G I E 

0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 97.9 99.3 100.7 95.3 93.9 99.4 100.1 100.5 98.5 103.4 99.9 101.0 100.3 100.0 101.0 99.5 99.6 100.5 100.7 101.1 99.2 99.8 101.8 98.1 97.9 
2 96.2 98.7 101.3 92.9 93.8 99.6 100.0 101.5 98.9 109.1 99.7 100.4 99.9 96.7 101.0 99.3 99.2 101.2 100.4 98.2 97.9 98.9 100.2 96.2 95.2 
3 96.2 98.8 102.1 92.0 94.0 99.7 102.1 102.5 98.7 111.6 99.0 99.3 99.5 95.2 104.4 99.2 99.3 103.7 101.2 97.4 95.7 98.4 100.9 92.2 88.5 
4 97.5 100.1 103.1 92.5 98.4 100.5 101.3 103.2 96.3 109.2 98.9 97.3 98.9 90.4 106.9 99.3 99.5 101.9 102.8 96.1 92.9 97.5 100.6 88.4 77.7 
5 98.6 102.2 104.0 91.7 102.7 100.4 101.7 103.7 96.9 110.1 98.7 97.2 98.4 87.1 108.3 99.7 99.1 103.3 102.3 96.1 92.4 97.6 101.0 86.8 76.2 
6 100.4 103.4 104.7 91.4 105.6 100.2 101.3 104.5 94.2 107.6 98.5 96.8 98.2 85.4 111.3 100.0 99.5 102.6 105.6 96.6 92.8 97.7 102.2 86.1 79.1 
7 102.2 104.1 105.1 89.9 107.8 100.1 102.2 105.2 93.5 104.1 99.2 97.3 98.0 85.0 115.5 100.1 100.2 102.3 108.4 98.0 93.1 98.3 100.5 86.6 80.1 
8 104.8 105.2 105.9 91.7 111.2 99.8 102.0 106.4 94.1 104.7 100.0 97.3 97.6 85.7 117.0 100.0 100.0 103.2 104.2 95.7 93.5 98.3 101.5 85.6 82.9 
9 106.6 105.7 106.9 94.1 113.4 100.1 100.1 107.6 93.3 109.4 100.7 98.5 97.3 88.0 118.7 99.6 100.3 103.0 104.0 92.8 94.1 98.6 101.7 86.5 86.3 
10 106.6 106.8 107.9 95.0 112.5 100.0 101.0 108.6 93.4 110.2 101.3 98.9 96.3 88.4 123.7 99.9 100.6 105.3 104.8 95.3 94.6 99.3 102.0 86.7 89.0 
11 106.0 107.3 109.2 95.1 122.7 101.8 102.2 109.4 93.8 111.4 102.3 99.8 95.5 90.2 127.9 100.4 100.6 104.1 105.4 97.2 95.1 99.7 101.4 87.2 90.5 
12 105.0 108.5 110.6 93.4 120.0 104.1 103.2 109.5 94.3 114.0 103.6 99.4 94.5 91.2 136.4 100.9 100.9 104.5 106.0 98.1 95.3 99.5 100.4 86.1 91.4 
13 105.9 109.2 111.8 93.4 128.7 103.9 103.7 109.4 95.2 117.2 103.6 99.8 93.6 92.9 141.6 101.3 101.2 104.7 106.4 101.0 95.5 99.6 100.0 85.9 92.8 
14 107.7 110.0 112.7 92.7 125.4 104.2 104.5 109.9 96.8 117.0 104.1 100.7 93.1 95.2 137.2 101.6 101.3 105.4 106.1 101.7 95.1 99.2 99.2 84.8 93.1 
15 109.5 109.9 113.7 93.8 132.0 105.4 105.1 111.1 99.0 121.3 105.0 100.6 93.2 99.2 135.3 101.6 101.9 105.0 107.0 100.9 94.1 97.5 99.7 83.3 92.7 
16 110.1 110.5 114.6 95.7 139.1 105.5 105.3 111.6 98.5 122.5 105.4 100.9 94.5 96.4 138.8 101.5 101.7 106.3 106.5 101.3 93.1 95.9 99.0 79.3 92.9 
17 111.8 112.3 115.6 98.1 136.5 106.1 106.4 113.1 97.5 122.6 105.0 101.0 93.9 96.0 138.4 102.3 102.5 105.0 108.2 104.1 92.5 95.5 98.4 77.8 94.3 
18 113.6 114.8 116.1 97.7 145.0 107.5 106.4 114.3 98.8 123.8 105.0 101.0 94.6 96.0 138.3 103.0 103.2 105.4 109.4 105.8 92.0 94.7 98.7 76.1 96.0 
19 114.4 116.8 116.7 99.0 136.8 108.3 108.7 113.1 98.7 124.2 105.0 101.8 94.3 94.7 139.7 103.2 103.4 105.5 110.0 107.7 91.5 94.0 97.6 75.1 94.3 
20 116.4 119.0 117.3 101.6 144.3 109.0 109.2 114.2 99.1 125.6 105.5 102.2 94.1 94.5 140.8 103.7 103.7 104.9 111.5 110.5 90.6 92.9 98.3 72.3 94.4 
21 119.1 121.5 117.8 105.6 146.6 109.7 110.0 114.9 101.4 128.3 106.7 104.6 95.3 96.6 145.6 104.3 103.7 105.5 111.1 113.0 90.5 92.6 98.7 72.1 94.7 
22 118.9 123.3 118.4 103.9 142.0 110.4 111.4 115.5 100.8 127.2 107.4 105.4 95.2 97.6 148.3 104.7 104.4 104.8 111.3 112.6 90.8 92.6 97.7 72.2 96.2 
23 119.8 125.2 119.2 104.0 128.7 111.5 113.3 117.0 101.5 128.4 109.1 106.2 94.6 101.6 149.6 105.9 104.8 105.6 114.9 118.6 90.8 92.8 97.8 71.3 95.7 
24 119.9 126.9 120.2 103.5 125.1 112.0 113.4 118.5 102.2 122.7 108.3 106.9 95.2 99.5 152.6 106.1 105.3 105.1 115.1 118.3 90.8 92.9 97.6 70.4 96.2 
25 120.9 126.8 121.5 104.6 127.3 112.5 114.2 119.3 103.6 128.2 108.9 107.7 95.6 100.5 151.7 106.1 105.6 105.4 113.4 119.5 90.8 93.0 96.9 70.0 97.3 
26 120.2 126.9 122.1 103.0 131.7 114.2 116.0 121.0 106.9 122.0 109.1 108.4 95.9 101.7 149.2 106.0 105.4 105.1 112.9 121.4 90.9 93.1 97.3 69.6 98.0 
27 120.5 126.8 123.4 103.4 138.9 114.5 116.8 122.9 105.9 138.7 108.6 109.1 96.2 103.0 145.0 106.0 105.2 106.6 113.4 120.5 90.8 93.5 97.3 69.6 99.5 
28 120.5 129.5 124.5 103.3 142.1 115.7 117.5 124.7 107.1 133.9 109.3 109.4 96.4 102.7 143.9 106.8 104.9 105.8 113.9 121.6 91.1 93.7 96.6 70.2 101.1 
29 121.5 128.4 125.4 100.7 139.1 117.4 119.1 125.8 112.0 129.1 109.6 110.4 97.0 104.3 144.1 106.0 104.7 107.7 111.8 119.1 91.3 94.4 96.4 70.2 102.3 
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Japan 

