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Flexible Organization





Macroeconomics, Ninth Edition, Global Edition, is organized around two central parts: A core and a set of two major extensions. The text’s flexible organization emphasizes an integrated view of macroeconomics, while enabling professors to focus on the theories, models, and applications that they deem central to their particular course.




The flowchart below quickly illustrates how the chapters are organized and fit within the book’s overall structure. For a more detailed explanation of the Flexible Organization, and for an extensive list of Alternative Course Outlines, see pages 14–15 in the preface.
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Preface


Note for the Global Edition


Since it was first issued in 1996, Macroeconomics has gone through a long series of editions: nine US editions, four European editions, eight Global Editions, and other country-specific adaptations. The text has thus been tested several times and extended over the years to address the specific macroeconomic experiences of different countries.


This Global Edition includes much of what the European Perspectives covered and more. While the original structure remains the same, many of the data and illustrations have been changed, complementing the US and European focus with examples from countries such as Argentina, Brazil, China, India, and Kuwait.


Alessia Amighini, Olivier Blanchard, and Francesco Giavazzi
Washington and Milan,



September 2025






We had two main goals in writing this book:





	
                  To make close contact with current macroeconomic events. What makes macroeconomics exciting is the light it sheds on what is happening around the world, from the inflation burst following the Covid crisis to worries about high public debt, to questions about growth in China, to the likely effects of artificial intelligence on growth and inequality, to the macro implications of the fight against global warming. These issues—and many more—are taken up in the book, not in footnotes but in the text and in detailed boxes. Each box shows how you can use what you have learned to obtain an understanding of these events. These boxes not only convey the life of macroeconomics, but also reinforce the lessons from the models, making them more concrete and easier to grasp.

              

	
                  To provide an integrated view of macroeconomics. The book is built on one underlying model that draws the implications of equilibrium conditions in three sets of markets: the goods market, the financial markets, and the labor market. Depending on the issue at hand, the parts of the model relevant to the issue are developed in more detail, while the other parts are simplified or lurk in the background. But the underlying model is always the same. This way, you will see macroeconomics as a coherent whole, not a collection of models. And you will be able to make sense not only of past macroeconomic events but also of those that unfold in the future.

              









        

      

    


      
        
          
What’s New in This Edition




As was the case for previous editions, all relevant numbers and discussions have been updated to reflect recent developments.




The major new macroeconomic event since the 8th edition is the Covid crisis and the inflation that has followed. Both the Global Financial Crisis of the late 2000s and the Covid crisis in 2020–2021 have also led to large changes in monetary policy, as well as large increases in public debt. Chapter 8 presents a discussion of the inflation burst. Chapter 23 has a discussion of the monetary policy response. Chapter 22 discusses the implications of high public debt. Among longer-run issues, the implications of artificial intelligence and global warming have become more salient; these issues are all discussed at length in Chapter 13.




In addition, as noted earlier, Chapter 1 is new, focusing more on issues and less on what is happening in the world at the time of writing (as this became dated quickly), and, in the light of the post-Covid inflation, Chapter 8 provides an improved treatment of inflation dynamics.




The Focus Boxes have been updated. For example, Chapter 21 discusses the fiscal rules in the euro area. In addition, several new Focus Boxes have been added. These include:





	
                  How Monetary and Fiscal Policies Can Work Together in Chapter 5

              

	
                  The SVB Bank Run in Chapter 6

              

	
                  Growth and Changes in Standards of Living in Southeast Asia in Chapter 10

              

	
                  Revisiting the Golden Rule in Chapter 12

              

	
                  The ECB Interest Rate Cuts and Its Effects in Chapter 14

              









        

      

    


      
        
          
Solving Learning and Teaching Challenges




Flexible Organization




The book is organized around two central parts: a core and a set of two major extensions. An introduction precedes the core. The two extensions are followed by a review of the role of policy. The book ends with an epilogue. The flowchart at the beginning of this book makes it easy to see how the chapters are organized and fit within the book’s overall structure.





	
Chapters 1 and 2 introduce the basic facts and issues of macroeconomics. The purpose of Chapter 1, which is new, is to give a sense of the questions that macroeconomics focuses on, from post-Covid inflation in advanced economies to growth in China. Some instructors will prefer to cover Chapter 1 later, perhaps after Chapter 2, which introduces basic concepts, articulates the notions of short run, medium run, and long run, and gives the reader a quick tour of the book.




	While Chapter 2 gives the basics of national income accounting, we have put a detailed treatment of national income accounts in Appendix 1 at the end of the book. This arrangement lightens the burden on the beginning reader and allow for a more thorough treatment in the appendix.




	
Chapters 3–13 constitute the core of the book.





	
Chapters 3–6 focus on the short run. Chapters 3–5 characterize equilibrium in the goods market and in the financial markets, and they derive the basic model used to study short-run movements in output, the IS-LM model. Chapter 6 extends the basic IS-LM model to reflect the role of the financial system. It then uses it to describe what happened during the initial phase of the financial crisis.


	
Chapters 7–9 focus on the medium run. Chapter 7 focuses on equilibrium in the labor market and introduces the notion of the natural rate of unemployment. Chapter 8 derives and discusses the relation between unemployment and inflation, known as the Phillips curve. Chapter 9 develops the IS-LM-PC (PC for Phillips curve) model, which takes into account equilibrium in the goods market, in the financial markets, and in the labor market. It shows how this model can be used to understand movements in activity and movements in inflation, in both the short and medium run.


	
Chapters 10–13 focus on the long run. Chapter 10 describes the facts, showing the evolution of output across countries and over long periods of time. Chapters 11 and 12 develop a model of growth and describe how capital accumulation and technological progress determine growth. Chapter 13 focuses on the challenges of growth, ranging from inequality to climate change.





	
                  Chapters 14–20 cover the two major extensions.

              




	
                  Chapters 14–16 focus on the role of expectations in the short run and in the medium run. Expectations play a major role in most economic decisions, and, by implication, they play a major role in the determination of output.

              

	
                  Chapters 17–20 examine the implications of openness of modern economies. Chapter 20 looks at the implications of different exchange rate regimes, ranging from flexible exchange rates to fixed exchange rates, currency boards, and dollarization.

              





	
                  Chapters 21–23 return to macroeconomic policy. Although most of the first 20 chapters constantly discuss macroeconomic policy in one form or another, the purpose of Chapters 21–23 is to tie the threads together. Chapter 21 looks at the role and limits of macroeconomic policy in general. Chapters 22 and 23 review fiscal and monetary policy. Some instructors may want to use parts of these chapters earlier. For example, it is easy to move forward the discussion of the government budget constraint in Chapter 22 or the discussion of inflation targeting in Chapter 23.

              

	
                  Chapter 24 serves as an epilogue; it puts macroeconomics in historical perspective by showing the evolution of macroeconomics over the last 80 years and by discussing the current directions of research.
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Alternative Course Outlines





The book’s broad organization provides ample opportunity for alternative course organizations. We have made the chapters shorter than is standard in textbooks, and, in our experience, most chapters can be covered in an hour and a half. A few (Chapters 5 and 9, for example) might require two lectures.





	Short courses (15 lectures or less)





	
                  A short course can be organized around the two introductory chapters and the core (Chapter 13 can be excluded at no cost in continuity). Informal presentations of one or two of the extensions, based, for example, on Chapter 16 for expectations (which can be taught as a standalone) and on Chapter 17 for the open economy, can then follow, for a total of 14 lectures.

              

	
                  A short course might leave out the study of growth (the long run). In this case, the course can be organized around the introductory chapters and Chapters 3–9 in the core; this gives a total of 9 lectures, leaving enough time to cover, for example, Chapter 16 on expectations and Chapters 17–19 on the open economy, for a total of 13 lectures.

              




	Longer courses (20–25 lectures)




	
                  A full semester course gives more than enough time to cover the core, plus one or both of the two extensions, and the review of policy. The extensions assume knowledge of the core, but they are otherwise mostly self-contained. Given the choice, the order in which they are best taught is probably the order in which they are presented in the book. Having studied the role of expectations first helps students to understand the interest parity condition and the nature of exchange rate crises.

              






Innovative Features




We have made sure never to present a theoretical result without relating it to the real world. In addition to discussions of facts in the text itself, we have written many Focus Boxes, which discuss particular macroeconomic events or facts from around the world. Many of those are new to this edition.
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We have tried to re-create some of the student–teacher interactions that take place in the classroom by the use of margin notes, which run parallel to the text. The margin notes create a dialogue with the reader and, in so doing, smooth the more difficult passages or give a deeper understanding of the concepts and the results derived along the way.





Each chapter starts with a one- or two-sentence summary at the end of the introduction and ends with three ways of making sure that the material in the chapter has been digested:





	
                  A summary of the chapter’s main points.

