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Abstract: This report analyzes Japan's macroeconomic data from 1960 to 2019 to explore the
characteristics of Japan's business cycles and compares them with those of the United States. It points
out that Japan experienced an economic miracle in the latter half of the 20th century, but the subsequent
burst of the economic bubble led to prolonged economic stagnation. In the 21st century, Japan faces
challenges such as an aging population, a rigid labor market, and declining innovation capacity. The
Japanese government has implemented structural reform policies to increase labor market flexibility and
technological innovation. Through detailed analysis of macroeconomic variables such as consumption,
employment, and the internal rate of return, the report reveals their positive correlations with GDP. While
the report provides an in-depth analysis of Japan's economic fluctuations, it has limitations regarding
monetary policy data. Future research should focus on this aspect. Comparative analysis shows that the
fluctuation characteristics of macroeconomic variables may differ across different economic cycle phases,
which is crucial for devising economic policies and predicting future economic trends.
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1. Introduction

Japan's economic history in the latter half of the 20th century highlights its rise as a global economic
power!!l. Since the 1960s, Japan experienced a period of rapid growth known as the "economic miracle."
During this period, Japan's GDP grew significantly, with an average annual growth rate exceeding 10%,
driven by rapid industrialization and an export-oriented economic policy that made Japan the world's
second-largest economy!?!,

In the late 1980s, Japan's economy entered a phase of high inflation, with a rapid expansion of asset
price bubbles, particularly in the real estate and stock markets. By 1989, the Nikkei index on the Tokyo
Stock Exchange reached an all-time highl*!. However, in the early 1990s, the bubble burst, leading to a
prolonged period of economic stagnation known as the "Lost Decade." During this period, Japan's
average annual GDP growth rate fell below 1%, unemployment rose, and business failures increased!l.

To counter the economic stagnation, the Bank of Japan implemented a zero-interest-rate policy to
stimulate the economy, but long-term deflation and low consumer confidence limited the effectiveness
of these policies. The Japanese government attempted to revive the economy through various fiscal
stimulus measures, such as large-scale public works investments and consumption tax cuts, but these
measures led to a sharp rise in public debt. As of 2020, Japan's public debt-to-GDP ratio exceeded 230%,
one of the highest in the world.

Entering the 21st century, Japan faced challenges such as an aging population, a rigid labor market,
and declining innovation capacity. Japan is one of the most rapidly aging countries globally, with over
28% of its population aged 65 or older, putting significant pressure on labor supply and economic growth.
Despite Japan maintaining leadership in high-tech fields like robotics and semiconductors, its position in
the global innovation competition has declined. To address these issues, the Japanese government
introduced a series of structural reform policies aimed at increasing labor market flexibility, boosting
employment among women and the elderly, and promoting technological innovation and education
reform.

2. Economic Challenges and Policy Responses

Comparative analysis between Japan and other major economies, such as the United States, the
European Union, and China, reveals significant differences in economic structure and market dynamics.
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For instance, the U.S. economy exhibits high levels of innovation and entrepreneurial spirit, with a vast
consumer market and strong economic growth. In 2020, the U.S. GDP was $21 trillion, accounting for
24% of the global economy, while Japan's GDP was $5 trillion, making up 6% of the global economy!!.

European Union countries, on the other hand, display strong social welfare systems and policy
stability. Germany, as the largest economy in the EU, had a GDP of $3.8 trillion in 2020, accounting for
4.5% of the global economy. Germany maintains relatively stable economic growth and low
unemployment rates through flexible labor market policies and a robust manufacturing basel®.

China's rapid rise can be attributed to its state-led economic model and large-scale infrastructure
investments. In 2020, China's GDP was $14.7 trillion, accounting for 17% of the global economy.
Through its reform and opening-up policies, attracting foreign investment, and export-oriented
development model, China has become the global manufacturing center and the second-largest economy.

Globalization has closely tied Japan's economy to international markets. As an export-oriented
economy, Japan heavily relies on international trade. In 2019, Japan's total exports amounted to $705
billion, accounting for 14% of its GDP. Therefore, fluctuations in global markets, changes in international
trade policies, and uncertainties in the global economic environment have profound impacts on Japan's
economy.

For example, the trade war between the United States and China that erupted in 2018 increased
uncertainty in the global trade environment, directly affecting Japan's exports and supply chains. Between
2018 and 2019, Japan's exports to China decreased by 6.7%. Additionally, the COVID-19 pandemic in
2020 led to disruptions in global supply chains, further impacting Japan's manufacturing and exports.