 1973-75. Pre-crisis peak: Q3-73 1989-92. Pre-crisis peak: Q3-92 2001-03. Pre-crisis peak: Q3-01 2007-09. Pre-crisis peak: Q1-08 

q Q C G I Q C G I Q C G I E Q C G I E 

0 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
1 96.6% 94.0% 94.8% 92.0% 99.4% 99.6% 101.3% 97.3% 99.8% 100.7% 101.7% 97.0% 96.3% 98.9% 98.6% 98.9% 97.5% 97.9% 
2 97.3% 96.5% 96.7% 89.2% 100.5% 101.0% 101.8% 100.2% 98.7% 100.3% 102.0% 96.3% 94.1% 97.9% 98.4% 98.8% 96.4% 98.2% 
3 98.5% 98.4% 97.6% 89.2% 99.8% 100.3% 102.4% 97.1% 98.6% 100.8% 103.3% 92.5% 92.3% 94.7% 97.1% 99.3% 91.4% 85.7% 
4 98.0% 97.5% 99.9% 89.6% 99.1% 100.2% 103.5% 95.0% 98.4% 100.8% 103.6% 91.9% 96.5% 90.8% 96.3% 100.2% 89.3% 63.8% 
5 98.1% 99.7% 106.4% 86.0% 99.8% 102.4% 103.8% 93.6% 99.4% 101.5% 104.3% 91.2% 103.5% 92.4% 97.9% 101.0% 86.3% 69.6% 
6 100.3% 100.7% 108.8% 89.8% 100.8% 102.6% 104.9% 94.4% 100.0% 102.2% 105.0% 92.2% 104.2% 92.5% 97.9% 102.3% 84.9% 76.4% 
7 101.4% 101.2% 110.8% 90.5% 99.7% 102.5% 106.6% 95.6% 100.4% 101.9% 104.8% 92.0% 107.8% 94.1% 99.3% 102.7% 84.9% 81.9% 
8 102.5% 101.9% 112.2% 90.9% 101.7% 104.5% 107.2% 95.9% 99.9% 101.5% 105.1% 90.9% 109.2% 95.4% 99.9% 102.0% 85.0% 86.8% 
9 103.4% 102.1% 112.2% 93.3% 100.6% 103.5% 107.3% 95.1% 101.1% 102.0% 106.4% 92.5% 109.4% 96.5% 100.0% 103.6% 86.4% 90.9% 
10 104.0% 102.9% 113.6% 91.9% 101.2% 103.3% 109.6% 93.4% 101.5% 101.9% 106.8% 91.6% 113.4% 97.9% 101.3% 103.9% 87.3% 93.5% 
11 105.4% 104.6% 114.9% 92.8% 102.7% 105.1% 110.5% 95.8% 102.6% 103.1% 107.2% 93.3% 119.0% 97.5% 100.9% 104.4% 86.0% 93.8% 
12 105.5% 105.5% 116.0% 89.5% 103.4% 105.4% 112.0% 97.0% 103.6% 103.5% 107.8% 91.9% 124.9% 95.6% 99.1% 104.2% 85.7% 92.9% 
13 107.9% 106.5% 117.2% 93.6% 103.4% 106.2% 112.4% 97.5% 103.6% 103.4% 107.8% 92.1% 128.9% 95.0% 100.2% 104.7% 86.1% 85.9% 
14 108.6% 107.8% 117.8% 93.3% 104.2% 106.8% 114.1% 98.5% 103.8% 103.5% 108.3% 92.3% 130.1% 97.5% 101.8% 104.8% 87.4% 93.9% 
15 109.4% 108.5% 119.4% 94.3% 105.3% 107.1% 114.0% 100.7% 103.5% 102.9% 108.1% 92.8% 131.9% 97.8% 102.3% 105.2% 90.9% 91.3% 
16 110.8% 109.2% 121.4% 96.4% 105.3% 107.4% 114.0% 101.3% 103.8% 103.9% 109.1% 92.6% 130.5% 98.7% 102.7% 106.4% 90.3% 94.1% 
17 112.9% 111.3% 122.7% 98.7% 106.8% 108.5% 115.7% 101.5% 105.1% 104.6% 108.7% 93.3% 136.1% 98.2% 103.5% 105.9% 91.1% 93.1% 
18 114.0% 112.1% 124.2% 101.8% 107.6% 110.8% 115.3% 102.1% 105.4% 105.3% 108.6% 94.5% 140.4% 97.8% 103.1% 106.4% 90.0% 89.8% 
19 115.5% 114.1% 126.0% 102.3% 106.6% 107.0% 115.6% 100.7% 105.7% 105.7% 108.9% 92.2% 145.4% 97.8% 103.3% 107.1% 89.8% 86.8% 
20 117.2% 116.8% 127.8% 105.0% 107.1% 107.9% 115.1% 100.2% 106.1% 105.9% 108.5% 93.5% 148.6% 98.7% 104.0% 107.9% 89.7% 89.4% 
21 118.9% 119.1% 129.5% 106.2% 106.9% 107.8% 115.5% 98.6% 106.6% 106.3% 109.1% 94.5% 151.1% 99.4% 105.0% 108.6% 92.2% 92.5% 
22 121.1% 121.3% 130.4% 107.8% 104.9% 106.9% 115.6% 94.7% 106.5% 105.3% 109.1% 93.9% 154.0% 99.9% 105.3% 108.6% 93.8% 92.3% 
23 122.0% 122.0% 131.1% 108.7% 104.4% 106.8% 116.7% 92.8% 107.9% 106.6% 108.8% 96.2% 155.8% 99.8% 105.3% 108.7% 95.0% 92.1% 
24 122.6% 121.7% 130.6% 108.2% 104.7% 108.1% 117.0% 92.7% 108.9% 107.0% 109.3% 96.8% 159.5% 101.1% 107.6% 108.5% 97.8% 97.8% 
25 123.0% 121.8% 132.5% 107.6% 105.3% 108.4% 117.9% 92.1% 109.1% 107.2% 110.2% 95.2% 163.1% 99.0% 102.5% 108.3% 92.9% 98.8% 
26 122.4% 121.6% 133.5% 106.7% 104.4% 108.3% 119.4% 93.4% 108.7% 106.8% 109.9% 93.4% 167.4% 98.4% 102.5% 108.5% 91.9% 100.1% 
27 125.1% 122.7% 135.0% 105.9% 104.8% 108.8% 120.8% 93.3% 109.6% 106.9% 110.8% 93.7% 172.3% 98.9% 103.1% 108.9% 92.1% 103.5% 
28 127.8% 123.4% 136.8% 108.6% 104.6% 109.1% 121.8% 91.8% 110.3% 107.6% 110.8% 94.1% 176.4% 100.1% 103.2% 109.2% 93.9% 105.1% 
29 128.6% 123.2% 138.4% 110.4% 105.2% 109.4% 122.3% 92.6% 109.0% 106.1% 109.5% 91.7% 172.8% 99.6% 102.5% 109.6% 93.7% 101.2% 