              

	
                  A list of key terms.

              

	
                  A series of end-of-chapter exercises. “Quick Check” exercises are easy. “Dig Deeper” exercises are a bit harder, and “Explore Further” activities typically require either access to the Internet or use of a spreadsheet program. These have also been extended and adapted to match a larger group of countries.

              

	
                  A list of symbols at the end of the book makes it easy to recall the meaning of the symbols used in the text.
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The first two chapters of this book introduce you to the issues and the approach of macroeconomics.








Chapter 1


Chapter 1 takes you on a macroeconomic tour of the world. To give you a sense of what macroeconomics is about, it looks at five issues, ranging from the Covid crisis and its effects on inflation, to the implications of high public debt, to the rise of China, to inequality and its relation to growth, and to the economic implications of global warming and efforts to address it.








Chapter 2


Chapter 2 takes you on a tour of the book. It defines the three central variables of macroeconomics: output, unemployment, and inflation. It then introduces the three time periods around which the book is organized: the short run, the medium run, and the long run.
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A Tour of the World
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What is macroeconomics? The best way to answer this question is not to give you a formal definition, but rather to discuss some of the issues that keep macroeconomists and macroeconomic policymakers awake at night.



	
                  Section 1-1 looks at the Covid crisis and the inflation that has followed.

              

	
                  Section 1-2 looks at the increase in public debt in many advanced countries.

              

	
                  Section 1-3 looks at the growth of the People's Republic of China (PRC).

              

	
                  Section 1-4 looks at the world's major economic powers.

              

	
                  Section 1-5 looks at inequality and its relation to growth.

              

	
                  Section 1-6 looks at the macroeconomic implications of global warming.

              

	
                  Section 1-7 looks at the methodology of macroeconomics.

              




Read this chapter as you would read an article in a newspaper. Do not worry about the exact meaning of the words or about understanding the arguments in detail. The words will be defined, and the arguments will be developed in later chapters. Think of this chapter as motivation, intended to introduce you to the issues of macroeconomics and convince you of their importance. If you enjoy reading this chapter, you will probably enjoy reading this book. Indeed, once you have read the book, come back to this chapter; see where you stand on the issues, and judge how much progress you have made in your understanding of macroeconomics.







If you do not, please accept our apologies.






If you remember one basic message from this chapter, it should be: Economies change over time. Macroeconomics is about how they grow, how they get sick, and what policy can do about it.
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1-1 The Covid Crisis, Inflation, and Interest Rates


In December 2019 newspapers started reporting cases of infection from a new virus in Wuhan, a large city in China. In January 2020 the Chinese authorities put Wuhan on lockdown: All movement in and out of the city was stopped, all public transport within the city was suspended, and people were required to stay home. The rest of the world watched, wondering what this disruption would do to China and, by implication, to its economic partners. Would global supply chains, many of them relying on some production in China, be disrupted?


It soon became clear that the virus would not stay in China but would be transmitted to the rest of the world. By January 2020 virus cases appeared in Italy, then in the rest of Europe. By February, it had crossed to the United States. Deaths increased sharply in Europe beginning in early March. The United States followed just a few weeks later.


Faced with this sudden development, government after government took drastic measures, and by the end of March 2020 nearly all countries were on lockdown. In Europe, deaths peaked in early April at 4,000 a day. In the United States, they peaked in mid-April at more than 2,500 a day. The number of deaths then started to decrease, and by the end of May, most strict lockdowns were ended. This was not, however, the end of the pandemic: The first wave was followed by other outbreaks, with different timings across countries, often leading to further lockdowns. In India about 2,000 deaths were registered in mid-June 2020. The United States, for example, experienced a second, more deadly wave at the start of 2021, and a third in early 2022. In India, the highest number of deaths was registered between mid April 2021 and the end of July of the same year (with a peak of almost 3,400 deaths per day in early June).


Eventually, the introduction of vaccines at the end of 2020 and the development of acquired immunity led to a decrease in Covid-related fatalities. But the death toll has been large: at the time of writing (Summer 2025), the official global count is 7.1 million deaths, but, because many have been misclassified, the likely count is closer to 20 million. Add to this the effects of Long Covid (the persistent effects of the disease), estimated to affect 15 percent of the world population, according to the World Health Organization.


What triggered an economic crisis (as opposed to the health crisis) was not, however, the number of deaths; though sad and scary, deaths remained small relative to the size of the world population. It was the policy decision to lock down countries—and their economies—to avoid further potentially catastrophic increases in infections and deaths. Although justified on health grounds, the economic effect was dramatic. People could not go out and buy goods, and firms, lacking workers, could not produce them. Output collapsed.


Figure 1-1 shows the evolution of output, more formally known as gross domestic product (GDP), for the United States, the euro area (the group of European countries sharing the same currency, the euro), India, and Japan. All series are normalized to be equal to 1 in the first quarter of 2019.



          
          
                Figure 1-1
                Normalized Output Levels, United States, Euro Area, and Japan, 2019Q1–2023Q1
              

            
          
              
                        [image: A line chart with index 1.0 in 2019Q1 shows output falling in 2020 and then recovering. The United States (blue dashed) drops less than the Euro area (magenta solid) and ends slightly above 1.0. India (brown dashed) falls sharply, then jumps above 1.2 for a time before settling near 1.0. Japan (grey dotted) moves close to 1.0 with small changes.] 
              

          

          Sources: Federal Reserve Economic Data (FRED): United States (GDPC1), euro area (CLVMNACSCAB1GQEA19), Japan (JPNNGDP).



          
            
          

        






This means each series is obtained by dividing the original series by its value in the first quarter of 2019.






Wuhan at the time was and still largely is a major manufacturing center in China, with a strong presence in automotive, steel, and technology sectors. It is also home to numerous research institutes and high-tech enterprises.
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The large dip in the second quarter of 2020 corresponds to the time when the lockdowns were imposed. By historical standards, it was extremely large: US GDP decreased by nearly 10% relative to its 2019Q4 level, and euro area GDP decreased by close to 14%. In India, the economic impact of Covid was even more dramatic. Output dropped by 25% in 2020Q2, and again by 21 % in 2021Q2. Real GDP in Japan declined by 8% quarter-on-quarter in the second quarter of 2020, the steepest post-war contraction on record. Yet Japan outperformed most other advanced economies in 2020Q2, following the effectiveness of the Covid response, which limited the fall in private demand.







The Global Financial Crisis of 2008–2009 led to a decrease in US GDP of 4% and this decrease took place over more than a year.







Except for India, the worst of the dip was short lived. As lockdowns were lifted and firms reopened, economic activity largely recovered, quickly in the United States, less so in Europe and Japan. But as economies recovered, something happened that policymakers had not anticipated: Inflation started to increase.


Figure 1-2 shows the evolution of inflation in the euro area, India, Japan, and the United States, measured as the quarterly rate of change of the consumption price index (called the CPI in the United States, and called the harmonized index of consumer prices, HICP, in the euro area) at an annual rate. During the two decades before Covid, central banks had committed to keep inflation close to 2%, and average inflation had indeed been less than 2% in both the United States and the euro area. During 2020 inflation actually decreased. But in 2021 it steadily increased, and in 2022 it peaked at 9.9% in the euro area and 8.6% in the United States. Since the middle of 2022 it has decreased but, at the time of writing, it remains far above the 2% target that central banks would like to achieve. In Japan, after four quarters of deflation (negative inflation) between 2020Q4 and 2021Q3, inflation increased above 2% and went above 4% in early 2023. In India, following the adoption of a mechanism to stabilise inflation (called flaxible inflation tageting or FIT) in 2016, the inflation rate remained stable at 4.1%, till the pandemic broke out.



          
          
                Figure 1-2
                Inflation Rates, United States, Euro Area, and Japan, 2019Q1–2023Q1
              

            
          
              
                        [image: A line chart of inflation shows India (brown dashed) mostly between 4% and 7%. The United States (blue dashed) and Euro area (magenta solid) dip in 2020, then surge in 2021–2022 and ease by early 2023. Japan (grey dotted) stays low and turns up to around 4% by early 2023.] 
              

          

          Source: FRED: United States (CPIAUCSL), euro area (CPHPTT01EZM659N), and the Statistics Bureau of Japan.



          
            
          

        






“At an annual rate” means that the quarterly rate of change is multiplied by 4.






We discuss inflation targeting in Chapter 23.







