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From rubble to recovery: capital, labor, and gender in the “economic
miracles” of Germany and Japan

This paper analyzes the postwar economic growth of Germany and Japan using the
Solow Growth Model and its extensions. By examining historical data on savings, investment,
capital accumulation, and labor force dynamics, the study identifies the mechanisms behind
rapid convergence toward steady-state output. Extending the model to incorporate human
capital and labor heterogeneity, it highlights the role of mass education and gender inclusion
in sustaining growth. Differences in female labor participation across East and West Germany
and Japan are analyzed using the feminization U-hypothesis. The paper also considers political
background and cultural factors shaping labor and capital outcomes. It concludes with policy
recommendations for modern developing economies, drawn from the postwar experiences of
Germany and Japan, emphasizing inclusive labor use, human capital investment, institutional
credibility, and capital deepening.

Key words: economic miracle; Solow Growth Model; human capital; gender and development;
catch-up growth; labor force participation.



1. Introduction

Economic growth is widely regarded as a key objective for nations across the globe. It
refers to a sustained rise in an economy’s productive capacity and output over time and is often
used to explain differences in living standards across countries. However, comparing living
standards requires a more holistic approach to assessing economic development. According to
Kuznets,! genuine economic development is multifaceted as it involves the structural
transformation of a country’s economy, society, and institutions. This includes shifts in labor
patterns, demographic changes, technological progress, and evolving social norms. Therefore,
it is important to note geopolitical and demographic factors when analyzing the reasons for
economic growth. This modern approach can be crucial for understanding why some countries
have grown rapidly in the twentieth century, while others have stagnated. It shows that even a
small change in a nation’s growth rate can significantly impact the well-being and living

standards of its people within just one or two generations.

The astonishing speed at which Germany and Japan transformed from war-torn
economies into industrial powerhouses during the post-World War II era has long attracted the
attention of economists. This paper revisits these so-called “economic miracles” through the
lens of neoclassical growth theory, asking: what enabled such rapid convergence toward high-
income status in Germany and Japan following World War II, and what role did capital
accumulation, labor, and gendered policies play in this process? To better understand the
conditions that shaped their recovery paths, it is helpful to consider their geographical contexts.

Germany, located at the center of Europe, shares borders with nine countries and has access to

! Kuznets, Simon. 1973. “Modern Economic Growth: Findings and Reflections.” The American Economic
Review 63 (3): 247-258. http://www.jstor.org/stable/1914358.



both the North and Baltic Seas. Its geographic position created strong trade links with both
Western and Eastern Europe. Japan, by contrast, is an island nation in East Asia comprising
four major islands and numerous smaller ones. While Japan lacks natural resources, its coastal
geography allows maritime trade with the United States and East Asian neighbors. Both nations
were major Axis allies who experienced widespread destruction of infrastructure, severe
human losses, and institutional collapse. Germany’s major cities, including Berlin, Hamburg,
and Dresden, were bombed extensively, while Japan suffered immense destruction from
firebombing and, ultimately, the atomic bombings of Hiroshima and Nagasaki. Japan suffered
human losses estimated at 2.6 to 3.1 million people and lost approximately 25% of its national

wealth, not including the value of military assets.

During the postwar period, both Germany and Japan experienced accelerated
industrialization, rising productivity, and improving living standards. In both cases, foreign
occupation played central roles in shaping postwar recovery. Germany was divided into two
ideologically opposed states: capitalist West Germany and communist East Germany. Japan,
alternatively, remained territorially unified but was under direct U.S. occupation until 1952,
during which it adopted a new constitution and underwent substantial economic reforms. In
both cases, the United States served as a crucial financial partner, with Germany receiving aid
through the Marshall Plan? and Japan through the Government Aid and Relief in Occupied
Areas (GARIOA) grant.® This reliance on American assistance widely affected the nature of

policies and strategies in the postwar era. By identifying the decisions that led to rapid

2 Knapp, Manfred, Wolfgang F. Stolper, and Michael Hudson. “Reconstruction and West-Integration: The
Impact of the Marshall Plan on Germany.” Zeitschrift Fiir Die Gesamte Staatswissenschaft / Journal of
Institutional and Theoretical Economics 137, no. 3 (1981): 415-33. http://www jstor.org/stable/40750368.

% Shinji Takagi, From Recipient to Donor: Japan’s Official Aid Flows, 1945 to 1990 and Beyond, Essays in
International Finance 196 (Princeton, NJ: Internat. Finance Sect., Dep. of Economics, Princeton Univ, 1995).



development and examining how national differences shaped this process, this paper offers

suggestions for today’s developing economies seeking sustained growth.

Another important component of this study is the intersection of gender and economic
development. While gender is not the sole focus, the paper considers how shifts in women’s
roles were shaped by postwar economic growth. These dynamics will be examined through the
lens of the feminization U-hypothesis, which proposes a non-linear relationship between
women’s employment and national development, as well as the Solow Growth Model. This
also expands the framework to incorporate institutional reform and gendered labor dynamics.
In particular, it highlights how underutilized female labor shaped long-run productivity

outcomes and how institutional quality influenced the pace of capital accumulation.

The following sections investigate the long-run economic growth of Germany and
Japan through both historical context and neoclassical theory. First, the Political and
Socioeconomic Background section outlines the wartime destruction and postwar reforms that
set the foundation for recovery. Next, the Economic Profile analyzes sectoral performance,
trade dynamics, and macroeconomic indicators to identify the drivers behind each country’s
growth path. The section on Demographics and Gender explores the feminization U-curve and
incorporates gender into the growth framework. Finally, the Solow Growth Model section
applies theoretical tools to explain how capital accumulation, savings, labor dynamics, and
education contributed to convergence toward steady-state income levels. This structure

culminates in policy recommendations adapted for modern developing countries.



2. The Political and Socioeconomic Background

The beginning of the twentieth century was marked by two World Wars. World War II
started in 1939, when Germany invaded Poland. Over the next six years, the Nazi regime
occupied large parts of Europe, initiated the Holocaust, and engaged in a brutal war on both
Western and Eastern fronts. When adjusted for inflation, the war's total cost exceeded $4
trillion in today’s dollars.* By May 1945, Germany surrendered unconditionally. The war
resulted in an estimated 5.3 million German military deaths and 2.1 to 4 million civilian deaths.’
Germany also lost significant territory and was occupied by Allied forces. The Allied powers
divided Germany into four occupation zones administered by the United States, the United
Kingdom, France, and the Soviet Union. The capital, Berlin, was similarly divided. By 1949,
geopolitical tensions led to the creation of two separate German states: the capitalist Federal
Republic of Germany (West Germany) and the communist German Democratic Republic (East
Germany). This division shaped both the political structure and the path to Wirtschaftswunder

(economic miracle) in the postwar era.

