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                   Wassily Leontief and his German Period

Harald Hagemann

University of Hohenheim, Stuttgart, Germany
Introduction

Thank you very much for your kind invitation. Probably most of you have never heard about the University of Hohenheim. It is the only university you can find in the name index of Schumpeter’s History of Economic Analysis. It is included because of Paracelsus, who was born in Hohenheim. The university was founded by the daughter of a Russian tsar, Katharina who had married the crown prince of Württemberg in 1818.  I think she was a sister of Alexander I.

Now let me come to the topic of my presentation “Wassily Leontief and his German period”.

My paper is structured in 4 parts. At first I want to give you an overview of his German biography. And thereafter I want to discuss three topics in greater detail. The first one is his Berlin PhD thesis on “The Economy as Circular Flow”. The second one are “the employment consequences of new technologies”, which is a topic Wassily Leontief came to very late in his life, in the 1980s when he had focused main attention on it, but it clearly links to the German period, when he worked in Kiel. And the third topic is the statistical analysis of supply and demand curves which had been the main focus in Leontiefs’s work at the Kiel Institute, but which also marks his traverse to the US, because it was the famous controversy with Ragnar Frisch, which started in the German period and was continued after Leontief moved to the US and became a researcher at the NBER and shortly after a professor at Harvard university.
1. Leontief’s “German” Biography
I now should make some personal comments about 1994-95 when I was invited to contribute to a Festschrift in honor of Wassily Leontief’s 90th birthday. Faye Duchin was running the Institute of Economic Analysis which Leontief had at New York University after he had retired from Harvard in the late 1970s. Faye Duchin is one of three women economists who came out of Leontief’s group besides Karen Polanske and Anne Carter, and she was managing editor of the journal Structural Change and Economics Dynamics. When in Summer of 1995 I asked Faye Duchin: “When is the deadline for the submission of the paper?” she told me: “Oh Harald, you are too late, Wassily recently has been in Saint-Petersburg and found out that in fact he was already born in 1905 and not in 1906”. And probably most of you now know that he was not born in St. Petersburg, but he was born in Munich. That document you can now find on the website of the International Input-Output Association, and this document is from 2005 from the city of Munich and it was given to Leontief’s daughter Svetlana Alpers, after also the mother had died. So, you can see here the 5th of August 1905 in Munich. And it is quite rational, because his father Wassily Leontief senior had been a PhD student at the University of Munich at that time. He had met his wife Slata Bekker, who was out of a Jewish family from Odessa, in Paris one year before and had married her in London. In the following year on the 17th of July 1906 the father Wassily Leontief senior made his PhD at the University of Munich. After making the first degree in St. Petersburg, the father had already studied in Germany before and got his diploma from the High School of Commerce in Leipzig 1901.
So, Wassily Leontief junior was just one year old when his father finished his PhD thesis on “The cotton industry in St.Petersburg, and its workers” and shortly thereafter the family moved from Munich to St. Petersburg.

So, now we know that he was already 16 years old, not 15 years, when he started to study at the University of Petrograd in 1921. Directly after finishing his studies at the University of Leningrad in April of 1925, with the beginning of the summer semester, Wassily Leontief went to the University of Berlin to study there, mainly with Werner Sombart and Ladislaus von Bortkiewicz who later became the two referees of his Berlin PhD thesis.
Wassily Leontief submitted his PhD thesis which he had finished in Kiel to the University of Berlin already in the fall of 1927 but it took about one year for the final oral exam to take place there due to several obligations, because the Russian degree was not fully accepted and additional formal administrative problems which delayed the finalizing of the PhD exam.

I have here some documents. The first one is the official document of his Berlin PhD “Die Wirtschaft als Kreislauf” – “The economy as a circular flow” which Leontief received in 1928 at the day when the oral exam and finalizing of the PhD took place on the 19th of December 1928. On the right side you see the names of the two referees. That’s not the right order, because officially the first referee was Sombart, but he didn’t understand the mathematics of the PhD, so Bortkiewicz as the second referee came in. The PhD thesis was 45 pages long. It was published as a book, but it was published also as an article in the journal Archiv für Sozialwissenschaften und Sozialpolitik, which was the only journal in economics and the social sciences in Germany, which had to stop publication after the Nazis came to power in 1933. At that time the journal was edited by Emil Lederer in connection with Joseph Schumpeter and Alfred Weber, the younger brother of Max Weber. It had been a leading journal for 30 years. It may interest you that in 1926 the first article by Nikolay Kondratjev on long waves was published which made Kondratjev known to the western world.
Here you find a CV, which W. Leontief had submitted to the University of Berlin, when applying for the PhD, where he says in the first line that he was born in St. Petersburg in August 1906.