Why did inflation take off? In short, economies overheated. In 2020 and 2021, governments put in place programs to protect people who were no longer working and receiving income and to protect firms that could not sell and would have gone bankrupt without government support. These programs were generous in most advanced countries, especially so in the United States, where a series of programs by both the Trump and Biden administrations over 2020 and 2021 added up to more than $5 trillion, a very large number when compared to US GDP in 2021, $23 trillion, almost 22% of US GDP. According to IMF data, the size of recovery programs financed by public spending was 15.3% of GDP in Germany, 9.6% of GDP in France, 10.9% of GDP in Italy, 8.4% of GDP in Spain, 19.3% of GDP in the United Kingdom, 18.4% of GDP in Australia, 15.9% of GDP in Canada, 16.7% in Japan, and 6.4% in South Korea.
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The result was very strong demand, in particular by consumers, leading to overheating in both labor and goods markets. In the labor market, unemployment, which had peaked during lockdowns, decreased rapidly, putting pressure on wages. In the goods markets, high demand led to high demand for commodities, leading to large increases in the world prices of energy and food, thus affecting inflation even in countries and regions that had more limited fiscal programs, such as the euro area.


Strong demand combined with problems on the supply side. Although the lockdowns had ended, Covid-related issues led to a breakdown of many supply chains. As a result, firms lacking essential inputs (such as chips for automobile producers) rationed demand through large price increases. In addition, inflation, especially in Europe, rose due to an increase in energy prices: After the Russian invasion of Ukraine, gas prices increased from around €30 to above €300 per megawatt/hour around mid August 2022 (albeit briefly). They returned to €30 in mid-2023 and are around that level at the time of writing (Summer 2025).


Faced with increasing inflation, central banks were slow to react, believing that the increase in inflation would be short lived. Figure 1-3 shows the evolution of policy rates in the United States and euro area. In 2020, the Federal Reserve (the US central bank) had decreased its policy rate to zero to sustain demand; the European central bank was already at zero and kept the rate there. It was not until 2022, a year after the start of inflation, that they started to raise interest rates to decrease overheating and thus reduce inflation.







In Japan, the central bank policy rate was 0% since 2016 and increased to 0.05% only in March 2024, the first interest rate hike in 17 years.







          
          
                Figure 1-3
                Monetary Policy Rates in the United States and the Euro Area, January 2019–May 2023
              

            
          
              
                        [image: A line chart of policy interest rates shows the United States (blue dashed) and the Euro area (magenta solid). Both drop to near zero in 2020. The U.S. rate rises sharply in 2022–2023 to a little above 5%, then eases slightly by 2025. The Euro area rises to about 4% in 2023 and then declines toward 2% by 2025.] 
              

          

          Source: FRED: United States (FEDFUNDs), euro area (ECBMRRFR)



          
            
          

        





As Figure 1-2 shows, inflation had declined since mid-2022, reflecting the improvement in supply chains and the stabilization of (and sometimes decrease in) commodity prices. But inflation was still much higher than the 2% target of most central banks. Inflation in the euro area was partly due to the strong demand impulse by the Next Generation Program, an initiative designed to help economies out of the pandemics, and partly due to the strong increase in energy and food prices. Starting around mid-2024, central banks faced the question of whether they have done enough, and the interest rate hikes would be sufficient to decrease overheating and return inflation to target. The risk of doing more is to slow down activity too much and trigger a strong recession. The risk of doing too little is to allow inflation to remain above target for a long time, leading to a loss of credibility of the central bank target and making it even harder in the future to control inflation. Both the Fed and the ECB decided to cut interest rates since then, much less in the United States than in the euro area, where economic activity was weaker. At the time of writing, the US policy rate is equal to 4.50%, and the euro area policy rate is down to 2.15%. Central banks do not have the luxury of waiting and face a difficult choice. What they do will affect all of us through its effects on unemployment and inflation.
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1-2 The Increase in Public Debt





Fiscal deficits lead to increases in public debt. And, if they are large enough, they can lead to increases in the ratio of public debt to GDP. This is indeed what has happened in most advanced countries in the last 20 years.




Figure 1-4 shows the evolution of the debt ratio (the ratio of public debt to GDP) in four countries—the United States, France, Germany, and Japan—since 2001. In three of the four countries, debt ratios have more than doubled. The increase is particularly striking in Japan: from 74% in 2001 to 134% in 2025. But even in the United States and
 France, the increase is substantial: from 34% to 98% in the United States and from 51% to 108% in France. One country stands in sharp contrast to the other three: in Germany the debt ratio of 50% in 2025 is only slightly higher than what it was in 2001 (46%).





          
          
                Figure 1-4
                Evolution of the Ratios of Debt to GDP for France, Germany, Japan, and the United States, since 2001
              

            
          
              
                        [image: A line chart from 2001 to 2025 shows debt-to-GDP ratios for four countries. Japan (grey dotted) is highest and peaks around 2019 before easing. France (blue dashed) and the United States (brown dash‑dot) rise over time, with a visible jump around 2020. Germany (magenta solid) goes up to about 2010, then falls and stays the lowest] 
              

          

          Source: World Economic Outlook Database (WEO), General government debt as a percentage of GDP.



          
            
          

        



If you look closely at the figure, you can see that the debt ratios have two bumps, the first during the Global Financial Crisis of the late 2000s and the second during the early part of the Covid crisis. This is not surprising: During a crisis, government revenues go down more than does government spending, leading automatically to a larger deficit; in addition, the government may take further measures to help people and firms—as it did during the Covid crisis. But you can also see that these two crises explain only a small part of the increase in the debt ratios. It appears that governments have had systematic recourse to deficits, rather than trying to balance their budget through increases in taxes or decreases in spending.




The question on the macroeconomic policymakers’ agenda is where to go from here.




Some argue that it is urgent to reduce deficits and steadily decrease these high debt ratios by increasing taxes or decreasing spending, or both. They argue that high debt imposes too large a burden on future taxpayers, who must eventually pay sufficient taxes to pay for the interest on the debt. They also make the case that the evidence points to a “deficit bias,” as politicians, who have a short horizon, prefer to run deficits rather than increase taxes. This leads them to want governments to impose tough fiscal rules on themselves, to force them to decrease debt over time.




Others argue that while debt reduction is desirable, the cost of high debt is not that high, whereas the macroeconomic cost of running surpluses to reduce the debt may be very high. They contend that what matters is not so much debt as debt service, the interest payments on the debt. They point out that before Covid, interest rates were very low, and although the fight against inflation has temporarily increased them, the rates are likely to return to low levels in the future, as they partly already did in the euro area. They argue that, if some of the spending takes, for example, the form of green investment to reduce global warming, it may be justifiable to finance it by debt, resulting in higher debt but also a more habitable planet for future generations. Finally, they argue that too fast a reduction of debt, through say a large increase in taxes or a large decrease in government spending, may decrease demand, resulting in a recession. This leads them to take a more pragmatic attitude: Stabilize the debt but be flexible about the speed of debt reduction.
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These are not abstract debates. Indeed, at the time of writing, the members of the European Union, the group of 27 countries that accounts for about 85% of Europe’s GDP, have just agreed on a set of new fiscal rules. The tough rules they had chosen in the past turned out to be too strict, and so countries did not respect them. Not surprisingly, Germany, which has been tougher than other countries and has not increased its debt ratio, wanted to institute strict rules that will force similar behavior on other countries. Some of the other countries were reluctant, asking for a more flexible approach. The final decision, adopted by the European Parliament in May 2024, was a compromise, tilting in Germany's direction, but with rules less strict that the previous ones. How the new rules will work will have major implications, not just for debt but for output and investment (including green investment).








We discuss how it was that the euro area introduced fiscal rules in Chapter 21.






        

      

    

              
                
                  
                  
                  

                

              


          
            
      
        
          
1-3 The Growth of China


One of the most important economic developments of the last few decades is the growth of China and its increasing importance in the world economy.







We discuss the issues involved in how to do the comparisons in Chapter 10. Note that the numbers in the figure end in 2019. This is because constructing PPP-adjusted numbers requires a lot of information and takes time; as a result, the latest available year is 2019.







Figure 1-5 shows the evolution of GDP in China and the United States since 1960. It comes with a word of warning. Comparing GDP across countries, with different currencies and different relative prices, is a difficult exercise. We use here what are known as purchasing power parity (PPP) numbers.



          
          
                Figure 1-5
                PPP GDP, China and United States, 1960–2019
              

            
          
              
                        [image: A line graph titled, P P P G D P, China and United States, 1960 to 2019.] 
              

          

          Source: University of Groningen, Penn World Tables, Output-side Real GDP at PPP, in 2017 trillions of dollars



          
                          The horizontal axis represents the years and ranges from 1960 to 2017 in increments of 3 years. The vertical axis represents G D P, in trillions of dollars, and ranges from 0.00 to 20.00 in increments of 5.00. The United States plot starts at (1960, 4.00), passes through (1972, 6.00), (1987, 8.00), (1993, 10.00), (2002, 15.00), (2008, 16.00), (2014, 18.00), and ends at (2019, 21.00). The China plot starts at (1960, 0.50), passes through (1972, 1.00), (1987, 3.00), (1996, 4.00), (2002, 6.00), (2008, 10.00), (2014, 15.00), and ends at (2019, 21.00). All values are estimated.
       