After World War 11, Germany sought not only to rebuild itself but also to regain the
trust of its European neighbors. One of the most important ways it did this was by helping to
create the foundations of what would eventually become the European Union. In 1951, West
Germany became a founding member of the European Coal and Steel Community, a pact to

jointly manage key war materials and prevent secret rearmament, marking a major step toward

4 «World War Two Financial Cost | Parramatta History and Heritage,” accessed June 16, 2025,
https://historyandheritage.cityofparramatta.nsw.gov.au/research-topics/world-war-two/world-war-two-financial-
cost.

> “Research Starters: Worldwide Deaths in World War 11,” The National WWII Museum | New Orleans,
accessed June 16, 2025, https://www.nationalww2musecum.org/students-teachers/student-resources/research-
starters/research-starters-worldwide-deaths-world-war.
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peace and cooperation. A few years later, in 1957, West Germany joined the European

Economic Community (EEC), laying the groundwork for a shared European market.

After reunification in 1990, Germany adopted the democratic system of the former
West Germany. Today, Germany is a federal parliamentary republic with a bicameral
legislature consisting of the Bundestag (elected lower house) and the Bundesrat (upper house
representing the states). The Chancellor serves as head of government, while the Federal
President has ceremonial powers. Since the reunification, Germany has become the most

populous and economically powerful country in the EU.

During the Nazi era and WWII, corruption was widespread at the highest levels of the
German government, especially within the military hierarchy. However, after the war, the new
West German government undertook significant reforms aimed at rebuilding institutions with
transparency, distancing itself from the authoritarian and corrupt practices of the previous
regime. As a result, Germany has a low level of corruption, being ranked 15th in the Corruption
Perceptions Index (CPI)® in 2024. Figure 1 shows the change in CPI scores from 2012 to 2024.

Figure 1. Germany’s change in corruption score from 2012 to 2024.

Score changes 2012 - 2024

82

80 ® o o o

78 ® ]
76

74

2012 2014 2016 2018 2020 2022 2024

Source: Transparency International (2023)

6 “Corruption  Perceptions Index 2024,” Transparency.org, February 11, 2025,

https://www.transparency.org/en/cpi/2024.
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Turning to Japan, World War II also resulted in catastrophic losses. Major cities,
including Tokyo, Osaka, and Nagoya, were firecbombed, and Hiroshima and Nagasaki were
devastated by atomic bombs in August 1945. The Japanese government puts its casualties due
to the war at 3.1 million.” On August 15, 1945, Emperor Hirohito announced Japan’s
unconditional surrender, marking the end of the war in the Pacific. In the aftermath, Japan came
under Allied occupation led by the United States under General Douglas MacArthur. The
Occupation (1945-1952) transformed Japanese political and economic institutions. The 1947
Constitution, drafted under U.S. supervision, turned Japan into a parliamentary democracy.
Major reforms included the dissolution of the zaibatsu (large family-controlled industrial
conglomerates), land redistribution to eliminate the landlord system, and labor democratization

to encourage union activity and female participation in the workforce.

These reforms laid the foundation for Japan’s postwar recovery. While Japan had
suffered immense destruction and loss, the country retained much of its human capital, and the
U.S. provided substantial aid through the GARIOA program. The Korean War (1950-1953)
further boosted Japan’s economy as it served as a logistical base for U.S. operations. By the
mid-1950s, Japan began a period of rapid economic growth, later named the “Japanese
economic miracle.” During this period, industrial production soared, exports increased, and the
standard of living improved dramatically, setting the stage for Japan’s development as one of

the world’s largest economies.?

7 Miki Y. Ishikida, Toward Peace: War Responsibility, Postwar Compensation, and Peace Movements and
Education in Japan (iUniverse, 2005).

8 Chalmers Johnson, MITI and the Japanese Miracle: The Growth of Industrial Policy, 1925-1975, 1st Edition,
1982.



Japan’s current political system is a constitutional monarchy with a parliamentary
government, where the Emperor holds only symbolic authority. The legislature, or National
Diet, consists of the House of Representatives (lower house) and the House of Councillors
(upper house), and the Prime Minister is elected by the Diet. While Japan has relatively low
levels of corruption, it occasionally faces criticism over bureaucracy and political favoritism.
Practices like amakudari, where retired officials transition into executive roles in industries
they once regulated, remain under scrutiny. Still, its current level of corruption is much lower
than it was before reforms in the 1950s. Overall, Japan holds 20th place in the global CPI
ranking, according to Transparency International. Both Germany and Japan have low levels of
corruption, meaning that it is not likely to hold back their growth. The score change from 2012
to 2024 is shown in Figure 2.

Figure 2. Japan’s change in corruption score from 2012 to 2024.
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Both Germany and Japan have experienced significant improvements in life expectancy
since 1960, each gaining nearly two decades in average lifespan as a result of economic
development, improved healthcare infrastructure, and rising living standards. In Germany, the

average life expectancy at birth reached 81 years in 2023, while Japan consistently ranks among



the highest in the world, with 84 years in the same year. This reflects the strong public
healthcare systems and high standards of living in both countries.

Figure 3. Life expectancy at birth of females in Germany and Japan since 1960.

Source: World Bank (2024)

Figure 4. Life expectancy at birth of males in Germany and Japan since 1960.
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Source: World Bank (2024)

In 2023, Japanese women had the highest life expectancy at 87 years, followed by
Japanese men at 81 years. In Germany, women lived on average to 83 years, while men reached
78 years. This five-year gender gap in Germany is slightly narrower than Japan’s 6-year gap,
yet both cases show a persistent global pattern in which women tend to outlive men due to a
combination of biological and behavioral factors. Figures 3 and 4 illustrate this trend in

increasing life expectancy for females and males in two countries.
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Another vital socio-economic factor is literacy rate. A 1946 survey by the US
occupation authorities found that illiteracy in Japan was quite low, with only about 2.1% of the
population lacking literacy skills.” Postwar reforms further democratized education and
extended compulsory schooling to nine years, reinforcing literacy gains. Though Germany did
not release official data on literacy rates in the middle of the twentieth century, it is assumed
to be near 90% due to compulsory schooling. Currently, both countries maintain near-universal
literacy rates that exceed 99%.!° In addition to economic output, Germany and Japan’s
recoveries were accompanied by improvements in metrics such as life expectancy and literacy
rates. This strong human capital basis supports high scores on the Human Development Index
(HDI): Germany reached 0.959 and Japan 0.925 in 2023 (UNDP, 2024),'! which places them
in the Very High human development category. The comparison of HDI across the two
countries is shown in Figure 5.

Figure 5. HDI of Japan and Germany in comparison (1990 —2023).
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9 Yamada Shoko, “Completion of Universal Primary Education and Popular Literacy in Japan,”.

10 “Germany Population and Demographics from Germany | - CountryReports,” accessed June 22, 2025,
https://www.countryreports.org/country/Germany/population.htm.