Hannah Perregaard Master’s Thesis January 2017 

95 

 

 

United Kingdom 

 1973-75. Pre-crisis peak: Q3-73 1979-82. Pre-crisis peak: Q2-79 1990-93. Pre-crisis peak: Q2-90 2007-09. Pre-crisis peak: Q1-08 

q Q C G I E Q C G I E Q C G I E Q C G I E 

0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 99.0 101.0 100.9 97.9 102.6 97.8 96.4 99.0 101.9 96.3 99.0 99.4 100.8 99.0 99.9 99.3 99.3 100.5 98.6 102.3 
2 98.6 100.1 101.1 97.5 103.4 98.8 97.3 99.5 103.4 97.1 98.6 98.8 101.7 97.9 100.6 97.7 98.0 102.2 93.6 102.4 
3 95.9 98.4 99.8 96.7 106.2 97.9 98.8 100.1 98.4 98.6 98.3 97.9 101.9 93.5 97.2 95.5 95.9 102.6 90.2 98.3 
4 97.3 98.8 101.6 91.4 109.7 95.9 96.4 99.2 94.5 94.5 98.2 96.8 104.7 92.1 100.4 93.9 95.7 101.8 83.0 91.7 
5 97.9 99.9 102.8 90.3 110.4 95.8 97.4 100.8 92.7 92.1 98.0 97.0 103.8 90.4 102.0 93.7 94.6 102.2 78.2 90.2 
6 96.5 100.1 104.3 90.7 108.1 94.8 95.7 101.1 91.4 91.6 98.1 96.5 103.7 90.7 101.6 93.8 95.0 102.7 81.9 91.4 
7 96.6 99.7 108.5 88.3 107.6 94.6 96.9 99.9 86.4 90.9 98.1 96.3 104.1 91.0 103.0 94.1 95.3 103.3 81.1 94.3 
8 95.0 99.8 107.0 88.0 103.3 94.9 97.3 100.8 88.4 92.1 98.0 98.0 104.5 90.5 105.5 94.7 94.7 102.1 82.5 93.5 
9 94.7 98.8 107.3 86.6 103.2 95.9 97.7 101.0 89.2 96.2 98.6 99.4 104.5 90.8 103.5 95.6 96.3 102.8 83.0 97.5 
10 95.7 97.9 109.5 84.1 108.4 96.0 97.5 99.0 88.0 95.8 99.3 99.8 105.0 88.5 107.5 96.2 96.2 102.7 87.1 97.3 
11 97.3 98.4 109.5 88.3 110.8 96.2 96.9 100.4 87.9 93.8 100.0 100.9 104.0 90.7 109.1 96.3 95.6 103.0 87.8 100.6 
12 97.1 98.9 110.4 87.6 115.0 97.2 97.9 100.6 91.9 95.8 100.5 101.5 103.1 90.2 107.6 96.8 95.4 103.4 85.8 104.7 
13 98.3 99.7 110.0 86.5 115.8 97.5 99.5 100.8 94.6 93.9 101.3 103.4 104.3 90.3 109.4 96.9 94.9 102.7 84.4 102.6 
14 100.4 99.8 109.1 87.1 119.8 98.2 100.5 101.4 95.7 95.6 102.0 104.2 104.2 92.3 112.4 97.3 95.0 102.6 87.4 101.8 
15 100.5 98.0 108.0 84.9 120.3 100.0 101.3 101.1 98.5 95.4 103.3 105.3 104.0 93.3 116.9 97.5 95.8 102.8 89.2 102.4 
16 99.7 97.4 108.8 89.5 123.0 100.8 102.6 102.9 97.2 95.4 104.5 105.3 105.6 91.4 117.4 98.0 96.2 105.8 90.0 105.0 
17 100.4 98.5 108.5 88.6 127.3 101.9 104.4 102.4 98.2 97.2 105.6 106.4 105.5 92.0 120.7 97.9 96.7 103.7 87.8 101.8 
18 102.2 100.5 108.3 91.9 122.4 102.8 104.5 103.1 102.9 98.8 106.2 106.8 105.1 92.6 124.0 99.0 97.0 104.3 86.6 104.7 
19 103.0 102.4 109.5 95.2 123.7 103.5 105.5 103.9 105.0 101.3 106.6 107.0 106.2 91.3 129.6 98.8 97.6 104.5 90.5 102.6 
20 104.3 103.0 109.6 95.3 126.0 102.6 106.0 102.9 105.4 101.0 107.0 107.7 106.6 91.5 128.0 99.4 97.7 104.9 88.2 102.6 
21 105.7 105.0 110.7 95.2 126.3 103.3 105.6 103.6 105.6 104.2 108.1 108.4 106.4 92.2 132.4 99.9 97.9 104.5 89.8 107.6 
22 106.7 104.6 111.2 95.5 126.1 105.3 107.7 104.0 106.4 106.4 108.5 109.4 106.8 92.6 134.2 100.7 98.7 104.7 92.9 104.8 
23 106.2 105.7 110.7 100.4 116.5 106.2 109.0 105.2 114.5 107.6 109.7 110.8 107.4 94.9 137.3 101.2 99.3 105.5 95.3 103.4 
24 110.9 112.2 112.9 102.7 137.8 108.5 109.8 101.7 105.0 111.8 110.0 111.4 106.7 98.2 139.5 102.0 99.6 107.1 98.0 106.1 
25 108.5 108.1 111.8 104.6 132.7 108.6 111.6 103.0 105.9 108.5 110.4 112.7 107.3 97.4 141.3 103.0 100.0 107.3 96.4 105.7 
26 109.7 109.2 112.4 106.2 133.8 108.8 113.4 103.2 105.5 109.2 111.0 114.0 107.6 94.3 144.9 103.8 101.3 107.5 97.8 104.3 
27 108.6 110.9 113.0 101.0 135.9 110.1 116.4 105.8 104.3 111.7 112.0 116.7 106.8 90.2 145.1 104.7 101.2 107.3 98.5 108.4 
28 106.4 108.2 112.0 97.0 130.3 110.9 118.4 105.1 101.3 113.4 113.3 117.6 105.5 93.7 151.0 104.9 102.0 107.8 100.2 110.8 
29 106.3 109.3 113.8 95.2 126.9 111.4 119.2 104.2 107.2 113.5 114.0 118.1 106.2 96.2 153.7 105.4 102.6 108.9 101.0 109.6 
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United States 

 1973-75. Pre-crisis peak: Q4-73 1979-82. Pre-crisis peak: Q3-81 1990-93. Pre-crisis peak: Q3-90 2007-09. Pre-crisis peak: Q4-07 