In macroeconomic research, a deep understanding of the characteristics of economic fluctuations is
crucial for analyzing economic cycles. The primary goal of this report is to delve into Japan's business
cycle and compare it with that of the United States to identify the differences between the two economies.
Japan was selected due to its status as a developed industrialized economy, where the factors influencing
the instability of its economic cycle merit thorough investigation.

Studying Japan's economic cycle not only allows for an understanding of its fluctuations through the
analysis of different time series data but also facilitates discussions on how different policies and market
structures in various countries impact economic fluctuations. For instance, there are significant
differences between the United States and Japan regarding how consumption and employment affect
GDP. These differences reflect the distinct economic structures and market dynamics of the two countries.
Consumption and employment in the U.S. are more susceptible to economic cycles, while in Japan, high
savings rates and stable employment policies contribute to relative stability.

Through the in-depth analysis provided in this report, we elucidate the characteristics of business
cycles in Japan and the U.S. and offer new perspectives on comparing the macroeconomic dynamics of
different economies. This comparative study is invaluable for understanding the behavioral patterns of
economies within the global economic context and their implications for economic policy.

Furthermore, this study specifically focuses on macroeconomic variables from 1960 to 2019, such as
employment rate, consumption, and the real internal rate of return in Japan. Through detailed analysis of
these data, the positive correlations between these variables and GDP are revealed, reflecting their pro-
cyclical characteristics. This finding supports the notion of a close interconnection between economic
growth and key factors such as consumption, investment, and employment.

However, despite the thorough analysis of data on employment, consumption, and the real internal
rate of return, this report has limitations, such as the lack of data related to monetary policy. Access to
more comprehensive data would facilitate a more complete understanding and interpretation of Japan’s
economic cycles. Therefore, further research should focus on filling these data gaps and exploring how
they impact different stages of the economic cycle.

Comparative analysis also shows that the characteristics of macroeconomic variable fluctuations may
differ across different economic cycle phases. For instance, during periods of economic expansion,
growth in consumption and employment may accelerate, while during recessions, they may slow down.
Understanding these cyclical change patterns is crucial for devising effective economic policies and
predicting future economic trends.
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3. Data

Japan's annual macroeconomic data from 1960 to 2019 is sourced from the PennWorld Table, a
dataset that includes several key macroeconomic variables such as Japan's real gross domestic product
(rgdpna); real GDP at constant 2017 national prices (in millions of 2017 USD); employment (emp),
measured as the number of people employed (in millions); consumer consumption (rconna), which is the
real consumption at constant 2017 national prices (in millions of USD); and the real internal rate of return
(irr). Initially, all economic data are logarithmized to standardize variables and reduce bias. Subsequently,
cyclical fluctuations and long-term trends in macroeconomic variables are more clearly analyzed and
identified through HP detrending.

For data cleansing, years with missing data were excluded to ensure the completeness and accuracy
of the analyses. Additionally, differences among macroeconomic variables were calculated to highlight
the dynamics of each variable.

The analysis of these data helps not only to understand the macroeconomic trends in Japan but also
to reveal key changes within the economic cycles. For example, an in-depth analysis of Japan’s GDP
allows us to observe how economic expansions and contractions correlate with employment and
consumption levels during specific economic phases. This correlation analysis is critically important for
policymakers as it provides guidance on how economic fluctuations affect the labor market and consumer
behavior.

Further, by comparing data across different time periods, specific patterns of macroeconomic
variables during growth or recession phases can be identified. This pattern analysis is a powerful tool for
forecasting future economic directions and strategizing for potential economic challenges.

Moreover, these analyses facilitate an enhanced comprehension of the cyclical sensitivities of
different economic sectors. By observing the synchronization or divergence between variables such as
employment, consumption, and internal rates of return during various phases of the economic cycle,
insights into sector-specific resilience or vulnerability can be drawn. This is especially pertinent when
assessing sectors that are either more robust or more sensitive during economic downturns or upswings,
providing valuable information for sector-specific strategies and policy formulation.

Additionally, the role of external economic influences, such as global market fluctuations and
international trade dynamics, is also considered in this study. By correlating Japan's economic data with
global economic events, the impact of international market changes on Japan’s domestic economy can
be assessed. This is particularly important given Japan's significant integration into the global economy,
where international trade agreements and global market conditions can have profound effects on
domestic economic stability and growth.