" United Nations, “Specific Country Data,” Human Development Reports (United Nations), accessed June
22,2025, https://hdr.undp.org/data-center/specific-country-data.
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These improvements in life expectancy and education are not only social gains; within
the Solow framework, they serve as factors of human capital (H), raising effective labor
productivity and shifting the production function upward. However, despite this success in
increasing the life quality, both countries now face an aging crisis. According to the World
Bank, birth rates continue to fall: Germany’s fertility rate is 1.4, and Japan’s has dropped to
just 1.2, well below the replacement rate of 2.1. The graph in Figure 6 demonstrates the boom
in the birth rate after the end of World War II, which has drastically fallen in the 1970s and has
been decreasing since then. This could be due to increased access to and use of contraception,
changing societal norms regarding family size and women's roles, improved access to
education, and economic factors. This trend’s consequences are already visible in Japan’s
population growth over the last 130 years, where it has been constantly growing at nearly one
million per year (excluding the decrease in population size due to World War II) but has
reached a plateau in the beginning of the twenty-first century and has been decreasing lately
(Figure 7). As populations age and shrink, policymakers must confront future challenges in

labor markets, healthcare financing, and pension systems.

Figure 6. Fertility rate, total (births per woman) — Germany, Japan.
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Figure 7. Japan’s population in 1872-2002.
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Cultural norms deeply shape how both nations respond to demographic and political
changes. Hofstede’s model of cultural dimensions reveals important differences.!? As shown
in Figure 8, Japan scores high in uncertainty avoidance (92) and long-term orientation (100),
meaning that Japanese society tends to plan carefully for the future, value stability, and show
high respect for age and tradition. These values help explain Japan’s approach to elder care and
savings culture. Germany, by contrast, ranks higher in individualism (79) and scores low on
power distance (35), which supports a culture of personal responsibility, direct communication,
and institutional trust. This mindset aligns with Germany’s decentralized political system and
its emphasis on transparent policymaking. Both countries prefer structure and order, but while

Japan leans on social hierarchy, Germany relies on civic autonomy.

12 Geert Hofstede, “Dimensionalizing Cultures: The Hofstede Model in Context,” Online Readings in
Psychology and Culture 2, no. 1 (December 1, 2011), https://doi.org/10.9707/2307-0919.1014.
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Figure 8. Comparison of Germany (orange) and Japan’s (grey) cultural aspects.
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The previous section examined the political and socio-economic development of
Germany and Japan. Despite difficult wartime experiences, both countries have become highly
developed economies with strong democratic institutions. However, key differences remain in
political structure and cultural values: Germany operates under a decentralized federal system,
while Japan maintains a centralized constitutional monarchy. Both nations have high life
expectancy and near-universal literacy, yet face common challenges such as declining fertility
rates and rapidly aging populations. These demographic pressures threaten long-term economic

stability.

3. Economic Profile of Germany and Japan

3.1. The Purpose of an Economic Analysis

An economic analysis is essential for understanding the long-term growth trajectories

of nations and the main drivers behind them. By examining economic performance, one can

assess how historical, institutional, and policy decisions have led to growth. For this study,
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such analysis allows us to identify the key inputs that led to the economic miracles of Germany
and Japan. This is necessary for later applying the Solow Growth Model to compare how these
nations achieved postwar recovery and sustained economic development. Identifying the
sources of their growth will allow current lower-income countries to implement similar policies

and replicate their success.

3.2. Country Performance Indicators

As seen in Figure 9, Japan achieved extremely high economic growth after World War
IT based on the level of GDP per capita. GDP per capita steadily increased in the period
immediately following the war. From 1955-1970, GDP per capita growth exceeded 9%
annually. Japan experienced a major decline in GDP growth in 1976 due to the aftershocks of
the 1973 oil crisis, which disrupted energy supplies and triggered inflation. In the 1990s,
growth became unstable following the bursting of an asset price bubble. In 1989, the Bank of
Japan raised interest rates to control inflation, but this move led to a sudden collapse in asset
values. The economy entered a period of stagnation, now referred to as the “Lost Decade.”

Figure 9. Japan’s economic growth: GDP per capita, and GDP growth rate.
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Fig. 1. Japan’s economic growth: GDP per capita, and GDP growth rate (data source: Na-
tional Accounts, Economic and Social Research Institute, Cabinet Office).

Source: Kusago (2007)
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West Germany also saw strong postwar growth, averaging around 4-6% during the
early 1960s, driven by the Marshall Plan, industrial rebuilding, and workforce reintegration
(Figure 10). Between 1950 and 1959, GDP rose by nearly 8% per annum,'® faster than
anywhere else in Europe and in stark contrast to the experience following World War 1. The
global oil crisis in the 1970s also led to a sharp decline in Germany’s growth rate. Although
Japan experienced higher growth rates during the mid-twentieth century, both countries had
similar economic growth in the years leading up to the COVID-19 pandemic. However, in 2023
Japan recorded a higher growth rate of 1.7%, compared to Germany’s more modest 0.3%
(Figure 10).

Figure 10. GDP growth (annual %) - Germany, Japan
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13 Eichengreen, Barry, and Albrecht Ritschl. “Understanding West German Economic Growth in the 1950s.”
Cliometrica 3, no. 3 (October 2009): 191-219. https://doi.org/10.1007/s11698-008-0035-7.
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3.3. Sector Performance

Each sector’s contribution (agriculture, services, and manufacturing) will be discussed

to identify key drivers of economic growth in Germany and Japan.

Before the war, Germany was already a leading industrial power, with significant
investments in steel, coal, and chemical manufacturing. Germany was among the countries
with the highest GDP during the war, reaching nearly $500 million (Figure 11). However, much
of its industrial capacity was destroyed by 1945, causing GDP to fall sharply to approximately
$300 billion (Figure 11). For instance, BMW’s factories in Brandenburg were transferred to
the USSR, while its factories in Munich were bombed. During the war, nearly all
manufacturing had shifted to military production, BMW, for example, produced engines for
military planes and rockets. After the war, the production of military equipment was banned
for German companies, and much of the technical documentation was handed over to
foreigners. Assistance arrived from the Americans, who provided Germany with new machines
and technologies. This import of foreign industrial capacity mirrors Japan’s pathway to
recovery, which will be discussed later.

Figure 11. Estimated annual gross domestic product (GDP) of the Second World War's largest
powers from 1938 to 1945 (in billions of 1990 international dollars)
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Because German firms were prohibited from manufacturing arms, they redirected
production toward consumer goods. A prominent example is Volkswagen, which became a
vital employer in its region. Recognizing the importance of economic stability in postwar
Germany, the British military government took control of the Volkswagen plant in June 1945
and soon placed an order for 20,000 Volkswagen Kifer (Beetle) cars.!* By the 1950s,
Volkswagen was exporting a third of its vehicles. The Beetle’s international success turned
Volkswagen into a symbol of the German economic miracle. Industrial output increased at an
annualized rate of 137% in the second half of 1948, driven by productivity gains and longer
working hours within the formal economy.!> As a result, Germany’s automotive industry

returned to its prewar production levels in the early 1950s.