q Q C G I E Q C G I E Q C G I E Q C G I E 

0 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
1 99.2% 99.1% 101.6% 98.8% 101.2% 98.8% 99.2% 100.7% 100.0% 100.5% 99.1% 99.2% 100.8% 98.1% 100.9% 99.3% 99.8% 100.5% 98.5% 101.2% 
2 99.4% 99.5% 101.4% 98.5% 106.2% 97.2% 99.9% 101.3% 96.9% 96.1% 98.7% 98.9% 101.8% 95.0% 101.5% 99.8% 100.0% 100.7% 98.0% 104.3% 
3 98.5% 99.9% 102.2% 96.6% 100.5% 97.7% 100.3% 101.3% 94.7% 96.7% 99.4% 99.7% 101.9% 95.3% 105.2% 99.3% 99.2% 102.2% 95.7% 102.9% 
4 98.1% 98.4% 103.0% 91.9% 103.1% 97.4% 101.1% 102.4% 92.2% 92.4% 99.9% 100.2% 101.3% 95.5% 107.7% 97.2% 98.0% 103.3% 90.5% 97.2% 
5 96.9% 99.2% 103.7% 88.1% 103.8% 97.5% 102.9% 103.7% 92.8% 88.2% 100.4% 100.2% 100.8% 95.6% 110.1% 95.9% 97.7% 103.8% 84.9% 89.4% 
6 97.6% 100.9% 104.5% 85.5% 100.8% 98.7% 103.9% 104.6% 94.5% 89.6% 101.5% 102.1% 101.1% 97.0% 112.1% 95.8% 97.3% 105.6% 82.8% 89.7% 
7 99.2% 102.3% 104.8% 88.9% 99.1% 101.0% 106.0% 105.3% 97.8% 89.9% 102.7% 102.8% 101.4% 99.7% 112.1% 96.1% 97.9% 106.2% 82.9% 92.8% 
8 100.6% 103.4% 104.8% 91.1% 104.7% 103.0% 107.8% 106.5% 103.4% 91.2% 103.7% 103.9% 102.4% 100.5% 114.5% 97.0% 97.8% 106.4% 82.1% 98.0% 
9 102.9% 105.5% 104.4% 94.7% 104.0% 105.1% 109.5% 104.0% 108.7% 93.1% 104.7% 105.1% 102.7% 102.7% 115.1% 97.4% 98.4% 105.8% 81.9% 99.5% 
10 103.6% 106.5% 104.8% 94.4% 105.0% 107.2% 110.4% 104.5% 112.2% 95.0% 104.9% 105.5% 101.8% 102.8% 115.4% 98.4% 99.2% 106.0% 84.5% 101.8% 
11 104.2% 107.6% 104.5% 94.9% 108.1% 109.1% 112.0% 106.6% 116.5% 97.4% 105.5% 106.5% 101.4% 104.9% 116.7% 99.0% 99.8% 105.8% 84.5% 104.7% 
12 104.9% 109.0% 105.0% 98.3% 109.2% 110.1% 112.9% 107.3% 118.8% 99.5% 106.0% 107.6% 101.4% 106.0% 116.4% 99.6% 100.8% 104.8% 85.5% 107.9% 
13 106.2% 110.2% 105.6% 101.7% 107.4% 111.0% 114.4% 108.7% 121.8% 101.5% 107.5% 108.6% 101.7% 110.0% 120.2% 99.3% 101.3% 103.2% 84.7% 108.5% 
14 108.2% 110.9% 106.5% 106.8% 110.3% 112.1% 116.3% 110.0% 122.7% 101.8% 108.5% 109.8% 101.4% 110.3% 121.4% 100.0% 101.5% 103.2% 85.9% 110.1% 
15 110.2% 111.9% 107.3% 107.4% 111.2% 113.1% 117.4% 111.5% 125.4% 101.6% 110.0% 110.7% 101.5% 112.9% 125.5% 100.2% 102.0% 102.6% 88.4% 111.3% 
