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This study is part of a paper that will be presented at a symposium on “Japanese Energy 

Policy Thought” at the annual meeting of the Society for the History of Japanese Economic 

Thought (SHJET) scheduled for June 8th, 2013. The symposium is part of the international 

research project on the history of Japanese Energy Policy Thought (2012–2014). It discusses 

the analysis of energy issues conducted by two economists, Kaname Akamatsu (1896–1974) 

and Hiromi Arisawa (1896–1988), who happened to share the same year of birth but 

conducted independent examinations of energy issues in Japan. Akamatsu was an 

international economist known for his “flying-geese-pattern theory” of industrial 

development and emphasized the importance of new technology spreading across national 

boundaries. Akamatsu and his student, Kiyoshi Kojima, maintained that petroleum security 

was related to the invention of the internal combustion engine and the creation of a modern 

transport system that used mortar vehicles such as automobiles and airplanes. In other 

words, the use of liquid fuel, such as gasoline, became fundamentally important. 

Furthermore, they incorporated the importance of electric power generation in the context 

of it being the basis of modern civilization, which promotes higher standard of live. 

Arisawa, a Marxist economist, played a crucial role in promoting research and development 

in atomic power generation, especially in the 1970s. It is also interesting to read the reports 

published by the Rome Club (established 1970). We can find the role of technological 

progress and the efficient functioning of market mechanism. (Ikeo 2012-3) 

 

Energy Issues in Japan 

In Japan, when one speaks of energy issues, it is generally with reference to the security of 

fossil fuels such as petroleum. The issues are discussed differently in every country, 

depending on either the condition that “the country has large oil reserves enough to export 

to others which are short of supply,” “the country has little (or no) oil reserves in its 

territory and has to import oil from outside,” or conditions somewhere between these two 
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preceding conditions. Decisions regarding relevant energy policies should be made by 

considering the amount of energy resource deposits existing in each country, the outlook of 

international trade and diplomatic relations, the enthusiasm toward international peace, 

and the trend in the analysis of demand and supply of energy resources all over the world. 

Since the damage caused to two atomic power plants in Fukushima on March 11, 2011, the 

discussion on energy security has increased in focus among scholars and students of social 

sciences. 

 

It is important to remember that energy and technology resources which were available at 

the time were closely related and should be defined in relation to one another. Specifically, 

this refers to identifying whether one material is an economic resource or not, and this 

depends on the technology available to exploit the profitability of the concerned resource. If 

coal or petroleum were not used effectively, they should have been used for limited 

purposes or left as “black stone” or “black water.” They were turned into valuable energy 

resources when the process of industrialization, especially the invention of steam engine, 

increased their value. 

 

With regard to Japan, the country adopted an isolationist policy from 1639 till 1854. No 

energy issues like the security of fossil fuels arose during and prior to this period of 

closed-door policy, which represented a large part of the Edo era (1603–1868) under the 

reign of the Tokugawa Shogunate. All energy sources in this era were renewable. Traveling 

abroad (by wooden boats) and private trading with foreigners were largely restricted, and 

thus, shipment businesses conducted at sea were only permitted for domestic transactions. 

Nobles traveled in ox-drawn carriages, samurai soldiers rode on horses, peasants cultivated 

rice fields by following cows with tilling equipments and steamed rice in cooking pots on 

wood fires, and swordsmiths stroke iron heated by Japanese charcoal. People lit wax 

candles or rapeseed oil after dark and sought warmth by burning charcoal or adding it to 

ash. They enjoyed making trips on foot to visit big cities like Kyoto and Osaka and seeing 

large Shinto shrines and Buddhist temples. Occasionally, they traveled toward Ise (Mie 

prefecture) to see Ise Jingu, the largest Shinto shrine. Paper money was used locally, and the 

same currency was shared in a group of several clans or domains. Gold, silver, and copper 
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coins were circulated among merchants throughout the country partly because Japan had 

these mineral deposits owned and mined by the Shorgunate or several other clans.  

 

In the early nineteenth century, a number of steam boats, products of the coal-and-iron 

complex as determined by Lewis Munford (1934), cruised near the coast of Japan. Western 

admirals and commodores suggested that the Tokugawa Shogunate open doors for them to 

actually load coal and then establish business and diplomatic relations. In several clans, the 

lord called for able (sword) smiths within his clan and encouraged them to construct a 

workable reverberatory with reference to a blueprint (sketch) of a canon. In their first 

attempt, every group of blacksmiths failed; however, they figured out how to prepare a 

reverberatory after their second attempt. Thus, it took some time for the Japanese to 

produce early canons, i.e., products for national security. 