Before World War I1, agriculture played a significant role in Germany’s economy, both
as a source of employment and as a foundation of the national food supply. Despite growing
industrialization, 26% of the German workforce was still employed in agriculture in 1939, and
the sector held strong political influence,!® particularly under the Nazi regime, which idealized
rural life. During the war, agricultural production was heavily disrupted by labor shortages and
the destruction of rural infrastructure. After the war, the sector suffered further losses due to
the division of Germany, with many fertile lands and food-producing areas falling into the
Soviet-controlled East. In West Germany, agriculture underwent rapid mechanization and
restructuring under the influence of the Marshall Plan and the European Common Agricultural

Policy, which introduced subsidies and modern farming techniques. This transition and focus

14 Ralf Richter, Ivan Hirst: British Officer and Manager of Volkswagen’s Postwar Recovery, New ed,
Historical Notes, Vol. 4 (Wolfsburg: Volkswagen AG, Corp. History Dept, 2013).

15 Wolfgang Kerber and Sandra Hartig, “The Rise and Fall of the German Miracle,” SSRN Scholarly Paper
(Rochester, NY: Social Science Research Network, January 14, 2008), https://papers.ssrn.com/abstract=1081628.

16 Alan S. Milward, War, Economy and Society, 1939-1945 (University of California Press, 1979).
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on manufacturing led to a fall in the primary sector’s employment share from 24.6% in 1950
to 10.7% in 1960. Currently, the primary sector in Germany contributes around 1% of the
country’s GDP."” Key products include cereals, potatoes, pork, and dairy. Although small in
output, the agricultural sector benefits from EU subsidies and plays an important role in
regional development. The tertiary sector in Germany contributes roughly 74% of GDP as of
2021, according to World Bank. It includes strong financial services, business consulting,
logistics, and education. Berlin, Frankfurt, and Munich serve as major technological hubs,

hosting international firms and startups (e.g., Soundcloud, Delivery Hero).

After World War II, Japan’s rapid industrialization and export-led manufacturing laid
the foundation for its economic miracle. With over a quarter of its industrial capacity destroyed,
Japan was forced to rebuild using mostly depreciated capital stock, which opened the way for
adopting a wide range of foreign technologies. Instead of spending time on trying to innovate,
Japan focused on improving and applying imported technologies with greater efficiency. For
example, the steel industry enhanced the quality of materials used in automobiles, which in
turn strengthened the automobile sector and allowed it to compete globally. The technological
progress in one industry often causes development in others. Japan’s industrial strength,
therefore, was not based only on imports but on the ability to combine them with domestic
innovation. The rising number of foreign contracts, from around 5,000 in the 1950s to nearly
40,000 in the 1960s, demonstrates how essential foreign technology became to Japan’s
manufacturing growth (Figure 12). During this period, the secondary sector played the main
role in Japan’s GDP composition, reaching over 40% in the 1970s (Figure 13). By 2022,

manufacturing still accounted for approximately 22% of Japan's GDP, with the automotive and

7 World Bank. “World Development Indicators | DataBank.” Accessed July 12, 2025.
https://databank.worldbank.org/source/world-development-indicators.



https://databank.worldbank.org/source/world-development-indicators

19

electronics sectors remaining central, according to the Organization for Economic Co-
operation and Development (OECD).
Figure 12. Number of contracts with a life of more than a year and paid in foreign currency

that Japan signed to import new technology between 1950 and 1969.
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Source: Berkeley Economic Review (2023)

Figure 13. GDP composition of Japan: 1970- 2006.
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Meanwhile, agriculture, which once employed a significant portion of the workforce in

the pre-war era, has steadily declined in its share of GDP. The sector’s contribution to the GDP
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was already less than 10% in 1970, and it has been decreasing ever since. As of 2021, the
primary sector contributes less than 1% of GDP,'® with most agricultural output concentrated

in rice, fish, and vegetable farming.

Japan's tertiary sector began expanding rapidly during the 1980s, as shown in Figure
13, due to arise in income levels and domestic consumption. Tertiary sector has increased from
48% in 1970 to over 70% of GDP in 2021, with key industries including retail, real estate,
financial services, and healthcare. Japan’s aging population has also caused growth in eldercare

and medical services, while tourism has emerged as a strategic sector since the early 2000s.

3.4. Trade Performance

Trade, or the exchange of goods and services across borders, is a fundamental element
of macroeconomic performance, particularly for industrialized economies such as Germany

and Japan.

In the case of Germany, a key postwar policy was the replacement of the national
currency. Following the collapse of the Nazi regime, the Reichsmark had become worthless
due to repressed inflation and price controls used to finance wartime expenditures. The
introduction of the Deutsche Mark in 1948, alongside the establishment of the independent
Bank deutscher Ldnder, restored monetary stability and created favorable conditions for trade
expansion. Between 1950 and 1999, Germany’s foreign trade grew steadily. Exports increased

from €4.3 billion in 1950 to €91.2 billion by 1973 (Figure 14), showing a compound annual

18 World Bank. “World Development Indicators | DataBank.” Accessed July 12, 2025.
https://databank.worldbank.org/source/world-development-indicators.
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growth rate (CAGR) of 14.8%. Imports also expanded from €5.8 billion to €74.4 billion in the
same period (CAGR: 13.1%), as shown in Figure 15. By 1952, Germany had shifted from a
trade deficit to a surplus and maintained positive trade balances through the late 1950s and
1960s. Germany’s trade surplus peaked in 1974 at €26 billion, reflecting the success of postwar
export-led growth policies. During the 1980s and 1990s, exports increasingly outpaced
imports, and surpluses became a structural feature of the economy. By 1999, the trade surplus
exceeded €65 billion, establishing Germany as a consistently export-driven economy.

Figure 14. Germany’s exports from 1950 to 2023 in million euros.
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Figure 15. Germany’s imports from 1950 to 2023 in million euros.
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During the Wirtschaftswunder, West Germany’s export boom was driven by firms such
as Volkswagen (passenger cars), Siemens (electrical equipment and industrial controls), Krupp
(machine tools, steel components), BMW (vehicles), and Bayer (chemicals and
pharmaceuticals). Core export goods included automobiles, lathes, electrical generators,
telecommunication systems, synthetic dyes, and bulk chemicals, all of which built on
Germany’s pre-war industrial strengths. These exports were sustained by imports of crude oil,
mainly from the Middle East, along with iron ore from Sweden and France, non-ferrous metals
such as copper and aluminum, as well as cotton and grain during the early 1950s. These imports
supplied the energy and raw materials needed for industrial output and rising living standards.
According to Germany’s export data, it ranked as the world’s third-largest exporter in 2023,

with total exports reaching $1.57 trillion.

In Japan’s case, postwar economic transformation was caused by monetary and
institutional reform during the Allied occupation (1945-1952). These measures stabilized the
yen and laid the groundwork for export-led growth. In 1950, Japan’s exports stood at ¥298
billion and imports at ¥348 billion (Figure 16). By 1973, exports had surged to ¥10.03 trillion
and imports to ¥10.40 trillion. This reflects a compound annual growth rate (CAGR) of 16.5%
for exports and 15.9% for imports (Figure 17) between 1950 and 1973, even faster than West
Germany’s respective CAGR of 14.8% for exports and 13.1% for imports over the same period.

Both countries rapidly shifted from trade deficits to surpluses by the mid-1960s.