Here he mentions his main teachers in St. Petersburg. In that time in 1928 Berlin University was called Friedrich Wilhelm University after the former Prussian king. The University was renamed into Humboldt University in 1947. And Leontief says that he started to study in Berlin in the summer semester 1925 which in Germany starts with the first of April. Here his main teachers in Berlin including Sombart and Bortkiewicz are mentioned.
And that’s the official document he got after receiving the PhD. I have to put it on two pages, because otherwise it couldn’t be read, but it has one page in the original. Georg Erber, a friend of mine from Berlin was able to get the document after the breaking down of the Berlin Wall. It was impossible for West Germans to get these documents before. Wassily Leontief was very happy when we handed over the documents to him because he had lost them in the meantime.
As you can see everything is in Latin as it was standard practice at that time including the name of the University of Berlin.

It was the PhD from the philosophical faculty. In the German language area there were two different approaches. In Austria economics traditionally had been part of the law faculty, in Prussia economics had been part of the philosophical faculty.

That’s the name of the rector. Here you can see the name of the PhD candidate. Two things might be interesting: here you find the title of the PhD, which is the only text in German – Die Wirtschaft als Kreislauf  - The Economy as a Circular Flow. And the other thing which might be important to us – because that is the degree he got: cum laude
It has to be said that this is only the third grade out of four possibilities. Normally today if you would make your Ph.D. degree cum laude you cannot become a professor. It is the Latin system where the best degree is summa cum laude, which is excellent. The second grade would be magna cum laude  - very good. The third is cum laude. And the fourth would be rite – which means “just passed”.

So he made his Ph.D. in December 1928 in Berlin but one has to say since summer 1927 Wassily Leontief was already working at the Kiel Institute for World Economics. The founding director of that institute had been Bernhard Harms, who also was kicked out from his office after the Nazis’ rise to power in 1933.  

The director of the department for business cycles, which was the department where theoretical work was done, was Adolph Lowe. And he hired Leontief. According to personal conversations I had with Adolph Lowe in the 1980s, he told me that he got a phone call from Sombart in Berlin, who said “I have here a young genius from Russia, are you interested?”. And Lowe responded “I am always interested in geniuses”. 

I have here a letter which was sent by Wassily Leontief on February 8, 1993 when he congratulated Adolph Lowe to his 100th birthday. Lowe died two years later at the age of 102. It might be difficult to read but two aspects I want to emphasize: two names here are Gerhard Colm and Hans Neisser , two other excellent economists, who later emigrated to the US, mentioned by W. Leontief in his memories. And the other thing is here where Leontief is referring to Herr Geheimrat Professor Dr. Harms who was the President of the institute in that time, and one of Leontief’s favorite activities in Kiel namely sailing. But you have to see where he was working. This is the Institute for World Economics as it was looking until the year 1943. This part of the institute was destroyed in the bombing of Kiel. But here is water. It is my hometown and I have to emphasize, it’s not only Saint Petersburg which is located at the Baltic sea. Kiel is also the only place in Germany where the Olympic Games took place twice, but only the sailing events; in 1972 when the Olympic Games took place in Munich and in 1936 when they took place in Berlin. In 1936 sailing boats were located directly in front of the institute where W. Leontief had his working place. That is the only part of the building which survived the bombing.

And that’s a nice story Leontief told in a long interview with the scientific journalist of the New York Times Leonard Silk, the story that in 1929 the Chinese ambassador to Germany was passing by in front of the institute, he met him and there he was recruited for the year that he spent in China as an advisor to the Chinese Ministry of Railroads in Nanjing. 

Altogether Wassily Leontief worked in Kiel a little bit less than 4 years from spring 1927 until the end of 1931 with the interruption of the year which he spent in China. At the beginning of 1932 he moved to New York and became a research associate of Wesley Mitchell at the National Bureau of Economic Research, which had been founded in 1920 and which was located in New York until the end of the World War II as long as Wesley Mitchell was the founding director and also professor of Columbia University. In 1945 the National Bureau of Economic Research was shifted from New York to Cambridge, Massachusetts, close to Harvard and MIT. Lowe had good contacts with Mitchell because they both were working on business cycles during that time. The closest research associate of Wesley Mitchell at that time was another Russian, Simon Kuznets, who later received the Nobel prize in economics in 1971. 