    
          

        

The figure is striking. China’s GDP, which was equal to only 20% of US GDP in 1960, was roughly equal to that of the United States in 2019. (When the data for more recent years become available, they are likely to show China’s GDP exceeding that of the United States.) Put another way, China’s growth rate has been much higher than that of the United States: 5.6% a year for China versus 3.0% for the United States, allowing China to fully catch up with the United States.







A difference in annual growth rates of 2.6% may not seem like much. But over 60 years, it implies a relative increase of 1.026 to the power 60, or 4.66. This indeed corresponds to the increase in China’s GDP relative to that of the United States.







This does not mean, however, that Chinese citizens have the same standard of living as their US counterparts. China’s population is much larger than that of the United States: 1.3 billion versus 330 million. Figure 1-6 shows the evolution of output per person (a measure of the relative standard of living) in China relative to the United States. It has two interesting features. First, and most important, is China’s output per person, which was equal to about 5% of the United States in 1960 and is now equal to 23%—a major improvement, but not yet anywhere close to the US number. Second, the substantial increase dates back only to the early 1980s. Output growth until then was positive, as we saw in Figure 1-5, but reflected more the increase in population than an increase in output growth per person. It is really since the 1980s, and even more so since 2000, that the increase in China’s relative output per person has been most pronounced.



          
          
                Figure 1-6
                China’s GDP per Person Relative to US GDP per Person, 1960–2019
              

            
          
              
                        [image: A graph plots China's G D P per person relative to U S G D P per person, from 1960 to 2019.] 
              

          

          Source: University of Groningen, Penn World Tables, Output-side real GDP per capita at PPP, in 2017 trillions of dollars.



          
                          The horizontal axis represents the years and ranges from 1960 to 2019 in increments of 5 years. The vertical axis represents G D P and ranges from 0 to 0.25 in increments of 0.05. The plot starts at (1960, 0.05) passes through (1975, 0.05), (1985, 0.07), (1995, 0.55), (2010, 0.18), (2015, 0.23), and again ends at (2019, 0.24). All values are estimated.
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Why has China’s growth been so high? One can think of a number of reasons, not mutually exclusive:


First, large increases of physical capital, from machines to infrastructure, enable workers to be more productive. Indeed, the ratio of investment to GDP in China is around 40%, twice that of the United States.


Second, large increases of what economists call human capital—that is, more and better education and training—allow workers to get better jobs and be more productive. Here again, the numbers are striking. The average number of years of formal education among those older than 25 in China has risen from 1.6 years in 1960 to nearly 8 years today. (But it is still much lower than the corresponding number for the United States, which is around 13.5 years.)







“Human capital” is a term that makes noneconomists cringe, but it is not intended as a way to call workers, instead it refers to their education, which is clearly a type of capital.







Third, technological progress enables more output given physical and human capital. Countries like the United States that are at the technological frontier must innovate, finding new and more efficient ways of producing. For countries behind the technological frontier, the task is instead to follow, to learn and adapt the technologies of more advanced countries. In this sense, it is easier for them than for the innovators to improve their technologies. Adapting existing technologies has clearly played an important role in China, which has been accused of forcing foreign firms to share their technology and even, sometimes, of stealing patents from firms in other countries.


Each of these factors has clearly played a role. Assessing their respective roles is essential in at least a couple of ways.


First, looking forward, will all these factors still be present, leading to China’s continued high growth, or will some of them fade, leading to lower growth? Surely the decline in the country’s population, due to low fertility, will lead, other things equal, to lower growth. But what will happen to growth per person, to the standard of living of Chinese people?


Second, can the experience of China be replicated in other countries? The experience of the other large nation in the world, India, suggests that the Chinese growth recipe may be difficult to apply. India’s GDP per person, which was also equal to 5% of the United States in 1960, is now equal to 10%, less than half of the Chinese number. And many other poor countries have seen very low growth. What determines growth in rich and poor countries and whether and how policies can help are central issues in macroeconomics. What happens will determine the shape of the world economy, the evolution of inequality across countries, and, by implication, future geopolitics.







For a nice simulation of the evolution of China’s and India’s GDP since 1960, see https://twitter.com/HuXijin_GT/status/1691841747717145023?s=20
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1-4 World’s Major Economic Powers


The growth of China after its accession to the World Trade Organization in December 2001 contributed significantly to a geographic re-composition of world GDP between advanced economies and emerging markets. Besides China, economic growth in the group of 10 emerging markets of the Group of Twenty (G20)—Argentina, Brazil, China, India, Indonesia, Mexico, Russia, Saudi Arabia, South Africa, and Turkey (also called “G20 EMs”)—has consistently outperformed that of advanced economies over the past two decades. Consequently, their share of world GDP has more than doubled since 2000. 


The gross domestic product (GDP) or output—the level of production of the country as a whole—is the first variable economists look at when they want to know how big a country is from an economic point of view. Figure 1-7 shows the distribution of world GDP between advanced economies and the group of emerging markets and developing economies. The growth of China from 7.2% of world GDP in 2000 to 19.8% in 2025 accounts for 76% of the growth of all emerging markets and developing economies on world GDP over the last two decades. India’s growth is also impressive, with an almost double share on world GDP in 2025 (10%) compared to 2000.



          
          
                Figure 1-7
                Advanced Economies, Emerging Markets and Developing Economies, Share on World GDP (%), 2000 and 2023
              

            
          
              
                        [image: Two bar charts comparing the GDP share of advanced economies and emerging markets and development economics in 2000 and 2023, showing a decrease in the advanced economies' share and an increase in emerging markets, with notable growth in China and India.] 
              

          

          Source: Data from IMF World Economic Outlook, various issues



          
                          The image has two bar charts showing the global GDP share of different regions in 2000 and 2023. The left chart shows advanced economies, where the United States, EU, and other advanced economies have seen a decline in their combined share from around 56% in 2000 to around 41% in 2023. The right chart shows emerging markets and developing economies, where the share has increased from around 44% in 2000 to nearly 59% in 2023, driven by a notable rise in China’s and India’s shares. China’s share grew from 7.2% to 18.73%, and India’s from 4.35% to 7.59%, while other emerging markets also saw slight growth. This indicates the shifting global economic weight from advanced economies toward emerging markets over the past two decades.
      
    
          

        

Among advanced economies, the United States is the biggest, with an output of $27.36 trillion in 2023, accounting for 15.6% of world output. The European Union (EU) follows with 14.5% of world GDP. The largest member states of the EU are shown in Figure 1-8. Germany is the largest by far, with a GDP of more than 4 trillion euros, followed by France, Italy, and Spain. They are also the biggest in terms of population and country size.



          
          
                Figure 1-8
                GDP of European Union Member States in 2023 (Trillion Euros)
              

            
          
              
                        [image: Horizontal bar chart showing the GDP contribution of European countries, with Germany having the highest (4.12), followed by France (2.8), Italy, and others.] 
              

          

          Source: Statista 



          
                          This chart shows the GDP contributions of European countries. Germany has the largest contribution at 4.12, followed by France at 2.8 and Italy at 2.09. Spain, the Netherlands, and Poland contribute smaller shares, while countries like Belgium, Sweden, Ireland, Austria, Denmark, and Romania have the lowest contributions, with Romania at 0.32. The chart visually highlights the economic size differences across European nations, emphasizing Germany's dominant role in the region.
      
    
          

        

The second question economists ask when looking at countries is, what is its standard of living? Countries with a higher GDP are not necessarily those where people enjoy higher standards of living. To understand the standard of living, we need to look at output per person. The standard of living in the United States is high: Output per person is $85,370. It is not the country with the highest output per person in the world, but it is close to the top. Table 1-9 shows the top 10 countries ranked by GDP per capita in 2023. Six out of ten countries where people enjoy the highest standard of living in the world are in Europe. 








          
          
                Table 1-9
                Ranking of Countries by GDP per Capita, 2023
              

            
          
              
                        [image: Table listing the top 10 countries by GDP per capita, with Luxembourg at the top, followed by Ireland, Norway, and others, showing GDP per capita in thousands of dollars.] 
              

          

          

          
                          This table ranks the top 10 countries by GDP per capita. Luxembourg leads with $132.37k, followed by Ireland ($114.58k), Norway ($101.10k), Switzerland($98.77k), and Singapore($91.10k). Qatar, the USA, Iceland, Denmark, and Australia follow, with GDP per capita ranging from $83.89k down to $64.96k. The table highlights the highest-income countries globally, sourced from Visual Capitalist.
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1-5 Growth and Inequality


Inequality across countries has generally decreased, but inequality within countries, in particular within rich countries, has often increased.