Figure 16. Japan’s exports from 1950 to 2000.
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Figure 17. Japan’s imports from 1950 to 2000.
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The export boom in Japan was led by firms like Toyota, Sony, and Mitsubishi, with

Japan’s core export goods evolving from textiles in the early 1950s to steel, machine tools,

ships, automobiles, and electronics by the late 1960s. Imports mainly included crude oil, iron
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ore, non-ferrous metals, and foodstuffs, essential inputs for industrial expansion and urban
consumption. In both cases, the ability to import raw materials and export increasingly complex
manufactured goods enabled rapid industrialization and persistent trade surpluses. By the early
1970s, Japan and West Germany had become the second- and third-largest industrial

economies globally, rooted in an export-oriented growth model.

In the immediate postwar years, both Germany and Japan experienced significant
investment-driven recoveries despite starting from positions of severe destruction. In West
Germany, gross fixed capital formation (GFCF) as a share of GDP increased from
approximately 20-25% in the early 1950s to a peak of 30% in 1971,'° supported by domestic
savings, Marshall Plan aid, and favorable institutional reforms. Investments were directed
toward the reconstruction of industrial infrastructure, including transport systems, energy

supply, and factory equipment, particularly in the western zones.

Japan followed a similar yet more state-directed path. The Japanese government,
through the Ministry of International Trade and Industry (MITI), allocated capital to priority
sectors such as steel, energy, and transportation. GFCF in Japan rose steadily throughout the
1950s and 1960s, eventually reaching 38.7% of GDP in 1973, the highest level among OECD
countries at the time.?° This investment boom was financed by domestic savings and supported
by World Bank loans between 1953 and 1960, which funded major infrastructure projects,
including ports, hydroelectric dams, and railways. The high levels of capital accumulation in

both countries correspond closely with the predictions of the Solow growth model, where

1% Simon Gilchrist and John C. (John Carroll) Williams, “Transition Dynamics in Vintage Capital Models :
Explaining the Postwar Catch-Up of Germany and Japan, Working Paper 2004-14,” Working Papers (Federal
Reserve Bank of San Francisco), July 1, 2004, http://www.frbsf.org/economic-research/files/wp04-14bk.pdf.

20 World Bank. “World Development Indicators | DataBank.” Accessed July 1, 2025.
https://databank.worldbank.org/source/world-development-indicators.
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increased investment leads to faster growth in output per worker during the catch-up phase of

development.

4. Demographics and Economic Growth: Education, Women’s Labor, and the

Feminization U-Curve

During the war, both Germany and Japan mobilized unprecedented numbers of women
into the labor force. In Germany, the number of employed women rose from approximately 5.1
million in 1939 (26% of the female population) to over 7.25 million by 1943 (36%),%! as women
filled roles in industry, agriculture, and logistics. In Japan, the National Mobilization Law of
1938 led to significant recruitment of women into textile production, munitions, and
agriculture. However, after 1945, as demobilized soldiers returned, both societies implemented
policies to “restore” traditional gender roles. In West Germany, public discourse emphasized
the ideal of the homemaker-mother, and married women required their husbands’ consent to
work outside the home until 1977. In Japan, many companies set up a “dual-track” job system.??
Men were usually hired into the main career track (sogoshoku), which offered long-term
employment and promotions. Women, on the other hand, were mostly hired into a clerical track
(ippanshoku), which involved basic office tasks and offered little chance for advancement.
These jobs were often temporary, and women were expected to leave when they got married
or had children. As a result, most women left the workforce mid-career, not because they

wanted to, but because the system gave them no real path forward. Though labor force

21 «world War II: 1939-1945 | Striking Women,” accessed June 26, 2025, hitps://www.striking-
women.org/module/women-and-work/world-war-1i-1939-1945.

22 Yunwei Guo, Yiwei Yao, and Xiao Yu, “Three Policy Perspectives on Japanese Female Employment,”
The Journal of Chinese Sociology 11, no. 1 (January 2, 2024): 1, https://doi.org/10.1186/s40711-023-00203-
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participation fell, women’s work did not disappear; rather, it was rendered invisible in national

accounting and postwar historiography.

These postwar shifts in female employment align closely with the feminization U-
hypothesis. The curve is shown in Figure 18, which is taken from Douarin and Uberti (2023).2*
First proposed by Sinha (1967)** and supported by a cross-country analysis by Lechman and
Kaur (2015),2° this model posits that as economies transition from agriculture to
industrialization, female labor force participation tends to decline, only to rise again during the
shift to service-based, post-industrial economies. The downward slope of the U is visible in
West Germany and Japan during the early postwar decades, when both nations industrialized
rapidly and implemented policies that reinforced traditional family structures.

Figure 18. The feminization U-curve.
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23 Elodie Douarin and Luca J. Uberti, “The Feminization U,” in Handbook of Labor, Human Resources and
Population Economics (Springer, Cham, 2023), 1-30, https://doi.org/10.1007/978-3-319-57365-6_432-1.

24 J.N. Sinha, Dynamics of Female Participation in Economic Activity in a Developing Economy, n.d.

2> Ewa Lechman and Harleen Kaur, “ECONOMIC GROWTH AND FEMALE LABOR FORCE
PARTICIPATION — VERIFYING THE U-FEMINIZATION HYPOTHESIS. NEW EVIDENCE FOR 162

COUNTRIES OVER THE PERIOD 1990-2012.,” Economics & Sociology 8 (2015): 246-57,
https://doi.org/10.14254/2071-789x.2015/8-1/20.
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Alternatively, East Germany diverged from the feminization U-hypothesis due to its
distinct socialist political system. The East German political and economic system not only
guaranteed women the constitutional right to employment and equal pay but also actively
promoted high female labor force participation by offering public childcare services and
shortened working hours for mothers.?® This structural support helped preserve women’s
workforce presence during a phase when, according to the U-curve, it typically declines. The
impact from this policy is reflected in the data from the German General Social Survey, where
being from East Germany reduced the likelihood of agreeing with the statement: “It is better
for all if the husband works and the wife stays at home taking care of the household and the
children” by roughly 22%. Based on this, East Germany represents a counterexample to the
standard U-curve, demonstrating how an institutional system can mitigate the gendered effects

of industrialization on labor participation.

Women continued to support national recovery in critical ways that often do not receive
recognition in conventional growth narratives. First, women played an essential role in postwar
reconstruction through unpaid labor: they rebuilt homes, cared for displaced relatives, and
managed food provisioning and rationing under conditions of scarcity. In Germany, the so-
called Triimmerfrauen, or "rubble women," physically cleared cities of debris from Allied
bombings. Their material contribution was profound: Berlin alone had an estimated 60,000

women engaged in clearing ruins during 1945-1946.27 These women enabled basic public

26 Stefan Bauernschuster and Helmut Rainer, “Political Regimes and the Family: How Sex-Role Attitudes
Continue to Differ in Reunified Germany,” Journal of Population Economics 25, no. 1 (January 2012): 5-27,
https://doi.org/10.1007/s00148-011-0370-z.