This detailed analysis also extends to examining the effects of fiscal and monetary policies on the
macroeconomic variables. By analyzing periods of significant policy shifts, such as changes in tax
policies, interest rate adjustments, or government spending alterations, the direct and indirect effects of
these policies on economic growth, employment, and consumption patterns can be discerned.
Understanding these relationships aids in crafting policies that not only aim to mitigate the adverse effects
of economic downturns but also enhance economic resilience and promote sustained growth.

Finally, the insights derived from this longitudinal study of Japan’s macroeconomic environment
highlight the necessity for continuous monitoring and adaptive policy-making. As economic conditions
evolve, so too must the strategies and policies that govern economic activities. This adaptive approach
ensures that economic policies remain relevant and effective in promoting economic stability and growth,
while also being responsive to both domestic and international economic changes.

In summary, the comprehensive analysis of Japan’s macroeconomic data from 1960 to 2019 provides
a nuanced understanding of the interactions among various economic variables and their impact on the
broader economic landscape. By integrating historical data analysis with contemporary economic
theories and policy evaluations, this study not only enriches our understanding of Japan's economic
dynamics but also contributes to the broader discourse on economic management and sustainability in a
global context.

4. Empirical Findings

Figures 1 and 2 respectively illustrate the growth trend of Japan's real GDP and the business cycle,
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showing that Japan's total output has maintained a relatively stable level of growth. Figure 2 indicates
that the difference in Japan’s real GDP has seen considerable fluctuations throughout the 1960-2019
period. For example, in specific years like 1970, 1990, and 2005, the GDP differential peaked, reflecting
economic expansion. However, in 1966 and 2008, significant negative deviations occurred, with real
GDP per capita deviating from the trend by about -2%, marking periods of economic recession. This
aligns with the prolonged stagnation of Japan's economy in the 1990s, which saw a positive deviation of
about 1%, and the bursting of the price bubble that escalated into a full-blown financial crisis in the late
1990s. Moreover, we analyzed the impact of employment, consumption, and investment rates on GDP,
and the correlation analysis, as illustrated in the figure, shows that rconna, emp, irr, and rgdpna are
positively correlated, reflecting pro-cyclicality. The study findings reveal that the variances of these three
variables are consistent with the volatility of the GDP difference, but the internal rate of return (irr)
exhibits a lower correlation with the other three variables. According to the standard deviation from
cyclical variation, consumer spending shows the largest response over the economic cycle, followed by
investment, while employment is relatively less volatile.[”]

Actual and Trend GDP

7.000
6.500
6.000
5.500

5.000
1960 1967 1974 1981 1988 1995 2002 2009 2016

e |0g rtGDPna essssHP

Figure 1: Actual and Trend GDP
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Figure 2: Deviation GDP

A deeper analysis shows that during economic expansions, increased consumer spending and
investment drive rapid GDP growth, whereas reductions in these areas exacerbate economic downturns.
Moreover, although changes in employment are less pronounced, their stability throughout economic
cycles plays a crucial role in maintaining social stability and consumer confidence. Thus, stable
employment not only helps mitigate the effects of economic recessions but also supports the recovery of
consumption and investment during economic recoveries.

Furthermore, this study also examines the effects of monetary and fiscal policies on the economic
cycle. Notably, the Bank of Japan’s monetary expansion policies and the government's fiscal stimulus
measures have had significant impacts at different stages of the economic cycle. For instance, during the
2008 global financial crisis, the Japanese government implemented large-scale fiscal stimulus measures,
and the central bank introduced quantitative easing policies, which effectively alleviated the recession’s
impact and supported gradual economic recovery.

Additionally, the study considers the influence of global economic conditions, such as international
trade tensions and fluctuations in global market demand. As an export-oriented economy, Japan is
significantly affected by global market conditions and international trade policies. Therefore, analyzing
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how these external factors influence Japan's domestic economy through trade channels is crucial for
formulating effective economic strategies and forecasting economic trends.

In conclusion, the comprehensive analysis of Japan's macroeconomic data from 1960 to 2019 not
only enhances understanding of economic cycle theories but also provides policymakers with evidence
to develop or adjust economic policies based on changes in economic indicators. As economic
globalization and market environments continue to evolve, ongoing monitoring of macroeconomic
indicators and optimizing policies based on these data will be key to future economic management and
sustainable growth..