16 110.2% 113.6% 107.5% 108.5% 107.6% 114.9% 119.7% 114.0% 125.5% 100.1% 110.6% 111.5% 102.6% 114.6% 130.2% 101.3% 102.3% 102.2% 89.9% 112.4% 
17 110.6% 114.3% 108.1% 109.0% 110.1% 115.8% 120.0% 115.1% 127.2% 103.1% 111.9% 112.7% 102.0% 116.9% 133.2% 102.0% 102.9% 102.3% 91.8% 113.2% 
18 114.9% 116.7% 108.8% 118.1% 121.6% 116.8% 121.0% 116.2% 127.7% 106.3% 112.3% 113.0% 102.2% 119.1% 135.7% 102.5% 103.1% 101.9% 92.9% 114.4% 
19 116.0% 117.2% 109.1% 121.4% 122.9% 117.4% 122.3% 118.5% 128.2% 107.5% 112.7% 114.1% 102.4% 119.2% 137.6% 102.6% 103.4% 102.0% 92.6% 115.0% 
20 117.5% 118.1% 109.6% 124.2% 127.8% 118.5% 124.5% 120.2% 129.0% 110.0% 113.6% 115.1% 102.5% 120.2% 143.6% 102.6% 103.7% 101.4% 93.4% 114.9% 
21 117.8% 118.7% 110.3% 123.5% 127.9% 119.2% 125.3% 120.2% 129.0% 114.0% 114.4% 115.9% 101.2% 122.1% 145.6% 103.3% 104.2% 100.3% 94.4% 116.0% 
22 117.9% 118.6% 110.5% 123.6% 128.3% 120.0% 125.4% 120.2% 127.2% 114.1% 115.2% 117.0% 101.6% 124.9% 147.4% 103.5% 104.4% 99.9% 95.1% 117.4% 
23 118.8% 119.8% 109.1% 126.9% 132.9% 121.3% 127.1% 120.5% 129.8% 118.8% 117.2% 118.3% 102.9% 128.5% 149.8% 104.3% 104.9% 99.2% 95.7% 118.3% 
24 119.1% 120.1% 110.0% 125.8% 141.2% 122.4% 128.6% 120.2% 132.5% 124.0% 118.3% 119.0% 102.5% 131.1% 151.0% 105.4% 105.8% 98.6% 96.8% 121.7% 
25 119.5% 120.0% 111.2% 125.1% 145.2% 124.5% 128.8% 122.5% 132.3% 128.6% 119.5% 119.9% 103.2% 133.1% 160.4% 105.0% 106.3% 98.7% 97.4% 120.8% 
26 117.0% 117.3% 112.8% 115.1% 147.9% 125.2% 131.1% 122.5% 131.2% 135.7% 120.4% 121.2% 103.1% 135.3% 163.5% 106.1% 107.3% 98.4% 99.2% 123.4% 
27 116.9% 118.5% 112.0% 115.2% 147.6% 126.8% 132.1% 122.3% 133.9% 139.5% 122.3% 121.7% 104.4% 137.3% 170.0% 107.4% 108.2% 99.2% 100.6% 124.0% 
28 119.0% 120.1% 111.6% 119.1% 146.7% 127.5% 133.2% 122.2% 134.2% 142.3% 123.8% 123.8% 104.4% 141.4% 174.0% 108.0% 109.5% 98.8% 101.0% 125.4% 
29 121.5% 120.7% 112.6% 120.5% 149.5% 129.2% 134.8% 124.7% 135.7% 146.6% 124.8% 125.3% 105.2% 141.9% 173.7% 108.5% 110.1% 99.8% 101.7% 123.5% 
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The “big five” – Gross domestic product  
 Finland (1991) Japan (1992) Norway (1987) Sweden (1991) Spain (1977) 
q Pre-crisis peak: 