27 Deutschlandfunk.de, “Aufruf zur Triimmerbeseitigung,” Deutschlandfunk, June 1, 2005,
https://www.deutschlandfunk.de/aufruf-zur-truemmerbeseitigung-100.html.
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infrastructure to function and thereby facilitated the restart of productive activity in both public

and private sectors.

Second, women’s reproductive labor underpinned male-dominated wage labor. As
countries industrialized rapidly, the domestic sphere remained crucial to economic
performance. Women’s unpaid care work provided the social stability and labor force
reproduction necessary for high male labor productivity. In Japan, this was formalized through
the corporate “salaryman” model, wherein women were expected to manage the household and
support their husbands’ careers through invisible but essential logistical and emotional labor.
This model, although patriarchal, allowed for high male labor mobility and firm loyalty, which
supported Japan’s export-led growth strategy. However, because household labor does not
enter national accounts, this contribution was systematically excluded from official GDP
statistics. Home production of goods and services occurs outside market transactions and thus
remains uncounted, despite its economic value and indispensable role in sustaining the formal

labor market.

Third, women were central to human capital accumulation. Despite institutional
barriers, the rapid expansion of female education in the postwar decades contributed
significantly to national productivity. In West Germany, the number of universities increased
from 27 in 1964 to 53 in 1978, following reforms that treated education as a “citizen’s right”.
According to Boelmann (2024),® this expansion closed roughly 72% of the gender gap in
university completion rates. By the mid-1970s, the share of women among university students
in Germany had nearly matched that of men (Figure 19). In Japan, constitutional reforms under

the U.S. Occupation mandated nine years of coeducational schooling and affirmed gender

28 Barbara Boelmann, “Women’s Missing Mobility and the Gender Gap in Higher Education: Evidence from
Germany’s University Expansion,” n.d.
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equality in education. As a result, upper-secondary female enrollment exceeded 90% by 1975,
and tertiary enrollment rose from 5.5% in 1960 to over 30% by 1985, according to the Ministry
of Education of Japan (MEXT). These educational advances, though not always immediately
converted into formal employment, enhanced overall labor quality and productivity, especially

in service and light industrial sectors where women predominated.

Figure 19. Share with a university degree, Germany
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The institutional constraints women faced also had long-run macroeconomic
implications. In both countries, the gender wage gap and legal restrictions on full-time work
limited women’s economic visibility, yet part-time and informal sector employment surged. In
Germany, nearly 46% of employed women worked part-time by 2015, often in low-pay but
labor-intensive service roles. In Japan, the M-shaped curve of female workers’ ages persisted
throughout the high-growth decades, as many women exited the workforce during childbearing

years and returned later in non-regular roles (Figure 20). While these jobs were frequently
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excluded from strategic industrial policy, they played a vital role in domestic demand, export

support industries, and community-level services.

Figure 20. Japanese female employment rate by age group (1956-1974).
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From a Solow growth theory perspective, these changes had meaningful implications.
While the standard production function treats labor (L) and capital (K) as measurable inputs,
both Germany and Japan experienced gains in effective labor and human capital through rising
female educational attainment, even when these contributions remained outside formal labor
statistics. In the 1950s and 1960s, many of these contributions were latent, in the form of
household production, childcare, or informal sector work, but they ultimately supported higher
rates of male employment, increased savings rates, and higher investment in human capital.
Over time, these inputs translated into increased total factor productivity, supporting long-term

convergence to higher steady-state output levels.
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Empirical studies suggest that the full incorporation of women into the labor market
would have further accelerated growth. According to an IMF report (2017),2° a 5% increase in
female labor force participation can increase GDP per capita by 4% in developed economies.
Specifically for Japan, raising the female labor force participation rate to country-specific male
levels would, for instance, raise GDP by 9%.3° Even without full integration, the marginal gains
in female education and informal labor contributed silently but steadily to the export

competitiveness, social resilience, and fiscal stability of both economies.

In short, Germany and Japan’s recoveries were not built on their industrial capabilities
alone. Unpaid care work, educational advancement, and reproductive labor provided the
invisible infrastructure behind the so-called economic miracles. Accounting for this history is
not merely corrective; it is an essential component of understanding how real economies grow.
These insights provide a foundation for analyzing Germany and Japan’s postwar trajectories
through the lens of the Solow Growth Model, where changes in labor quality and productivity

were just as critical as capital accumulation.

5. Solow Growth Model

To analyze the economic miracles experienced by Germany and Japan in the aftermath
of World War II, this section applies the Solow Growth Model, developed by Robert Solow in
1956. The model shows how differences in savings rates, capital accumulation, labor force

growth, and technological progress shape long-term economic outcomes. This framework is

29 Kalpana Kochhar, Sonali Jain-Chandra, and Monique Newiak, Women, Work, and Economic Growth:
Leveling the Playing Field (USA: International Monetary Fund, 2017),
https://doi.org/10.5089/9781513516103.071.

30 Leila Hoteit and DeAnne Aguirre, “Empowering the Third Billion: Women and the World of Work in
2012,” Report (Booz and Co, October 17, 2012), Australia, Europe, North America, Great Britain,
https://apo.org.au/node/31531.
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particularly suited to postwar Germany and Japan, whose rapid growth was shaped by massive

capital accumulation and reconstruction from a low capital base.

The Solow model begins with the idea that a country’s total output (GDP) at time ¢,
Y(1), depends on three inputs: how much capital it has (K(?)), how many workers are available
(L(1)), and the level of technology or productivity (A4(z)), commonly referred to as total factor

productivity (7FP). This relationship is written as a production function:

Y(t) = A(t) - F(K(t), L(t)).

An economy’s output depends on capital and labor, scaled by technology. It is helpful

to express variables in terms of output per worker by dividing both sides of the equation by

L():

Y(t) / L(t) = A(t) - FK(t)/L(t), 1)

Now, Y(t) / L(t) = y(t) (output per worker), and K(?)/ L(t) = k(t) (capital per worker), so

the equation becomes:

y(t) = A(t) - k(1))

This implies that output per worker depends on the amount of capital per worker, with
the function f(k) capturing diminishing returns: each additional unit of capital adds less output
than the previous one. This predicts that growth slows as economies accumulate capital, unless

offset by technological progress.

The model assumes a closed economy with no government spending or taxation,
therefore, all output is either consumed (C) or invested (/). In this setting, national income

simplifies to:
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Y=C+I

Dividing by L again yields:

y=c+i

Here, y is output per worker, ¢ is consumption per worker, and i is investment per
worker. Assuming a constant saving rate s (0 < s < 1), individuals save a fixed fraction of their
income. Therefore, savings per worker equals s - y. In the closed-economy Solow model, all
savings are automatically transformed into investment (i = s - ). Thus, higher saving enables

greater capital accumulation, raising future output.