 

Energy consumption is related to the advancement of civilization. In Japan, actions such as 

international trading, sailing oceans, and gas lamps on city streets symbolized the new 

post-closed door policy era. Private electric lamp and/or power companies started 

businesses and competitively extended their service areas either by constructing power 

plants and installing power cables or through mergers and acquisitions. Development in 

manufacturing sectors, such as making textile using cotton, and in transport sectors, such as 

railroad services, kept pace with each other. Japan adopted the international gold standard 

system after it managed to float the national bonds issued for establishing the new central 

government and ministries in London; this was accomplished on the occasion termed “the 

Meiji Restoration.” The consensus was that the world was shrinking and “the world 

economy” was being considered seriously during economic analysis by economists and 

business leaders. An increasing number of young people and business leaders sailed abroad 

for their work. After around 1910, an increasing number of people began to enjoy using the 

expanding railroad system to spend their leisure and travel time. 

 

Kaname Akamatsu on Energy Issues 

Kaname Akamatsu (1896–1974) was an international economist famous for his 

“flying-geese-pattern theory” of industrial development (Ganko Keitai Ron) or the theory of 
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product cycles (Akamatsu 1935, 1937, 1961, 1962), as termed by R. Vernon (1966). The theory, 

based on his empirical studies, found that persistent technical progress and the 

transmission mechanism of technology is by far the most important factor. The definition of 

technology in this sense is concerned with economic resources, and therefore, the progress 

and development of technology will continue to enhance the definition and meaning of 

economic resources in the future. Simultaneously, the quantity and spread of natural 

resources needed to quench economic demands also evolve alongside technological 

progress. Akamatsu’s research interests covered the technical progress and long-wave 

theory of economic changes, the relationship between regional economies and world 

economy, distribution of economic resources (including his fieldwork in China, Korea, and 

Southeast Asia), and his methodology, termed “comprehensive dialectics.” His vision 

reflected not only the time-period he lived in (including two World Wars and the post-war 

era) but also his research and travel experiences in Germany and other parts of Europe and 

the United States, during the mid 1920s, early 1940s, and 1954. (Ikeo 2008) 

 

What are the basic conditions which accrue international trade? Initially, there should exist 

a transport system capable of carrying people and goods across national borders. 

Furthermore, there is a need for differences either in the production structure or 

consumption structure of each economy. Akamatsu acknowledged that the concept of 

world economy had been formulated through the expansion of international trade and 

transport services. He maintained that a country tended to establish a regional economy 

through a policy with regard to securing energy and mineral resources once a select set of 

countries began forming an economic bloc by setting up trade barriers against 

non-members. (Akamatsu 1941, 1942) 

 

As the technology concerned with transport was developed, a country began to 

increasingly rely on the trade of manufactured goods, raw material, food, and various 

services. Akamatsu concentrated on the capacity of transportation and the advancement of 

civilized life or increasing appetite for comfortable life, newly invented products (new 

technology), and the quest for material superiority. Yet, international trade would not 

persevere if the economic and production structures of each country were identical. The 
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differences between each country should stem from the differences in their respective 

commercial and regulatory policies, nature and climate, deposits of natural resources, and 

more importantly, the differences between the stages of development of each economy. 

Akamatsu referred to Ricardo’s doctrine of comparative advantage on the topic. 

 

The world economy is the ideal environment for economic exchange between national 

economies. The establishment and advancement of the world economy should be derived 

from the increase in productivity of each economy. Akamatsu focused on the appetite for 

civilized life, which is based on the tradition and culture of the country and could be 

advanced by obtaining new knowledge of technology and information from new products. 

It came to include foreign goods acquired from abroad and domestic goods produced using 

new industrial technology. The technical progress of transportation, manufacturing, and 

agricultural industries would increase the appetite for civilized life. To paraphrase 

Akamatsu’s ideas, as revolutionary changes of technology were in progress under the 

corporate veil, the world economy became heterogeneous when new products were 

introduced into the market, whereas it became homogeneous when similar technologies 

were widely adopted by competitors. In this regard, the world economy kept changing 

with progresses in technology and sometimes had a dramatic effect. 