Q4-90 
Pre-crisis peak: 
Q3-92 

Pre-crisis peak: 
Q2-87 

Pre-crisis peak: 
Q1-91 

Pre-crisis peak: 
Q2-78 

0 100.0% 100.0% 100.0% 100.0% 100.0% 
1 97.8% 99.4% 97.4% 98.9% 99.9% 
2 96.5% 100.5% 99.2% 98.4% 99.7% 
3 95.1% 99.8% 98.8% 98.2% 99.6% 
4 93.6% 99.1% 97.3% 99.1% 99.7% 
5 93.9% 99.8% 98.1% 98.6% 100.0% 
6 93.1% 100.8% 98.2% 97.2% 100.3% 
7 91.9% 99.7% 97.6% 95.9% 101.0% 
8 91.4% 101.7% 98.7% 94.7% 101.3% 
9 91.3% 100.6% 99.7% 95.3% 100.9% 
10 91.2% 101.2% 100.4% 96.5% 101.5% 
11 92.3% 102.7% 100.0% 95.9% 100.9% 
12 92.7% 103.4% 101.1% 97.7% 100.8% 
13 93.7% 103.4% 100.1% 98.8% 101.3% 
14 94.3% 104.2% 102.8% 99.8% 101.2% 
15 96.4% 105.3% 103.7% 101.2% 101.6% 
16 97.7% 105.3% 104.2% 102.6% 102.0% 
17 97.6% 106.8% 104.0% 103.2% 102.7% 
18 99.8% 107.6% 104.7% 103.6% 103.0% 
19 100.1% 106.6% 107.0% 105.0% 103.4% 
20 100.6% 107.1% 107.5% 105.3% 104.0% 
21 101.6% 106.9% 108.9% 104.6% 104.2% 
22 102.4% 104.9% 108.1% 105.1% 104.9% 
23 103.3% 104.4% 107.4% 105.8% 105.7% 
24 105.3% 104.7% 109.3% 106.5% 105.4% 
25 106.9% 105.3% 111.5% 107.8% 106.3% 
26 108.5% 104.4% 115.4% 108.9% 106.5% 
27 110.4% 104.8% 114.1% 110.7% 107.7% 
28 112.7% 104.6% 116.8% 111.0% 107.6% 
29 112.5% 105.2% 115.2% 112.8% 108.7% 
  



Hannah Perregaard Master’s Thesis January 2017 

98 

Appendix 2: Comparison of GDP across recessions with counterfactual government 
expenditures1 

	
1. The GDP path with counterfactual government expenditures is constructed by assuming that government 
expenditures during the Great Recession and its subsequent recovery grow at a similar rate as in the 
average national recession from pre-crisis peak. 
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Appendix 3: Actual and potential GDP (in national currency millions/billions)1	
 
The base year for the output series differ between December 2007 and June 2016. The author 
copy Ball’s (2014a) method to make the two series consistent by multiplying the December 2007 
data series by the ratio: (Gross domestic product in 2000 in the June 2016 data) / (Gross domestic 
product in 2000 in the December 2007 data). 
 

Canada Actual GDP Potential GDP 
2010-2015 (2007) 

Potential GDP 
1995-2009 (2007) 

Potential GDP 
(2016) 

1995 1087  1104 1104 
1996 1104  1137 1134 
1997 1152  1173 1166 
1998 1196  1209 1203 
1999 1258  1247 1241 
2000 1323  1287 1281 
2001 1347  1328 1321 
2002 1387  1369 1359 
2003 1412  1408 1396 
2004 1456  1449 1432 
2005 1502  1491 1469 
2006 1542  1533 1507 
2007 1574  1578 1543 
2008 1589  1621 1577 
2009 1542  1666 1604 
2010 1590 1713  1633 
2011 1640 1761  1665 
2012 1669 1810  1698 
2013 1706 1861  1730 
2014 1748 1914  1761 
2015 1768 1968  1791 
1. The table shows potential output and actual output in billions in national currency. Source of data: OECD 
economic outlook June 2016 and December 2007.  
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France 
 

Actual GDP Potential GDP 
2010-2015 (2007) 

Potential GDP 
1995-2009 (2007) 

Potential GDP 
(2016) 

1995 1535  1544 1557 
1996 1556  1576 1589 
1997 1593  1610 1622 
1998 1649  1645 1658 
1999 1706  1684 1697 
2000 1772  1725 1739 
2001 1806  1766 1779 
2002 1827  1811 1815 
2003 1842  1851 1846 
2004 1893  1889 1877 
2005 1923  1928 1906 
2006 1969  1965 1934 
2007 2015  2001 1963 
2008 2019  2038 1991 
2009 1960  2075 2011 
2010 1998 2119  2030 
2011 2040 2164  2050 
2012 2044 2209  2069 
2013 2057 2256  2090 
2014 2070 2304  2111 
2015 2095 2352  2134 
1. The table shows potential output and actual output in billions in national currency. Source of data: OECD 
economic outlook June 2016 and December 2007. 
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Germany 
 