Inequality has many relevant dimensions: One may care about how many people live in poverty, or how large the middle class is, or the income level of very rich people. A complete picture would require a lot of graphs. Figures 1-9 and 1-10 show three measures for the United States and France, respectively, and capture some of these relevant dimensions—although not what has happened at the very bottom of the income distribution. We have chosen France as an alternative to the United States because it is fairly representative of evolutions in continental Europe.



          
          
                Figure 1-9
                Share of Pretax Income of the Top 1%, Top 10%, and Bottom 50% in the United States, 1960 to 2021
              

            
          
              
                        [image: A line graph titled, the share of pretax income of the top 1%, top 10%, and bottom 50% in the United States, 1960 to 2021.] 
              

          

          Source: World Inequality Database: Data. Indicators. Top 10% share, Top 1% share, Bottom 50% share.



          
                          The horizontal axis represents the years and ranges from 1960 to 2020 in increments of 3 years. The vertical axis represents the share of pretax income and ranges from 0.1 to 0.5 in increments of 0.1. The top 1% plot starts at (1960, 0.12) passes through (1975, 0.1), (1987, 0.15), (1999, 0.18), (2008, 0.19), and ends at (2021, 0.19). The top 10% plot starts at (1960, 0.37) and passes through (1975, 0.33), (1984, 0.37), (1999, 0.4), (2008, 0.4), and ends at (2021, 0.41). The bottom 50% curve starts at (1960, 0.18) passes through (1969, 0.2), (1975, 0.21), (1987, 0.17), (1999, 0.15), (2008, 0.14), and ends at (2021, 0.17). All values are estimated.
      
    
          

        


          
          
                Figure 1-10
                Share of Pretax Income of the Top 1%, Top 10%, and Bottom 50% in France, 1960–2021
              

            
          
              
                        [image: A line graph titled, the share of pretax income of the top 1%, top 10%, and bottom 50% in France, 1960 to 2021.] 
              

          

          Source: World Inequality Database: Data. Indicators. Top 10% share, Top 1% share, Bottom 50% share.



          
                          The horizontal axis represents the years and ranges from 1960 to 2020 in increments of 3 years. The vertical axis represents the share of pretax income and ranges from 0.05 to 0.45 in increments of 0.05. The 1% plot starts at (1960, 0.12) passes through (1975, 0.08), (1984, 0.07), (1999, 0.1), (2008, 0.12), and ends at (2021, 0.07). The 10% curve starts at (1960, 0.37) passes through (1969, 0.34), (1975, 0.33), (1984, 0.31), (1993, 0.32), (2008, 0.33), and ends at (2021, 0.31). The 50% plot starts at (1960, 0.18) and passes through (1975, 0.2), (1984, 0.22), (1999, 0.21), (2008, 0.23), and ends at (2021, 0.24). All values are estimated.
      
    
          

        

Each figure shows the proportion of national income since 1960 that goes to the top 1% and 10%—the very rich and the rich—and the bottom 50%.


The figures have two main features. The first is that, while inequality is higher in the United States than in France, it is high in both countries. In 2021 (the latest year for which data are available), the share of the top 1% was almost 10% in France and 20% in the United States, or 10 to 20 times its share in the population. The share of the top 10% was 31% in France and 45% in the United States. The share of the bottom 50% was 23% in France and 14% in the United States.
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The second feature is that, while inequality has increased in the United States, with the shares of the top 1% and 10% going up, it has slightly decreased in France, with these two shares declining, from 11% to 9% for the top 1% and from 38% to 31% for the top 10%.


These conclusions must come with two remarks. First, these numbers show income inequality. Wealth inequality is even larger, so that the picture looks worse. Second, these numbers are based on pretax income, what people are paid before taxes. In Europe in general, and in France in particular, progressive taxation and other fiscal measures reduce the inequality, sometimes substantially. Numbers are more difficult to construct, but we know, for example for France, that the share of post-tax income going to the top 10% is 25%, compared to 31% pretax, and the share going to the bottom 50% is 32%, compared to 25% pretax. Redistribution is substantially smaller in the United States. Both remarks point to more inequality in the United States than is suggested by Figure 1-9.







Interestingly, given these numbers, polls suggest that the French are more hostile to inequality than their US counterparts.







In emerging markets and developing economies, inequality has also risen together with economic growth. Figure 1-11 shows inequality in Brazil and Indonesia since 1960. In Brazil, the share of the top 10% was 57% in 2022, much higher than in the United States or in France, and only slightly less than in 1960. At the same time, the bottom 50% gets less than 10% of total income, which is much lower than in the United States and France. What is most striking is that the top 1% gets more than twice the share that goes to the bottom 50%. In Indonesia, inequality is lower than in Brazil, both considering the top 10% and the top 1%.



          
          
                Figure 1-11
                Share of Pre-tax Income of the Top 1%, the Top 10%, and the Bottom 50% in Brazil and Indonesia Since 1960
              

            
          
              
                        [image: Two line graphs showing the income share of the top 10%, top 1%, and bottom 50% in Brazil and Indonesia over time.] 
              

          

          Source:  World Inequality Database: Data. Indicators. Top 10% share, Top 1% share, Bottom 50% share



          
                          The graphs show the share of total income held by the top 10%, top 1%, and bottom 50% in Brazil (left) and Indonesia (right). In Brazil, from 1960 to 2020, the top 10% consistently hold around 55–60% of total income, while the top 1% hold around 25–30%, and the bottom 50% consistently have around 10–15%. This indicates persistent high income inequality with little change over time. In Indonesia, from 1950 onwards, the top 10% show a clear decline in their income share, falling from about 55% in 1950 to around 45% by the 1980s, and then stabilizing with slight fluctuations. The top 1% also show a declining trend until around the 1980s, after which their share stabilizes around 10–15%. In contrast, the bottom 50% in Indonesia show a gradual increase in income share over time, rising from around 15% to near 20%. This indicates that, unlike Brazil, Indonesia has experienced a reduction in income inequality over the decades, with a narrowing gap between the top and bottom income groups.
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These numbers raise fundamental questions. What is the relation between growth and inequality? Can growth in market economies benefit all, or does it naturally benefit some more than others? Does  technological progress increase inequality? The answer is: It depends.


Take, for example, current discussions of artificial intelligence (AI). One can think of two extreme scenarios: one in which AI-based robots and programs eventually replace middle-skill workers, leaving many of them unemployed or having to accept lower-paying jobs; the other in which AI robots and programs allow low-skilled workers to do more complex tasks and get better jobs. The first leads to more inequality, the second to less. Which one will prevail? Can the state, through subsidies or other means, affect the outcome by inducing firms to choose the second rather than the first option? These are again crucial macroeconomic issues: The outcome will determine not only the evolution of inequality but also, by implication, the attractiveness of populism, and political dynamics more generally.







        

      

    

              
                
                  
                  
                  

                

              


          
            
      
        
          
1-6 Global Warming




Global warming is no longer a hypothesis or a distant threat. There is now overwhelming evidence that it is happening. Figure 1-12 shows the evolution of the world temperature since 1880, as a deviation from the mean temperature from 1951 to 1980. The increase since the mid-1960s, by about 1 degree Celsius, is striking. Forecasts are that, if nothing is done, temperature may increase by another 3 degrees by the end of the century. The consequences would be catastrophic. A large band of the African continent would become uninhabitable due to high temperatures and drought. Sea level would increase between 6 and 12 feet, largely covering low-lying countries such as Bangladesh and Indonesia.





          
          
                Figure 1-12
                Evolution of World Temperature since 1880
              

            
          
              
                        [image: A line graph titled, evolution of world temperature since 1880.] 
              

          

          Source: Our World in Data: Monthly temperature anomaly.



          
                          The horizontal axis represents the years and ranges from 1880 m 1 to 2020 m 1 in increments of 20 years. The vertical axis represents temperature and ranges from negative 2 to 2 in increments of 1. The plot starts at (1880 m 1, negative 0.5), fluctuates with several peaks and falls along its path, and passes through (1900 m 1, 0.1), (1920 m 1, negative 0.5), (1940 m 1, 0), (1960 m 1, 0), (1980 m 1, 0.5), (2000 m 1, 1.5) and (2020 m 1, 1.2). All values are estimated.
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The better news is that governments have started to act. Countries have agreed on a goal to limit the increase in world temperature relative to its preindustrial level to 1.5 degrees Celsius. This requires a dramatic decrease in new emissions. A number of countries, including the United States, have set a target of zero CO2 emissions by midcentury. But it is not clear whether the fight against climate change will be won.