 

Akamatsu and his colleague Kiyoshi Kojima (1920–2010), in their piece titled The World 

Economy and Technology (in Japanese, 1943), discussed the importance of innovation and the 

realization of “increasing returns” or the economies of scale through the increase in 

productivity. Akamatsu and Kojima found that there are many aspects of historical changes 

in technology and ordinary life that are difficult to explain. They referred to Lewis 

Mumford’s Technics and Civilization (1934), which effectively included several illustrations of 

movers or power generators and photographs of machines.1

                                                 
1 Lewis Mumford (1895–1990) was born in the year before Akamatsu and Arisawa on the 
other side of the Pacific Ocean. He traveled to many places in the United States and Europe, 
and took pictures of new products reflecting technological inventions. The camera was also 
represented as one of these new products. 

 The book demonstrated to the 

Japanese the development of Western technology and the platform when dealing with 
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energy issues. Looking back over the last thousand years, Munford divided the 

development of machine and civilization into three successive but over-lapping and 

interpenetrating phases: eotechnic, paleotechnic, neotechnic. He characterized them using 

terms related to their power and characteristic materials: the eotechnic phase was a 

water-and-wood complex; the paleotechnic phase was a coal-and-iron complex; and the 

neotechnic phase was an electricity-and-alloy complex. 

 

Akamatsu and Kojima discussed the relationship between the progress of transport 

technology and the development of world economy. They showed that development of 

modern technology in the 20th century re-focused on the usefulness and availability of 

energy and mineral resources. They further identified that this process led to increasing 

demands for these resources. Given the fact that several countries formed an economic bloc 

or regional economy during the Great Depression, some countries (which did not have 

enough natural resources to cater to domestic consumption) had difficulties in importing 

such resources from foreign countries. This became a serious problem in these countries. 

Akamatsu and Kojima (1943) noted as follows: 

 

Now we enter the new neotechnic phase of electricity, alloy, and petroleum complex 

after experiencing the eotechnic phase of water-and-wood complex and the paleotechnic 

phase of coal-and-iron phase. The new techniques used in this phase which contribute 

to the expansion of the transport system and the establishment of the world economy 

are electric mortar and inner combustion engine. The use of these technics needs 

petroleum, rubber, and tin. The international tense relations forced nations to secure a 

number of economic resources. The struggle for oil is the typical example. It led several 

countries to construct an economic bloc and sparked off the Second World War. (p.164, 

my translation) 

 

On the basis of this recognition, Akamatsu and Kojima discussed the characteristics of the 

automobile, motor vessel, and airplane, which were the key technological products in the 

new transport system at the turn of the 20th century. First, this new transport technology 

was directly related to national defense. Second, it related to new resource issues, 
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particularly those concerned with oil security. Third, it would relate to the upkeep of a 

regional economy. 

 

At a global level, the cause of this problem lay in the fact that petroleum was unevenly 

distributed across the world. The United States could produce more oil than its domestic 

consumption demanded and exported some of the excess to Japan and other countries, 

which were short of domestic supply. Japan and other countries aimed to form an economic 

bloc to secure oil and then wage another World War. In Japan, some believed that a drop of 

oil meant a drop of blood, and those who ruled petroleum would rule the world.2

 

  

The process of Japan's energy policy-making in the 1930s was discussed in detail by 

Arakawa (2011; 2012) and Smethurst (2012).  

 

Hiromi Arisawa on Energy Policy 

Hiromi Arisawa (1896–1968) was a Marxist economist with a keen interest in energy-related 

issues. Immediately after WWII, he proposed the priority production system, which 

prioritized resource allocation for the two key industries: coal mining and iron and steel 

production. This idea originated from the Austrian conception of superiority of the 

roundabout method of production. It states that time consuming methods of production 

which are “wisely chosen” are more productive. It hypothesized that capitalist 

production—namely producing capital goods first and then using them to produce 

consumables—is an efficient detour, i.e., more productive than direct production of 

consumables with primitive methods. (Ikeo 2000) 

 

When acting as the leader of the Investigating Commission of Oil and Petroleum in Europe, 

                                                 
2 In the late 1960s, Akamatsu, as the director of the Association of Global Economic 
Research, organized the “Long-term Projection of Global Trade in 1985” project. Akamatsu 
and other project members expected an oil shock (a sharp rise in the price of crude oil) to 
occur in the near future and initiated this joint project of academic, industrial, and 
governmental research. Immediately after the first oil shock of 1973, Yoichi Itagaki, a 
colleague of Akamatsu, edited Economic Resources in the World and the Japanese Economy 
(1974).  