Actual GDP Potential GDP 
2010-2015 (2007) 

Potential GDP 
1995-2009 (2007) 

Potential GDP 
(2016) 

1995 2146  2146 2157 
1996 2164  2181 2193 
1997 2205  2215 2228 
1998 2244  2250 2264 
1999 2286  2283 2303 
2000 2359  2312 2344 
2001 2402  2343 2377 
2002 2402  2381 2403 
2003 2385  2417 2423 
2004 2402  2452 2445 
2005 2423  2487 2466 
2006 2517  2523 2499 
2007 2602  2563 2537 
2008 2623  2605 2576 
2009 2477  2648 2600 
2010 2575 2687  2624 
2011 2670 2727  2654 
2012 2687 2768  2684 
2013 2698 2809  2712 
2014 2740 2851  2740 
2015 2780 2894  2776 
1. The table shows potential output and actual output in billions in national currency. Source of data: OECD 
economic outlook June 2016 and December 2007. 
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Italy  Actual GDP Potential GDP 

2010-2015 (2007) 
Potential GDP 
1995-2009 (2007) 

Potential GDP (2016) 

1995 1413  1434 1429 
1996 1427  1453 1451 
1997 1455  1473 1471 
1998 1476  1493 1491 
1999 1498  1514 1511 
2000 1558  1536 1531 
2001 1582  1560 1551 
2002 1586  1584 1570 
2003 1590  1609 1589 
2004 1612  1632 1605 
2005 1630  1652 1619 
2006 1665  1671 1632 
2007 1687  1691 1642 
2008 1669  1711 1647 
2009 1577  1731 1646 
2010 1603 1755  1643 
2011 1614 1779  1639 
2012 1568 1803  1632 
2013 1541 1827  1622 
2014 1537 1852  1613 
2015 1546 1877  1606 
1. The table shows potential output and actual output in billions in national currency. Source of data: OECD 
economic outlook June 2016 and December 2007.  
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Japan  Actual GDP   Potential GDP 

2010-2015 (2007)  
 Potential GDP 
1995-2009 (2007)  

 Potential GDP (2016)  

1995 455,458  450,119 458,679 
1996 467,346  456,423 467,416 
1997 474,803  462,315 475,484 
1998 465,345  467,767 482,315 
1999 464,356  473,162 487,958 
2000 474,803  478,097 493,310 
2001 476,573  484,009 498,060 
2002 477,952  489,764 501,712 
2003 486,006  496,848 504,893 
2004 497,479  504,433 507,916 
2005 503,959  511,131 510,795 
2006 512,490  518,459 513,618 
2007 523,724  526,061 516,497 
2008 518,269  533,880 519,151 
2009 489,626  541,978 520,859 
2010 512,693 549,389  522,333 
2011 510,364 556,900  523,792 
2012 519,255 564,515  525,527 
2013 526,299 572,233  527,248 
2014 526,153 580,057  529,072 
2015 529,071 587,988  530,762 
1. The table shows potential output and actual output in billions in national currency. Source of data: OECD 
economic outlook June 2016 and December 2007. The base year for the output series differ between 
December 2007 and June 2016. The author copy Ball’s (2014a) method to make the two series consistent 
by multiplying the December 2007 data series by the ratio: (Gross domestic product in 2000 in the June 
2016 data) / (Gross domestic product in 2000 in the December 2007 data). 
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United 
Kingdom 

Actual GDP Potential GDP 
2010-2015 (2007) 

Potential GDP 
1995-2009 (2007) 

Potential GDP 
(2016) 

1995 1176 
 

1193 1193 
1996 1208 

 
1225 1224 

1997 1245 
 

1258 1257 
1998 1287 

 
1294 1293 

1999 1327 
 

1331 1332 
2000 1378 

 
1367 1372 

2001 1416 
 

1404 1413 
2002 1451 

 
1440 1452 

2003 1499 
 

1477 1488 
2004 1537 

 
1516 1523 

2005 1583 
 

1557 1556 
2006 1625 

 
1599 1587 

2007 1667 
 

1642 1617 
2008 1659 

 
1687 1642 

2009 1589 
 

1732 1659 
2010 1614 1778 

 
1673 

2011 1646 1825 
 

1690 
2012 1665 1874 

 
1710 

2013 1701 1924 
 

1730 
2014 1750 1975 

 
1758 

2015 1790 2028 
 

1790 
1. The table shows potential output and actual output in billions in national currency. Source of data: OECD 
economic outlook June 2016 and December 2007.  
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United 
States 
 

Actual GDP Potential GDP 
2010-2015 (2007) 

Potential GDP 
1995-2009 (2007) 

Potential GDP 
(2016) 

1995 10175  10526 10444 
1996 10561  10883 10776 
1997 11035  11250 11124 
1998 11526  11614 11492 
1999 12066  11976 11878 
2000 12560  12318 12267 
2001 12682  12653 12633 
2002 12909  12986 12964 
2003 13271  13322 13273 
2004 13773  13665 13579 
2005 14234  14023 13891 
2006 14614  14384 14209 
2007 14874  14747 14531 
2008 14830  15111 14850 
2009 14419  15480 15123 
2010 14784 15882  15371 
2011 15021 16295  15621 
2012 15355 16719  15886 
2013 15583 17153  16148 
2014 15962 17599  16419 
2015 16349 18057  16691 
1. The table shows potential output and actual output in billions in national currency. Source of data: OECD 
economic outlook June 2016.  
	