With the beginning of the new academic year in September 1932 Wassily Leontief moved from New York to Harvard, where he stayed until his retirement in 1975. And then he moved back to New York to New York University, where he founded the Institute of Economic Analysis.  
Here I have one page on his father. I have to say that there is a lot of confusion in the literature. Sometimes father and son are mixed up with each other. And I think only the very first article by Wassily Leontief junior is signed as Wassily Leontief junior. Thereafter it is always Wassily Leontief, but his father was continuing to publish in German journals at that time.
I have here the German title of the Ph.D. thesis of W. Leontief senior at the University of Munich “Die Baumwollindustrie in St. Petersburg und ihre Arbeiter” – The cotton industry in St. Petersburg and its workers. And about lunch time today we moved to the old place where the grandfather had the cotton factory.   

When you see the names of the two referees, the main one and supervisor of the thesis was Lujo Brentano, who was one of the best known German professors at that time, for example also responsible for the German edition of Alfred Marshall’s Principles of Economics.

Then you can see the marks Leontief’s father got for his PhD., which were better than the marks the son got. He got the best grade summa cum laude for the written thesis and magna cum laude, the second best grade, for his oral defense.
The family went back to St. Petersburg in 1906. The next point is not fully correct or has to be corrected a little bit. The father became private docent at the Imperial University of Jur’ew (Dorpat), today’s Tartu in Estonia . He started in Estonia, before in 1915 he got a professorship for labor economics in St. Petersburg. W. Leontief junior came back to Germany in 1925, his parents two years later in 1927. The father was working in the Russian Embassy in Berlin as the representative of the Soviet Ministry of Finance from 1927 to 1935.

The father got an order from Moscow to come back in 1935 but he refused. So he was living with his wife in Berlin but not yet working in the Russian Embassy anymore after 1935. From 1930 till 1939 he was lector on the Russian economy at the University of Berlin. After the outbreak of World War II in November 1939 W. Leontief junior could manage to bring his parents over to the US, which was surely not easy at that time.

W. Leontief junior was an outstanding example of a larger group of Russian economists, most of them Menshevists and well trained in mathematics and statistics, who emigrated from the Soviet Union and came over to Germany in the years of the Weimar Republic. There were many others, for example Boris Brutzkus, an agricultural economist. But let me mention two or three who later became well known. The most important one is Jacob Marschak who is the last one on the page. He was the very first one who came to Germany in January 1919 when Rosa Luxemburg and Karl Liebknecht were killed in Berlin. Another important one was Vladimir Voitinskii. We just two days ago visited the cell in the Peter and Paul Fortress where he was imprisoned for three months in 1918-1919. He was a former leading economic socialist but he was more menshevist than bolshevist. Voitinskii became chief advisor of the German trade unions on economic issues in the Weimar Republic. And like all the others he had to emigrate a second time in 1933 after the Nazis’ rise to power. There were two centres of gravitation in Germany for all the emigrated Russian menshevist economists. One was Berlin, the other place was Heidelberg. The key figure in Berlin who attracted the younger Russian mathematical economists was Bortkiewicz, who was already mentioned. Heidelberg had a long liberal tradition particularly in economics and the social sciences where Max Weber was once a towering figure and it is located a little bit north of Baden-Baden which was a fashionable place for many Russians in the 19th century. Dostoevsky for example made his observations in the casino in Baden-Baden. Marschak made his PhD and his habilitation at the University of Heidelberg. But he also worked about two years at the Kiel Institute in 1928 - 1930 and over one year when Leontief had been there, and this is important for the last topic. W. Leontief’s very first paper in economics on “The Balance of the Russian Economy” was published in German in the Weltwirtschaftliches Archiv, which still exists today and is the economic journal of the Kiel Institute. The Kiel Institute gave a prestigious prize in economics, the Bernhard Harms prize, to W. Leontief in 1970. I was a student at that time at the University and heard the lecture which was given by Leontief in German, very good German with a strong Russian accent. On the next two pages I have a couple of publications of the colleagues of Leontief in Kiel like Lowe, Colm, Neisser, who were important economists, all of them emigrated later. Colm for example was the chief architect of the German currency reform in June 1948. All these economists were forced to emigrate after the Nazis’ rise to power. This included also some others. I have listed two because of topics with a strong connection to Leontief. One is Fritz (later Frank) Burchardt who emigrated to the UK and later became a director of the Oxford Institute of Statistics, which had been founded by Jakob Marschak in 1935. If you look at two of Burchardt’s publications, namely “The schemes of the stationary circular flow in Böhm-Bawerk and Marx”, and “Quesnay‘s Tableau Économique as a foundation for business-cycle theory”, then you’ll find a certain connection with Leontief work.
The PhD thesis by Alfred Kähler, which has a title in English “The Theory of Labour Displacement by Machinery”, basically the machinery problem as it was called by Ricardo, covers a topic on which Leontief worked in the 1980s. The other reason why I emphasize this is that Kähler had already an advanced embryo of a static input-output model in his PhD thesis.       
2. The Economy as a Circular Flow