There are two separate issues here.




The first is whether the fight is technically winnable, whether the mix of energy production can be changed in a timely way to reduce and eventually eliminate CO2 emissions. The answer is probably yes. Technological progress in green energy has been extremely fast. The cost of producing a watt using solar panels, for example, has fallen from $100 in 1975 to $5 in 2000 to 25¢ in 2021. And governments have a box of policy tools to accelerate the process, ranging from subsidies for research and development of green technologies, to a carbon tax to increase the cost of using technologies that produce high emissions, to subsidies to firms that reduce emissions.




Is the goal of zero emissions consistent with positive growth? The answer again is probably yes. Advanced economies have been able to reduce emissions substantially while continuing to grow. Both the United States and Europe have reduced emissions by 25% since 2000 while maintaining growth. Nonetheless, the shift to new and less proven technologies may imply lower growth for some time. And even if output continues to grow, the higher investment may reduce what is left for consumption. Fighting global warming has a cost. But the alternative is worse.




The second issue is whether there is the political will to do it. Efforts to combat climate change will be expensive, and so far, for several reasons, it is not clear whether governments will do what is needed.




Faced with the need to spend more, governments can finance efforts either through taxes or through debt. Voters may be unwilling to accept an increase in taxes, but, at the same time, as discussed earlier, too large a further increase in debt may be dangerous.




Faced with the fact that their own country’s actions have a negligible effect on world emissions, governments may be tempted to do little themselves and hope to benefit from the actions of others. This is what international agreements are about, but they may not be enough. So far, governments have made promises, not commitments.




Finally, there is a fundamental geopolitical issue at work. Rich countries, which industrialized earlier, are responsible for most of the cumulative emissions so far. Should they not help poorer countries, which have not yet industrialized as much, bear the cost of fighting global warming? If they do not, can poorer countries, many of them already with large debt burdens, afford the cost? These are crucial macroeconomic issues. How and whether they are solved will determine the future of our planet.
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1-7 The Methodology of Macroeconomics


In exploring macroeconomic issues such as the ones you saw in the previous six sections, macroeconomists, like all economists, go back and forth between models and empirical evidence. Evidence suggests what theory and what models to explore. And once models have been built, they allow for a more careful look at the evidence. 


This has two implications, both directly relevant for this book. 


Macroeconomists use mathematics. The reason is that words are not precise enough, and formal exploration of the evidence can only be done with well-specified relations. The level of mathematics can be advanced, but in this book, we shall limit ourselves to simple algebra. Often, algebraic relations can be represented by graphs, which make the argument more intuitive and easier to follow. We shall heavily rely on such graphs.


Empirical evidence can be complex to apprehend. On some issues, the facts nearly speak for themselves. Sometimes they don’t and different macroeconomists can come to different conclusions. While we shall mention disagreements when they arise, this book represents our views, which are roughly the mainstream view.







        

      

    

              
                
                  
                  
                  

                

              


          
            
      
        
          
Looking Ahead




We hope this whirlwind tour has not been too exhausting but has instead convinced you of the importance of understanding macroeconomics to understand the world around you. The purpose of this book is to give you the tools to do so. Along the way, we will return to these issues and many others, showing you the answers these tools suggest.







        

      

    

              
                
                  
                  
                  

                

              


          
            
      
        
          Questions and Problems













Quick Check



	
                  Using the information in this chapter, label each of the following statements true, false, or uncertain. Explain briefly.


	
                  One of the many factors contributing to China’s high output growth was the growing physical capital.

              

	
                  Japan’s high debt ratio from 2001 to 2023 was only due to the Covid crisis.

              

	
                  The acute Covid phase in 2020 was associated with lower inflation.

              

	
                  Higher inflation in 2021 and 2022 has nothing to do with Covid.

              

	
                  Lower interest rates in 2020 and 2021 are responsible for inflation.

              

	
                  Debt is clearly exploding in advanced economies.

              

	
                  China’s output growth reflects mostly population growth.

              

	
                  People in China are now richer than people in the United States.

              

	
                  Chinese growth is coming to an end.

              

	
                  Growth always comes with more inequality.

              

	
                  AI will surely increase inequality.

              

	
                  The fight against global warming requires a no growth strategy.

              



              

	
                  Japan has experienced a large increase in ratios of public debt while Germany saw a gradual fall in the ratio.


	
                  List reasons why Japan’s public debt increased significantly whereas Germany experienced the opposite.

              

	
                  List reasons why other economists view reducing debt as desirable but not urgent.

              



              

	
                  Do you believe that richer countries should give poorer countries more time to cut  CO2 emissions, or should they help them pay for green technologies? Justify your answer.

              

	
                  Assume that in 2022, both China and the United States have PPP GDP of $21 trillion, equating to per person GDP of $14,720 for China and $64,000 for the United States. Assume that China’s economy grows at 5% per year over the next decade, but all of the increase in GDP is the result of population growth. Assume that the per person GDP in the United States increase at 2% per year, and that the population grows at 1% per year over the same period.


	
                  Calculate the GDP and per person GDP for both countries in 2032.

              

	
                  Now assume that China’s economy grows at 5% per year over the next decade, but that the growth is due to increases in productivity. What is China’s per person GDP at the end of the decade?

              

	
                  Which version of China is a more powerful actor on the world stage: The China with growth in GDP due to population growth?; or the China with growth due to increases in productivity?
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Dig Deeper


	
                  The rate of growth of output per person in Indonesia was identified to have risen steadily. Go to the official Our World in Data website to retrieve the output per hour worked (https://ourworldindata.org/grapher/labor-productivity-per-hour-pennworldtable?tab=chart&country=~IDN). It can be downloaded as an Excel file.


	
                  Find the data with numbers that describe the level of output per hour worked of all persons. This value is presented as US$ per hour of work. Calculate the percentage increase in output per hour worked from 2009 to 2010. What does that value mean?

              

	
                  Now use the spreadsheet to calculate the average percent increase in output per hour worked for the decades 1970–1979, 1980–1989, 1990–1999, 2000–2009, and 2010–2019. How does productivity growth in the most recent decade compare to the other decades?

              

	
                  Search for more recent data available and update your estimate of the average growth rate of output per hour worked to include years past 2019. Is there any evidence of an increase in productivity growth?

              



              









Explore Further


	
                  Japan recessions

              



	
                  This section looks at Japan recessions over the past 24 years. To work out this problem, first obtain the quarterly data on Japan’s real GDP growth rate for the period 1990 to the most recent data from Federal Reserve Economic Database at https://fred.stlouisfed.org. The data can be downloaded to a spreadsheet. Plot the data from 2000 to the latest available data.  Which, if any, quarters have negative growth? Using the definition of a recession as two or more consecutive quarters of negative growth, answer the following questions.

              



	
	How many recessions has the Japanese economy undergone since 2000, quarter 1?


	How many quarters has each recession lasted?


	In terms of length and magnitude, which two recessions have been the most severe?







	
                  From Problem 6, write down the quarters in which the recessions started. Find the monthly series in the Office for National Statistics database for the seasonally adjusted unemployment rate in Japan. Make sure all data series are seasonally adjusted.


	
                  Look at each recession since 2000. What was the unemployment rate in the first month of the first quarter of negative growth? What was the unemployment rate in the last month of the last quarter of negative growth? By how much did the unemployment rate change?

              

	
                  Which recession had the largest increase in the rate of unemployment? Begin with the month before the quarter in which output first falls and measure to the highest level of the unemployment rate before the next recession.

              



              








        

      

    

              
                
                  
                  
                  

                

              


          
            
      
        
          


                
                    37
                
            


Appendix 1: Where to Find the Numbers





Suppose you want to find the numbers for inflation in Germany over the past five years. Fifty years ago, the answer would have been to learn German, locate a library with German publications, find the page where inflation numbers were given, write them down, and plot them by hand on a clean sheet of paper. Today, improvements in the collection of data, the development of computers and electronic databases, and access to the internet make the task much easier. This appendix will help you find the numbers you are looking for, be it inflation in Malaysia last year, or consumption in the United States in 1959, or unemployment in Ireland in the 1980s.