8 
 

Arisawa made an official trip to Europe on October 03, 1961 and spent six weeks visiting 

the United Kingdom, Italy, France, West Germany, and the Organisation for European 

Economic Co-operation (OEEC, reorganized into the Organisation for Economic 

Cooperation and Development, OECD, in 1961), collecting information concerning each 

country’s petroleum industry and government policy. The report was edited by Arisawa 

and published under the title A New Stage of Energy Policy: Energy Revolution in Europe (1963). 

He reported that considerable changes were occurring in Europe’s energy pattern because 

of remarkable technical progress in the petroleum industry. New techniques were 

introduced for digging, refining, and transporting oil. The construction of oil pipelines on 

land came as a surprise to the island of Japan, which was more concerned with building 

tankers carrying oil from Middle East. After the government liberalized the import of crude 

oil in October 1962, Japan’s energy revolution shifted the energy resource from coal to 

petroleum at a rate faster than even that of Europe.  

 

Arisawa wrote in his Energy Issues in Japan (1963), “Energy is the source of light, heat, and 

power. Energy becomes more and more important as a country becomes more civilized and 

industrialized than before. Energy consumption is the measure of civilization and index for 

stages of economic development” (my translation). He commented in Robinson’s OEEC 

report entitled Toward a New Energy Pattern in Europe (1960). It was expected that the benefit 

gained from the increased productivity powered by electricity and the increase in 

consumables should be widespread across the different layers of society.  

 

Arisawa headed the Investigating Commission of Overseas Energy Conditions for six 

weeks beginning on September 19, 1970. They visited the United States, Europe, and 

Middle East. The 1971 Report (Arisawa 1971) included information from the Organization 

of Petroleum Exporting Countries (OPEC, established 1960) and the Organization of the 

Arab Petroleum Exporting Countries (OAPEC, established 1969). OAPEC would become 

the epicenter of the First Oil Shock of 1973. Arisawa was interested in the promotion of the 

pacifist use of atomic energy and became a member of the Committee of Atomic Power 

when it was first established in 1956. He served as the acting chairperson and, later, the 

chairperson for the committee. He contributed to the establishment of the Power Reactor 
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and Nuclear Fuel Development Corporation and the Long-term Plan for Atomic Power. He 

showed a keen interest in the industrial setting of atomic power and headed the Nuclear 

Safety Research Association and Japan Atomic Industrial Forum from 1973 to 1988. 

However, his efforts to formulate government policy for the promotion of atomic power 

were hampered by the atomic power boat “Mutsu” accident in 1974. However, private 

companies which had the technology associated with atomic power generation in various 

ways were very eager to continue researching and developing new parts and products. 

After the oil shock of 1973, the industries associated with atomic power generation 

experienced an exponential increase in the pace of technical progress in their industry. 

There were remarkable technical progresses in energy conservation or the increase of 

energy efficiency in this period. 

 

Rome Club Reports 

The Rome Club (established 1970) published multiple reports on the trend of demand and 

supply of natural resources, population expansion, environmental destruction, the effect of 

technical progress and the functioning of the market mechanism. Their first report, titled 

Limits to Growth (Meadows et al.: 1972), showed their concern over the depletion of natural 

resources such as petroleum. However, the Beyond the Limit (Meadows et al.: 1992) report 

was concerned with whether human beings could avoid running out of petroleum through 

technical progress and the functioning of market mechanism. As a result, the club admitted 

that technical progress was able to at least postpone the depletion of key natural resources. 

However, we faced new issues in energy and economic resources as emerging economies 

like China began consuming fissile fuels at an accelerated pace.  

 

Energy issues are often politicized, socialized, and colored with corporate strategy, while 

energy history is dramatized by its rapid technical progresses. However, it is necessary for 

humans to focus on the moral depreciation of energy resources, as power generators could 

operate for the next 40 years or even longer (Saito 2012: Ikeo 2012-3).  
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