5. Discussions

As shown in Figure 3, there is a strong correlation between consumer spending (rconna) and GDP,
indicating that as the economy grows, consumer spending correspondingly increases. This relationship
not only reflects the direct connection between consumer confidence and overall economic performance
but also highlights the central role of consumer spending in driving economic growth during expansion
phases. As incomes rise, consumer spending increases, which in turn boosts economic activity.

Correlation Heatmap for Deviations of 'emp’, 'rconna’, 'irr', and 'GDP'
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Figure 3: Correlation Heatmap

The internal rate of return (irr) has a low correlation with the other three variables, making irr a
forward-looking indicator. This characteristic suggests that irr may signal potential economic shifts
before other economic activity indicators show significant changes. This is particularly important for
investors and policymakers, as irr can provide early signals about changes in the economic environment.

Rconna and GDP
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Figure 4: Rconna and GDP
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Figure 4 illustrates the relationship between consumer spending and GDP in Japan, showing that real
consumption is highly synchronized with the economic cycle. This synchronization indicates that
consumption increases during economic upturns and decreases during downturns, consistent with the
theory of consumption smoothing. According to this theory, households attempt to balance their
consumption by borrowing and saving to mitigate the impacts of economic fluctuations. The differences
in consumer behavior during various economic phases between Japan and the U.S. reflect the influences
of cultural and economic structural differences.

Figure 5 compares the volatility of employment and GDP, revealing that employment volatility is
higher than GDP volatility in Japan. This phenomenon indicates that while GDP as an overall economic
activity indicator shows a certain level of stability, the labor market may be more susceptible to short-
term economic fluctuations. The high volatility of the Japanese job market may be linked to the rigidity
of labor laws and market regulation mechanisms, which slow down the market's response to economic
changes. In contrast, the U.S. job market is more flexible and adapts more quickly to changes in the
economic environment.

emp and GDP

4.000%
3.000%
2.000%
1.000%
0.000%
-1.000%
-2.000%
-3.000%
-4.000%

= deviation emp ====deviation GDP

Figure 5: emp and GDP

Figure 6 focuses on the changes in the consistency between irr and GDP fluctuations since 2000. This
change reflects the increased complexity of the economic environment under globalization and
technological transformation, affecting the predictive power of irr as an economic indicator. Factors such
as global financial market instability, changes in international trade policies, and adjustments in domestic
and international economic policies may contribute to this. Consequently, the relationship between irr
and GDP has become less close, indicating that traditional economic indicators need to be reevaluated
and applied differently under new economic conditions.
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Figure 6: irr and GDP
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6. Conclusion

This study demonstrates the distinct characteristics of the economic cycles in Japan and the U.S. by
comparing data from both countries. It reveals that the impact of consumption and investment rates on
GDP is more significant in the U.S. than in Japan, with different macroeconomic variables affecting the
economic cycle in diverse ways. Thus, studying these variables' trends and correlations is crucial for
understanding the dynamics of economic cycles. However, the report's analysis of employment,
consumption, and Internal Rate of Return (IRR) is limited by a lack of data related to monetary policy.
More comprehensive data would enable a deeper understanding of Japan's economic cycle.

In-depth analysis shows that consumer spending and private investment play a more pivotal role in
driving economic growth in the U.S. This is partly due to market dynamics and a consumption culture
that places consumption and investment at the core of the economy. For instance, fluctuations in the U.S.
housing market and stock market significantly impact economic activities, influenced extensively by
credit availability and interest rate policies.

In contrast, Japan's economic growth relies more on exports and corporate investment, with relatively
weak domestic demand. This situation stems partly from the cultural tendency towards saving in Japan
and lower levels of consumer debt. Additionally, Japan's monetary policy has undergone significant
adjustments over the past decades, especially under prolonged deflationary conditions, with the Bank of
Japan implementing zero or even negative interest rate policies, which affect monetary circulation and
investment willingness in the economy.

When comparing the economic cycles of the two countries, it is also important to note how differences
in macroeconomic policies influence economic fluctuations. During the global financial crisis, the U.S.
stimulated the economy through quantitative easing policies and bailout programs, which successfully
boosted market confidence and economic activities in the short term. In contrast, Japan's response was
more conservative, relying more on long-term structural reforms rather than short-term fiscal stimuli.