To Find Data


Four good sources of free and easily downloadable data are:


	
                  FRED: Federal Reserve Economic Database. A continuously updated database maintained by the Federal Reserve Bank of Saint Louis, giving many macroeconomic and financial data, mostly for the United States, but also for other countries. https://fred.stlouisfed.org

              



	WEO: World Economic Outlook Database. A database maintained by the International Monetary Fund
 (IMF), an international organization including most countries (at this point, 190) in the world. Updated twice a year, giving basic macroeconomic data for all member countries. The April 2023 data can be found at https://www.imf.org/en/Publications/WEO/weo-database/2023/April




	
                  OECD.stat: A database maintained by the Organization for Economic Cooperation and Development (OECD), an international organization that includes most of the rich countries in the world. Together, these countries account for about 70% of the world’s output. One strength of the OECD data is that, for many variables, the OECD tries to make the variables comparable across member countries (or tells you when they are not comparable). https://stats.oecd.org

              



	
                  AMECO: An annual macroeconomic database, maintained by the Commission of the European Union, that gives detailed macroeconomic data for all European Union members. https://economy-finance.ec.europa.eu/economic-research-and-databases/economic-databases/ameco-database_en#database

              



For (sometimes much) longer historical time series, the following are good sources:



	
                  For the United States, Historical Statistics of the United States, Colonial Times to 1970, Parts 1 and 2, published by the US Department of Commerce, Bureau of the Census (www.census.gov/prod/www/statistical_abstract.html).

              

	
                  A broad presentation of facts about growth is given by Angus Maddison in The World Economy: A Millennial Perspective (2001, OECD). The associated site, www.theworldeconomy.org, has a large number of facts and data on growth over the last two millennia.

              

	
                  A site with many interesting figures about all aspects of macroeconomics, from growth to inequality to implications of global warming is https://ourworldindata.org

              




To Keep Current


By the time you read this chapter, many new events will have occurred. If you want to keep informed about current economic events, you will find the following three sources very useful:



	
                  The World Economic Outlook (WEO), published by the IMF twice a year, which describes major economic events in the world and in specific member countries. https://www.imf.org/en/Publications/WEO

              

	
                  The OECD Economic Outlook, published by the OECD twice a year, which describes major economic events in OECD countries. www.oecd.org/eco/outlook/economic-outlook

              

	
                  The Economist, published each week. The Economist is a highly informative, often opinionated magazine on economic and political events around the world. The last four pages give the most recent numbers on output, unemployment, inflation, exchange rates, interest rates, and stock prices for a large number of countries. Unfortunately, most of the articles and data are behind a paywall.

              




There are a number of good economics blogs. The list changes, so get a list from Google Search, but be aware: Not all blogs are good. The list on https://onalytica.com/blog/posts/top-200-most-influential-economics-blogs is typically good, except for some no longer existing links.


The discussions on X (ex-Twitter) are often interesting. I often post comments on X about current events and issues. You can follow me and look at who I follow.








Key Terms



	
                  Organization for Economic Cooperation and Development (OECD)

              

	
                  International Monetary Fund (IMF)
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Appendix 2: What Do Macroeconomists Do?





There might be many reasons why you are taking a course in macroeconomics. Some of you simply want to have a better understanding of what is happening around you. Some of you are taking the class to fulfill a major, get an undergraduate degree in economics, and enter the job market. Others need the course to get a more advanced degree, be it a master’s or a doctorate in economics.




For those who intend to specialize in macroeconomics, you may want to know what jobs you can expect to get, what you will be doing in those jobs, and how much you can expect to earn. In short, with an undergraduate degree, you can expect to work in the private sector, be it in large firms or in financial institutions, helping them assess the economic situation. Jobs in central banks such as the Fed, or in international organizations such as the IMF or the World Bank, are likely to require you to have a PhD. Jobs in academia have a similar requirement. You can get much more information by going to the American Economic Association website page devoted to careers in economics: www.aeaweb.org/resources/students
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A Tour of the Book
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The words output, unemployment, and inflation appear daily in newspapers and on the evening news. So when we used these words in Chapter 1, you knew roughly what we were talking about. It is now time to define these words more precisely, and this is what we do in the first three sections of this chapter.



	
                  Section 2-1 looks at output.

              

	
                  Section 2-2 looks at the unemployment rate.

              

	
                  Section 2-3 looks at the inflation rate.

              

	
                  Section 2-4 introduces two important relations between these three variables: Okun’s law and the Phillips curve.

              

	
                  Section 2-5 then introduces the three central concepts around which the book is organized:

              





			
The short run: What happens to the economy from year to year








			
The medium run: What happens to the economy over a decade or so








			
The long run: What happens to the economy over a half century or longer








Building on these three concepts, Section 2-6 gives you a road map to the rest of the book.








If you remember one basic message from this chapter, it should be: The three central macroeconomic variables are output, unemployment, and inflation.
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2-1 Aggregate Output


Economists studying economic activity in the 19th century or even during the Great Depression had no measure of aggregate activity (aggregate is the word macroeconomists use for total) on which to rely. They had to put together bits and pieces of information, such as the shipments of iron ore, or sales at some department stores, to try to infer what was happening to the economy as a whole.


It was not until the end of World War II that national income and product accounts (or national income accounts, for short) were put together. Measures of aggregate output have been published on a regular basis in the United States since October 1947. (Measures of aggregate output for earlier times have been constructed retrospectively.)







Two economists, Simon Kuznets, from Harvard University, and Richard Stone, from Cambridge University, received the Nobel Prize for their contributions to the development of the national income and product accounts—a gigantic intellectual and empirical achievement.






Like any accounting system, the national income accounts first define concepts and then construct measures corresponding to these concepts. You need only to look at statistics from countries that have not yet developed such accounts to realize that precision and consistency in such accounts are crucial. Without precision and consistency, numbers that should add up do not; trying to understand what is going on feels like trying to balance someone else’s checkbook. We shall not burden you with the details of national income accounting here. But because you will occasionally need to know the definition of a variable and how variables relate to each other, Appendix 1 at the end of the book gives you the basic accounting framework used in the European Union (and, with minor variations, in most other countries) today. You will find it useful whenever you want to look at economic data on your own.







GDP: Production and Income


The measure of aggregate output in the national income accounts is called the gross domestic product, or GDP. To understand how GDP is constructed, it is best to work with a simple example. Consider an economy composed of just two firms:







You may come across another term, gross national product, or GNP. There is a subtle difference between “domestic” and “national,” and thus between GDP and GNP. We examine the distinction in Chapter 17 and in Appendix 1 at the end of the book. For now, ignore it.







	
                  Firm 1 produces steel, employing workers and using machines to produce the steel. It sells the steel for €100 to Firm 2, which produces cars. With the proceeds, Firm 1 pays its workers €80, leaving €20 in profit to the firm.

              



	
                  Firm 2 buys the steel and uses it, together with workers and machines, to produce cars. Revenues from car sales are €200. Of the €200, €100 goes to pay for steel and €70 goes to workers in the firm, leaving €30 in profit to the firm.

              








In reality, not only workers and machines are required for steel production, but so, rather obviously, are iron ore, electricity, and so on. We ignore these to keep the example simple.







We can summarize this information in a table:



          
          
          
          
            
              
              
	Steel Company (Firm 1)

	Car Company (Firm 2)





	Revenues from sales

	

	€100

	Revenues from sales

	

	€200




	Expenses

	

	   €80

	Expenses

	

	€170




	

	Wages

	€80

	

	

	Wages

	€70

	




	

	

	

	

	

	Steel purchases

	€100

	




	Profit

	

	   €20

	Profit

	

	   €30




            

          

          
        

How would you define aggregate output in this economy? As the sum of the values of all goods produced in the economy—the sum of €100 from the production of steel and €200 from the production of cars, so €300? Or as just the value of cars, which is equal to €200?


Some thought suggests that the right answer must be €200. Why? Because steel is an intermediate good: It is used in the production of cars. Once we count the production of cars, we do not want to also count the production of the goods that went into the production of these cars.







An intermediate good is a good used in the production of another good. Some goods can be both final goods and intermediate goods. Potatoes sold directly to consumers are final goods. Potatoes used to produce potato chips are intermediate goods. Can you find some other examples?
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This leads to the first definition of GDP:


	
                  GDP Is the Value of the Final Goods and Services Produced in the Economy during a Given Period.

              



The important word here is final. We want to count only the production of final goods, not intermediate goods. Using our example, we can make this point in another way. Suppose the two firms merged, so that the sale of steel took place in the new firm and was no longer recorded. The accounts of the new firm would be given by the following table:



          
          
          
          
            
              
              	Steel and Car Company




	Revenues from sales

	€200




	Expenses (wages)

	€150




	Profit

	€50




            

          

          
        

All we would see would be one firm selling cars for €200, paying workers €80+€70=€150 and making €20+€30=€50 in profits. The €200 measure would remain unchanged—as it should. We do not want our measure of aggregate output to depend on whether firms decide to merge.


This first definition gives us one way to construct GDP: by recording and adding up the production of all final goods—and this is indeed roughly the way actual GDP numbers are put together. But it also suggests a second way of thinking about and constructing GDP.


	
                  GDP Is the Sum of Value Added in the Economy during a Given Period.

              



The value added by a firm is defined as the value of its production minus the value of the intermediate goods used in production.