However, not all investment results in net capital accumulation since capital does not
last forever. Machines break down, and buildings wear out, a phenomenon which is often
referred to as depreciation. Therefore, some investment is used just to replace depreciated
machinery. If capital depreciates at a constant rate 0 (0 <o < 1), then the amount of capital lost

each year per worker is:

depreciation =9 - k

To grow, an economy must invest more than it loses to depreciation. Therefore, the
change in capital per worker (4k) depends on the gap between new investment and

depreciation:

Ak=s- (k)-8 -k

This equation shows how capital per worker grows (or shrinks) over time. When
investment exceeds depreciation, capital per worker increases; when depreciation is larger,
capital per worker decreases. Over time, the economy converges to a steady state level of

capital per worker £*, defined by the condition:
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Ak=0=s-f(k*) =06 - k*.

At a steady state, capital per worker remains constant over time. Output per worker (y*)
and consumption per worker (c*) also stabilize, assuming constant values for s, J, and 4. To
extend the model to a more realistic setting with population growth, we assume that the labor
force L(#) grows at a constant exogenous rate n. Over time, each worker ends up with less
capital unless the economy invests enough to provide equipment for the growing number of
workers. The faster a population grows, the more investment is needed to maintain output per

worker. To account for this effect, a population growth term is added to the condition:

Ak=s-f(k)—(5+n) -k

Here, (0 + n) - k represents the “break-even investment”: the level of investment
required just to maintain k constant in the face of both depreciation and population growth. As

before, the economy converges to a new steady state k* where net capital accumulation is zero:

Ak=0=s-f(k*)=(6+n) - k*

The Solow model explains Germany and Japan’s postwar growth as classic catch-up
episodes.>! With capital stocks devastated by the war, both economies started far below their
steady-state output levels. In this low-capital setting, the marginal return to investment was
high. New capital sharply raised productivity and output per worker. High savings rates,
foreign aid, and institutional reforms further accelerated capital accumulation. As capital
deepened and the economies neared their steady states, growth rates declined, consistent with

Solow’s prediction of diminishing returns. Thus, the model not only accounts for the speed of

31 Moses Abramovitz, “Catching Up, Forging Ahead, and Falling Behind,” The Journal of Economic History
46, no. 2 (1986): 385—406.
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postwar recovery but also the eventual slowdown, as future gains increasingly depended on

technological progress.

With the theoretical framework established, the following section applies the Solow
model empirically to postwar Germany and Japan. For example, Germany averaged a gross
investment rate of 24.2% of GDP between 1949 and 1959, sustained by reconstruction
programs, state-supported housing, and export-led private investment.>?> Japan’s capital
formation was even more intense: investment rose from 25.4% in the late 1940s to a peak of
32.8% by the late 1950s.3 These high investment rates imply steep i = s - f(k) curves, indicating
faster movement toward countries’ respective steady states (k*). Moreover, both countries
benefited from institutional interventions: Germany received Marshall Plan aid and
implemented a currency reform that restored consumer confidence, while Japan pursued
export-oriented industrial policy and received financial support from the USA. On the savings
side, Germany’s gross domestic savings reached 27.2% of GDP in 1959.34 Japan maintained a

gross savings rate of roughly 30%, with peaks that matched investment.??

These consistently
high savings rates meant that the economies could finance both replacement of capital and

rapid capital deepening, necessary for convergence toward a new steady state.

Population growth added further context to the model’s predictions. West Germany had
an average annual growth rate of 0.54% between 1950s and 1960s, according to Statistisches

Bundesamt. Japan, meanwhile, saw a sharp rise immediately after the war (5% in 1947-49)

32 Zbigniew Klimiuk, “Germany’s Economic Growth in 1950—60 and the Problem of the Country’s Balance
of Payments Sustainability,” Internal Security 13, no. 1 (2021): 31-59.

33 Saburd Okita, “Economic Growth of Postwar Japan,” The Developing Economies 1, no. s2 (1962): 1-20,
https://doi.org/10.1111/1.1746-1049.1962.tb01029.x.

3% OECD, OECD Economic Surveys: Germany 1961, OECD Economic Surveys: Germany (OECD, 1961),
https://doi.org/10.1787/eco_surveys-deu-1961-en.
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due to the baby boom and repatriation, a rate which later slowed to 1% per year.*> Higher n
raised Japan’s break-even investment term (6 + n) - k, justifying higher savings and investment
behavior. Nonetheless, both countries saved enough to offset the increased break-even
investment and achieved rapid increases in capital per worker. Based on the information above,
the Solow models of economic development of Germany (Figure 21) and Japan (Figure 22)

were created. The data corresponding to Solow model’s estimates is shown in Table 1.

Figure 21. Solow model for Germany. Figure 22. Solow model for Japan.
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Table 1. Comparison of macroeconomic indicators of Germany and Japan during the postwar

period (average values from 1945-1960).

Germany Japan
GDP growth rate 8.2% 9.7%
Gross investment rate, 24.2% 29.1%
as a % of GDP
Gross domestic savings, 27.2% 30.0%
as a % of GDP
Population growth 0.5% 1.5%

Sources: Data from Statistisches Bundesamt; Japan Institute for Labour Policy and Training;
Klimiuk (2021); Okita (1962); OECD (1961); Eichengreen, Barry, and Albrecht Ritsch (2009);

Japan Society; Kusago (2007).

In terms of the Solow model, both countries began their postwar period with very low
capital per worker due to war destructions, resulting in high marginal returns to investment.
This supports the model’s core implication: the farther an economy lies below its steady state,
the faster it grows. This explains the steep initial output growth, moving from 0 to k; (Germany)
and 0 to k2 (Japan). West Germany’s GDP grew at an average of 8.2% annually between 1950
and 1960, while Japan’s economy expanded at nearly 9.7% per year from 1955 to 1965. Over
time, as capital accumulated, diminishing returns began to take hold. By the 1970s, both
economies slowed, with further gains dependent on technological innovation (4) as &
approached k*. To model this transition, the Solow framework can be extended to include

human capital (H(?)) and endogenous technological change:

Y(t) = A(t) - F(K(t), H(t) - L(t)).
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In this version of the model, output depends not just on physical capital and labor, but

on the skill and education of workers. Rewriting this in per effective labor terms:

§ = f(k),

where k = K/ (4 - H - L), or capital per unit of effective labor, and =Y /(4 - H - L),
output per unit of effective labor. In this framework, increases in H (e.g., through education)
boost the productivity of labor. Even when capital accumulation k& becomes closer to k*, the
economy can keep growing via improvements in A(z) or H(?), which shift the production

function upward.

Germany and Japan both expanded their human capital stocks rapidly during this
period. West Germany nearly doubled its number of universities between 1964 and 1978, while
Japan rapidly expanded tertiary education access. Given the high returns to human capital in
early-stage growth, the university expansions in West Germany and Japan likely enhanced not
just H, but also the productivity of capital itself by supporting a more skilled workforce capable

of sustaining innovation-driven A(?).