Moreover, the impact of consumption and investment on economic cycles can also be analyzed from
a longer historical perspective. For example, during Japan's economic bubble in the 1980s, abnormally
high asset prices drove significant increases in consumption and investment, but eventually led to the
bubble bursting and subsequent economic stagnation. This historical event illustrates how excessive
optimism and overheating of the market can have long-term negative effects on economic stability.

In facing current and future economic challenges, policymakers need to adopt a series of effective
measures to promote economic growth and ensure sustainability. First, enhancing labor market flexibility
is crucial. Japan's labor market is relatively rigid, making it difficult to adjust labor allocation in response
to economic changes. The government can reform labor laws to promote part-time and temporary
employment, increasing labor market flexibility. According to 2020 data from the Statistics Bureau of
Japan, non-regular employees make up 38% of the labor force, with the proportion of temporary and
part-time workers increasing annually. Providing vocational training and re-education opportunities to
help workers adapt to new technologies and industries will improve labor competitiveness.

Second, promoting technological innovation and industrial upgrading is also essential. The
government should increase investment in research and development (R&D), encourage enterprises to
innovate, and support the development of emerging industries such as green energy and the digital
economy. According to the Organization for Economic Cooperation and Development (OECD), Japan's
R&D expenditure accounted for 3.2% of GDP in 2019, ranking among the highest in the world. The
government should continue to increase R&D investment, especially in cutting-edge fields like artificial
intelligence, the Internet of Things, and biotechnology, to drive industrial upgrading and economic
transformation.

Meanwhile, the government needs to improve the business environment, simplify administrative
procedures, and reduce operating costs for enterprises to attract more domestic and foreign investment.
According to the World Bank's Doing Business Report, Japan ranked 29th out of 190 economies in 2020,
indicating significant room for improvement. By simplifying company registration procedures, reducing
tax burdens, and providing financing support, the government can attract more business investments and
promote economic growth.

Finally, strengthening international cooperation and trade is also a crucial direction for future
economic development. Japan should actively participate in global economic governance, promote free
trade and multilateral cooperation, and leverage international markets to expand exports and attract
foreign investment. According to Japan's Ministry of Finance, Japan's export value was $640 billion in
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2020, accounting for 12.6% of its GDP. By participating in the Regional Comprehensive Economic
Partnership (RCEP) and the Trans-Pacific Partnership (TPP), Japan can further expand its market and
enhance international competitiveness.

7. Implications

Amid increasing global environmental challenges, sustainable development and economic
transformation have become integral parts of national economic policies. As a developed country, Japan
faces unique challenges and opportunities in promoting sustainable development and economic
transformation. The following are key analyses and recommendations:

7.1 Develop Green Energy

Japan relies heavily on fossil fuels, particularly nuclear energy and imported oil. However, after the
Fukushima nuclear disaster, public trust in nuclear energy has declined, making the development of
renewable energy more urgent. According to the International Energy Agency (IEA), renewable energy
accounted for 18.4% of Japan's total energy consumption in 2020, much lower than many developed
countries. The government should increase investment in renewable energy sources such as solar, wind,
and geothermal, and provide policy support such as subsidies and tax incentives to encourage businesses
and households to adopt green energy.

7.2 Promote Circular Economy

Efficient resource utilization and waste minimization are core to sustainable development. Japan has
advanced technology and experience in resource recycling and waste management. In 2019, Japan's
waste recycling rate reached 20%, with the industrial waste recycling rate as high as 53%. The
government should further promote the circular economy model, encouraging enterprises to use recycled
materials in production processes, reduce resource waste, and establish a comprehensive recycling
system.

7.3 Promote Low-Carbon Transportation

Transportation is a significant source of greenhouse gas emissions. According to the Ministry of the
Environment of Japan, the transportation sector accounted for 19% of the country's total greenhouse gas
emissions in 2019. Japan should vigorously develop public transportation systems, promote the use of
electric and hybrid vehicles, and build charging infrastructure. The government can encourage consumers
to choose low-carbon transportation options by increasing fuel taxes and providing purchase subsidies.

7.4 Enhance Environmental Education and Public Participation

Sustainable development requires the joint efforts of society. The government should strengthen
environmental education, raise public awareness of environmental protection, and encourage public
participation in environmental activities. By implementing community projects, school education, and
media campaigns, the government can foster environmentally responsible habits and a sense of
responsibility among the public. According to the Ministry of Education, Culture, Sports, Science, and
Technology of Japan, over 80% of primary and secondary schools have integrated environmental
education into their curricula, but further enhancement in practice and participation is needed.
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