Appendix 4: Comparison of OECD and IMF potential output loss1 
 

	
1. Estimates of potential output as of 2015 by respectively OECD and IMF 
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Appendix 5: Potential output growth per capita (%) 

	
1. The figures show potential output growth per capita in percentages.  
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Appendix 6 : Growth contribution of capital per worker (%)1 

	
1. The figures show the growth contribution of capital per worker in percentages. Source of data: OECD 
statistics	
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Appendix 7: Growth contribution of total factor productivity1 

	
1. The figures show the growth contribution of total factor productivity in percentages. Source of data: OECD 
statistics	
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	Appendix	8:	Growth	contribution	of	potential	employment	rate1	

	
1. The figures show the growth contribution of the potential employment rate in percentages. Source of data: 
OECD statistics	
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Appendix 9: Growth contribution of active population rate1 

	
1. The figures show the growth contribution of the active population rate in percentages. Source of data: 
OECD statistics	
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Appendix 10: Association between household debt and changes in household savings 
 Household debt (as a percentage 

of GDP 
Change in saving (as a percentage of GDP) 

Austria 53.0% -0.4% 
Belgium 50.6% -0.5% 
Czech Republic 27.4% 0.8% 
Denmark 136.1% 2.0% 
Finland 56.6% 1.3% 
France 50.9% 0.9% 
Germany 61.1% 0.4% 
Greece 57.0% -5.1% 
Hungary 38.4% 2.4% 
Ireland 113.8% 0.8% 
Italy 41.4% -1.4% 
Japan 67.6% -0.7% 
Korea 75.3% 0.6% 
Mexico 13.8% 0.4% 
Netherlands 115.2% 0.4% 
New Zealand 93.4% 2.2% 
Norway 77.7% 1.3% 
Poland 31.8% -2.8% 
Portugal 91.1% -0.7% 
Spain 83.0% 1.3% 
Sweden 73.6% 3.6% 
Switzerland 108.3% 2.2% 
United Kingdom 98.9% 1.6% 
United States 95.1% 2.6% 

	
Linear Regression 
Regression Statistics           
R 0.38228 

     R Square 0.14614 
     Adjusted R Square 0.10733 
     Standard Error 0.01766 
     Total Number Of Cases 24 
     A =- 0.0109 + 0.0230 * B 

ANOVA               
  d.f. SS MS F p-level     

Regression 1. 0.00117 0.00117 3.76533 0.06525 
  Residual 22. 0.00686 0.00031 

    Total 23. 0.00804           

  Coefficients Standard Error LCL UCL t Stat p-level H0 (10%) rejected? 
Intercept -0.01092 0.00919 -0.0267 0.00486 -1.18825 0.2474 No 
B 0.023 0.01185 0.00265 0.04336 1.94045 0.06525 Yes 
T (10%) 1.71714             

LCL - Lower value of a reliable interval (LCL) 
    UCL - Upper value of a reliable interval (UCL) 
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Appendix 11: Association between corporate debt and change in corporate net lending 

 
Non-financial corporate debt 

(as a percentage of GDP) 

Change in net lending (as a percentage 

of GDP) 

Austria 92.2% 3.9% 
Belgium 146.6% 0.4% 
Czech Republic 51.0% 1.7% 
Denmark 124.1% 1.3% 
Finland 108.6% -0.6% 
France 111.7% -1.4% 
Germany 58.5% 2.1% 
Greece 63.7% 2.9% 
Hungary 95.3% 6.1% 
Ireland 188.6% 4.4% 
Italy 82.2% 1.8% 
Japan 107.9% 1.9% 
Korea 108.8% 3.1% 
Mexico 16.8% -0.9% 
Netherlands 123.2% 1.1% 
New Zealand 98.6% 2.2% 
Norway 146.7% -1.5% 
Poland 40.6% 5.3% 
Portugal 125.9% 4.4% 
Spain 130.3% 7.5% 
Sweden 155.6% -3.2% 
Switzerland 80.1% -1.7% 
United Kingdom 95.8% 0.4% 
United States 71.8% 0.9% 

	
Linear Regression 

Regression Statistics           

R 0.03058 
     

R Square 0.00094 
     

Adjusted R Square -0.04448 
     

Standard Error 0.02706 
     

Total Number Of Cases 24 
     A = 0.0197 - 0.0021 * B 

ANOVA               
  d.f. SS MS F p-level     

Regression 1 0.00002 0.00002 0.02059 0.88721 
  

Residual 22 0.01611 0.00073 
    

Total 23 0.01612           

  Coefficients Standard Error LCL UCL t Stat p-level H0 (10%) rejected? 

Intercept 0.01967 0.01546 -0.00688 0.04621 1.2723 0.21655 No 

B -0.00205 0.01429 -0.0266 0.0225 -0.14349 0.88721 No 
T (10%) 1.71714             

LCL - Lower value of a reliable interval (LCL) 
    UCL - Upper value of a reliable interval (UCL) 
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Appendix 12: Working age population (% of total population)	
	

	
Appendix 13: income inequality1  

	
1. The Gini-coefficient is a number between 0 and 1, where 0 corresponds to perfect equality and 1 
corresponds to perfect inequality.   
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Appendix 14: Relative price of investment goods1 

	
1. The relative price of investment goods is calculated by the changes in prices of gross capital formation 
divided by the changes in prices on consumption 
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Appendix 15: Moody’s analytics assessment of fiscal space1 

 
1. Countries in red area are at grave risk, countries in orange area are “significant”, countries in yellow area 
are “caution” while countries in green area are “safe” in terms of fiscal space 