Although the Solow model typically assumes a homogeneous labor force, labor
diversity, especially in gender, had material consequences for both Germany and Japan. East
Germany, which faced lower postwar capital intensity, mobilized women into the labor force
to expand effective L through state-mandated employment and childcare policies. This raised
female labor participation and enabled higher levels of output. In contrast, West Germany and
Japan institutionalized labor market barriers that excluded women from capital-intensive
occupations or long-term employment. This implies that these economies operated below their
potential production frontier. By failing to mobilize a large segment of the labor force, they

limited capital’s effectiveness and delayed gains in output per worker.
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This assumption also becomes problematic in contexts where a significant share of
productive activity occurs outside formal markets. In postwar Germany and Japan, much of
women’s labor was concentrated in unpaid domestic work, caregiving, and community-level
support, functions that, while excluded from GDP accounting and conventional production
functions, were essential to sustaining labor force reproduction and household stability. As

such, the effective labor input was likely underestimated.

The model’s inability to account for these non-market contributions reflects a broader
limitation: the framework was developed at a time when women’s participation in economic
life was not yet fully visible in aggregate data. Consequently, the Solow model may understate
the long-term growth effects of gendered labor exclusion. Incorporating these realities, it is
suggested that under-utilized labor, such as women excluded from formal employment,
represent a “latent growth factor.” Had West Germany and Japan fully incorporated women
into the labor force, effective labor L would have been higher, break-even investment (0 + n) -
k would have risen, but total output would have grown faster. As a result, a higher steady state
could have been achieved. Building on earlier IMF estimates, a 5%-point increase in female
labor force participation can raise GDP per capita by up to 4% in developed economies,
implying a missed opportunity for a more sustained postwar acceleration. Thus, the growth

potential from this “invisible” labor force was significant.

6. Policy Recommendations

While the global economy has evolved since the postwar recoveries of Germany and
Japan, key lessons from their “economic miracles” remain relevant for developing countries
today. These insights are particularly relevant for states emerging from conflict, transition, or

economic isolation.
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First, governments must invest in human capital. West Germany expanded access to
tertiary education in the 1960s, and Japan restructured its postwar education system to
emphasize technical skills. Developing countries today should prioritize university
construction outside major cities to broaden access and promote regional development.
Expanding training and aligning curriculum with industry needs will raise the average human

capital level (H) and improve long-term productivity.

Second, countries must use their full labor potential. East Germany mobilized women
to offset capital scarcity, while Japan underutilized its female workforce. Governments should
remove legal and social barriers to women’s employment and provide childcare support to
increase female labor force participation. A large, educated, and affordable workforce attracts

foreign investment and helps integrate into global supply chains.

Third, governments should invest in physical infrastructure and internal connectivity.
Japan’s postwar expansion of railroads and ports facilitated trade-led growth. Modern
economies should build reliable road and logistics networks to reduce domestic transaction
costs and connect rural regions to industrial hubs. Infrastructure investment also helps countries

to participate in international trade.

Fourth, governments must establish stable currencies. West Germany’s 1948 currency
reform eliminated issues caused by price controls and restored confidence in market prices.
This insight suggests that developing economies should allow markets to allocate resources
more efficiently by removing excessive price controls, stabilizing inflation, and maintaining a
predictable exchange rate. These steps create incentives for higher exports and attract foreign
capital. Establishing independent central banks strengthens monetary policy credibility, as seen

with the Bundesbank in West Germany.



41

Fifth, nations should adapt foreign technology and institutional models to domestic
conditions. Japan imported advanced equipment from the United States and Europe but
customized production processes and management styles to fit its labor market and culture. As
a result, their products became widely successful. Developing countries should try to improve

current innovations or adapt them to national needs.

Sixth, nations need to improve transparency in public institutions and recruit based on
merit. Germany and Japan built civil services that recruited personnel based on education and
technical competence, rather than political patronage. Today, developing countries must
prioritize transparency by publishing more data, disclosing government contracts, and having
external audits. Hiring systems should be redesigned to prioritize qualifications and
standardized testing, not personal connections. Transparent, merit-based recruitment reduces

corruption and improves the implementation of economic policy.

Finally, governments should focus on sectors where they hold or can build a
comparative advantage. Sectoral targeting underpinned industrial policy in both countries.
Germany focused on capital goods and chemicals, while Japan specialized in electronics and
automobiles. Developing economies should identify tradable sectors suited to their labor force
and endowments, such as textiles in Bangladesh, or renewable energy in Morocco, and support
them through public investment, tax credits, infrastructure, and research funding. Governments
should not attempt to do everything; rather, they must pick realistic winners and support them

consistently.

In sum, the historical experiences of Germany and Japan show that long-term growth
requires credible institutions, educated labor, macroeconomic policy, and well-targeted
investment. While no model fits all, the policies that once rebuilt postwar Europe and Asia can

still serve as a draft for modern developing economies.
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7. Conclusion

This paper examined the postwar economic growth trajectories of Germany and Japan
through the lens of the Solow Growth Model. Both countries emerged from the devastation of
World War II with low capital stocks, damaged infrastructure, and political uncertainty. Yet
within a few decades, they achieved rapid catch-up growth and transitioned into advanced
industrial economies. This study identified the key mechanisms behind these outcomes and

translated them into applicable lessons for today’s developing nations.

The paper began by establishing the political and economic backgrounds of Germany
and Japan, followed by an empirical and theoretical application of the Solow Growth Model.
In the initial recovery phase, both countries benefited from extremely high marginal returns to
capital, as predicted by the model. Their high savings rates, reconstruction-driven investment,
and institutional reforms enabled them to rapidly approach steady-state output per worker
levels. However, the study also emphasized that long-run growth was not merely a function of
capital deepening, but of sustained increases in total factor productivity and human capital,

particularly through mass education and workforce development.

The analysis extended the Solow model to include human capital (H) and
heterogeneous labor. This allowed the paper to integrate the role of education expansion in
Germany and Japan as critical drivers of long-run growth. This analysis also highlighted the
importance of gender inclusion. While East Germany used policy tools like subsidized
childcare and mandatory employment to mobilize women into the labor force, Japan and West
Germany maintained labor market institutions that sidelined female workers. These choices
affected effective labor supply (L), constrained productivity growth, and delayed convergence.
In the extended Solow framework, this represents a suboptimal use of available human capital

and a missed opportunity for output growth.
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Drawing on these findings, the paper formulated policy recommendations for modern
developing countries. These include investing in human capital, expanding women’s labor
participation, and adapting foreign technologies to local conditions. It also recommends
recruiting civil servants based on merit, establishing independent central banks, and building
trade-oriented infrastructure. Crucially, the paper argues that gender-inclusive growth policies
are central to sustainable development. Providing subsidized childcare, removing legal and
cultural barriers to women’s employment, and revaluing unpaid domestic labor can transform
latent labor into measurable economic power. As demonstrated by IMF estimates, even a
modest rise in female labor force participation could significantly raise per capita GDP. By
applying neoclassical growth theory to real-world historical cases, this paper applied theory to
practice. While globalization and technological development have changed the global
economy, the core drivers of growth, capital, labor, technology, and institutions, remain highly
relevant. For countries facing post-conflict recovery or economic stagnation, the postwar paths

of Germany and Japan offer valuable insights.
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