In our two-firms example, the steel company does not use intermediate goods. Its value added is simply equal to the value of the steel it produces, €100. The car company, however, uses steel as an intermediate good. Thus, the value added by the car company is equal to the value of the cars it produces minus the value of the steel it uses in production, €200−€100=€100. Total value added in the economy, or GDP, equals €100+€100=€200. (Note that aggregate value added would remain the same if the steel and car firms merged and became a single firm. In this case, we would not observe intermediate goods at all—because steel would be produced and then used to produce cars within the single firm—and the value added in the single firm would simply be equal to the value of cars, €200.)


This definition gives us a second way of thinking about GDP. Put together, the two definitions imply that the value of final goods and services—the first definition of GDP—can also be thought of as the sum of the value added by all the firms in the economy—the second definition of GDP.


So far, we have looked at GDP from the production side. The other way of looking at GDP is from the income side. Go back to our example and think about the revenues left to a firm after it has paid for its intermediate goods: Some of the revenues go to pay workers—this component is called labor income. The rest goes to the firm—that component is called capital income or profit income (the reason it is called capital income is that you can think of it as remuneration for the owners of the capital used in production).


Of the €100 of value added by the steel manufacturer, €80 goes to workers (labor income) and the remaining €20 goes to the firm (capital income). Of the €100 of value added by the car manufacturer, €70 goes to labor income and €30 to capital income. For the economy as a whole, labor income is equal to €150&nbsp;(€80+€70), and capital income is equal to €50&nbsp;(€20+€30). Value added is equal to the sum of labor income and capital income: €200&nbsp;(€150+€50).







The labor share in the example is thus 75%. In advanced countries, the share of labor is indeed typically between 60% and 75%.







This leads to the third definition of GDP.


	
                  GDP Is the Sum of Incomes in the Economy during a Given Period.

              



To summarize: You can think about aggregate output—GDP—in three different but equivalent ways.








Two lessons to remember:



	GDP is the measure of aggregate output, which we can look at from the production side (aggregate production) or the income side (aggregate income); and



	Aggregate production and aggregate income are always equal.











		From the production side: GDP equals the value of the final goods and services produced in the economy during a given period.




		Also from the production side: GDP is the sum of value added in the economy during a given period.




		From the income side: GDP is the sum of incomes in the economy during a given period.
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Nominal and Real GDP


German GDP was €4,121 billion in 2023, compared to €792 billion in 1980. Was German output really more than five times higher in 2023 than in 1980? It was not: Much of the increase reflected an increase in prices rather than an increase in quantities produced. This leads to the distinction between nominal GDP and real GDP.


Nominal GDP
 is the sum of the quantities of final goods produced times their current price. This definition makes clear that nominal GDP increases over time for two reasons:



	
                  First, the production of most goods increases over time.

              

	
                  Second, the price of most goods also increases over time.

              









Warning! People often use nominal to denote small amounts. Economists use nominal for variables expressed in current prices, and they surely do not refer to small amounts: The numbers typically run in the billions or trillions of dollars.







If our goal is to measure production and its change over time, we need to eliminate the effect of increasing prices on our measure of GDP. That’s why real GDP is constructed as the sum of the quantities of final goods times constant (rather than current) prices.


If the economy produced only one final good, say, a single car model, constructing real GDP would be easy: We would use the price of the car in a given year and multiply the quantity of cars produced in each year. An example will help here. Consider an economy that only produces cars—and to avoid issues we shall tackle later, assume the same model is produced every year. Suppose the number and the price of cars in three successive years are given by:









          
          
          
          
            
              
              
	Year

	Quantity of Cars

	Price of Cars

	Nominal GDP

	Real GDP (in 2021 euros)





	2021

	10

	€20,000

	€200,000

	€200,000




	2022

	12

	€24,000

	€288,000

	€240,000




	2023

	13

	€26,000

	€338,000

	€260,000




            

          

          
        

Nominal GDP, which is equal to the quantity of cars times their price, goes up from €200,000 in 2021 to €288,000 in 2022—a 44% increase—and from €288,000 in 2022 to €338,000 in 2023—a 17% increase.



	
                  To construct real GDP, we need to multiply the number of cars in each year by a common price. Suppose we use the price of a car in 2021 as the common price. This approach gives us real GDP in 2021 euros.

              

	
                  Using this approach, we see that real GDP in 2021 (in 2021 euros) equals 10&nbsp;cars×€20,000&nbsp;per&nbsp;car=€200,000. Real GDP in 2022 (in 2021 euros) equals12&nbsp;cars×€20,000&nbsp;per&nbsp;car=€240,000, Real GDP in 2023 (in 2021 euros) is equal to 13×€20,000=€260,000. So real GDP goes up from €200,000 in 2021 to €240,000 in 2022—a 20% increase—and from €240,000 in 2022 to €260,000 in 2023—an 8% increase.

              

	
                  How different would our results have been if we had decided to construct real GDP using the price of a car in, say, 2022 rather than 2021? Obviously, the level of real GDP in each year would be different (because the prices are not the same in 2022 than in 2021); but its rate of change from year to year would be the same as shown. 
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To check, compute real GDP in 2022 euros, and compute the rate of growth from 2021 to 2022 and from 2022 to 2023.







The problem when constructing real GDP in practice is that there is obviously more than one final good. Real GDP must be defined as a weighted average of the output of all final goods, and this brings us to what the weights should be.


The relative prices of the goods would appear to be the natural weights. If one good costs twice as much per unit as another, then that good should count for twice as much as the other in the construction of real output. But this raises the question: What if, as is typically the case, relative prices change over time? Should we choose the relative prices of a particular year as weights, or should we change the weights over time? More discussion of these issues, and of the way real GDP is constructed in the European Union, is in the appendix to this chapter. Here, what you should know is that the measure of real GDP in the European System of Accounts (ESA) uses weights that reflect relative prices and change over time. The measure is called real GDP in chained (2021) euros. It says 2021 because, as in our example, at this point in time 2021 is the year when, by construction, real GDP is equal to nominal GDP. It is our best measure of the output of the EU economy, and its evolution shows how EU output has increased over time.







The year used to construct prices, at this point 2021, is called the base year. The base year is changed from time to time. As of March 2024, short-term statistics (STS) indicators are published with the new base year 2021 (since 2018 the base year had been 2015).






Figure 2-1 plots the evolution of both nominal GDP and real GDP since 1980. By construction, the two are equal in 2015. Real GDP in 2023 was about 1.9 times its level of 1980—a considerable increase, but much less than the 5.2-fold increase in nominal GDP over the same period. The difference between the two results comes from the increase in prices over the period.








          
          
                Figure 2-1
                Nominal and Real German GDP, 1980–2023
              

            
          
              
                        [image: Line graph comparing Real GDP and Nominal GDP from 1980 to 2022, showing Nominal GDP rising faster in recent years.] From 1980 to 2023, nominal GDP increased by a factor of 5.2. Real GDP increased by a factor of 1.9.

 
              

          

          Source: International Monetary Fund, World Economic Outlook Database, April 2024.



          
                          The graph compares the growth of Real GDP (adjusted for inflation) and Nominal GDP (not adjusted) from 1980 to 2022. Both GDP measures increase steadily, but Nominal GDP rises more sharply, especially after 2010, due to inflationary pressures. While Real GDP shows the actual growth in economic output, Nominal GDP reflects both output and rising price levels, demonstrating the impact of inflation on overall GDP figures.
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Suppose real GDP was measured in 2021 euros rather than 2015 euros. Where would the nominal GDP and real GDP lines on the graph intersect?







The terms nominal GDP and real GDP each have many synonyms, and you are likely to encounter them in your readings:



	
                  Nominal GDP is also called GDP in current euros.

              

	
                  Real GDP is also called GDP in terms of goods, GDP in constant euros, GDP adjusted for inflation, or GDP in chained (2021) euros, or GDP in 2021 euros (if the year in which real GDP is set equal to nominal GDP is 2021, as is the case in the European Union at this time).

              




In the chapters that follow, unless we indicate otherwise,



	
                  GDP will refer to real GDP and Yt will denote real GDP in year t.

              

	
                  Nominal GDP, and variables measured in current euros, will be denoted by a euro sign in front of them—for example, €Yt for nominal GDP in year t.

              









        

      

    


      
        
          
GDP: Level versus Growth Rate


We have focused so far on the level of real GDP. This is an important number that gives the economic size of a country. A country with twice the GDP of another country is economically twice as big as the other country. Equally important is the level of real GDP per person, the ratio of real GDP to the population of the country. It gives us the average standard of living of the country.







Warning: One must be careful about how one does the comparison. Measures of real GDP use the country’s relative prices. What if the relative prices are different in different countries? More discussion is presented in Chapter 10.
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