I now come to Leontief’s work: the first article is on the Balance of the Economy of the Soviet Union after the first economic plans were made. It was published in the same year in the German original, and also in Russian and in 1964 in an English translation as “The Balance of the Economy of the USSR”, in a great project which originally had been initiated by another famous economist of Russian origin, Evsey Domar, who was professor at the MIT since 1958. And this is a collection edited by Nicolas Spulber. Many of the articles by Gregory Fel’dman and other Russian works were translated into English. 
In this very first paper by Leontief, which is published in his country of birth, Germany, two points are important. First – his emphasis that a country which favours a planned economy has a high need for detailed statistical information. The second point is that already on the very first page of his very first article you find explicit reference to Quesnay‘s Tableau Économique.
I now come to his Berlin PhD thesis which he finalizes as a research associate in Kiel. In 1991 we published an English translation of his Berlin PhD thesis of “The Economy as a Circular Flow”, in that journal I mentioned at the beginning Structural Change and Economic Dynamics. And we could get Paul Samuelson to write an introduction on the importance of that work. In that introduction he refers to the famous composer Richard Wagner and his Ring in calling that Leontief’s PhD thesis sounds the very first note of the overture to his Ring of input-output.  
The content of Wassily’s PhD thesis very well fitted into the research program of the Kiel group. This work matched very well with the major research interest of the Kiel group to construct a theoretical model of cyclical growth, with the basic working hypothesis that a satisfactory explanation of industrial fluctuations must fit into the general framework of an economic theory of the circular flow as it was developed by Quesnay and Marx. 
There was one element where W. Leontief, who was still alive at that time was not very happy about and that was that the publishing house Elsevier, which I like to call the ‘Journal Industrial Complex’, very capitalist, gave only little money for the translation. For financial reasons a short reduction in the translation had to be made. The first 10 pages were cut down to 2. I would say that was not a great problem or loss, because the first 10 pages were basically written to please his supervisor Sombart, a descendant of the German historical school. The more interesting stuff starts thereafter. But I have to emphasize four points I have listed here which show that there is no full anticipation of his later work. For example, in contrast to a statement in his 1925 article the dissertation contains nothing of manageable empirical measurement. You will not find matrices. The thesis is primarily taxonomic and topological. And there is no reference to either Quesnay or Marx. 
Leontief insisted that before the beginning of the English translation of his thesis a short passage of a letter by the second referee Ladislaus von Bortkiewicz should be included. As I mentioned before a friend of mine was able to get the original documents from the University of Berlin in 1990. And these documents included this letter by  Bortkiewicz, which Bortkiewicz sent to the Dean of the Faculty already on the 11th of January 1928 together with his report on the thesis. And Bortkiewicz was the one who was basically responsible for W. Leontief only getting  cum laude for his thesis. 
So he starts  “Although I find much that is objectionable in it, this dissertation is without any doubt acceptable. In developing his – in my opinion very doubtful – theoretical constructs the candidate received no guidance whatsoever from his academic teachers. He arrived at his present position quite independently, one might say, despite them. It is very likely that he will maintain this scientific point of view also in the future.”
3. Technical Progress and Unemployment
Now I come to the 3rd topic - technical progress and unemployment. That was the key topic of Leontief in the 1980s with a main study The Future Impact of Automation on Workers (Leontief and Duchin 1986), growing out of research done in the Institute in New York, where they made predictions for the US economy about the employment consequences, particularly of industrial robots until 2000. It is also interesting for input-output specialists because a special dynamic input-output model had been developed for this project. We used this model in a modified form in Germany where we did similar work on the consequences of new technologies on employment in Germany. Otherwise there exist two major differences. You can’t treat Germany, which is a very open economy, in the way they did in the US model as a closed economy. The second modification consists in the fact that the model also allowed for shrinking sectors, and this is quite difficult to handle mathematically with negative growth rates of some sectors of the economy. W. Leontief in those years wrote many articles, for example in 1982 his major article “Distribution of income” in the Scientific American, and in the following year 1983 the article where he was emphasizing the fact that “The specter of technological unemployment is on the stage again”. 
And here we have a strong parallel to the work which was done by the Kiel group, when Leontief was there. But W. Leontief did not himself work on that topic in the late 1920s.  An important work in that context is the PhD thesis by Kähler on the theory of labour displacement by machinery, which was published as a book in 1933 but the thesis was already finalised in 1931 when Leontief was still there. But Kähler was not a member of the research team, he was an external PhD student of Lowe. So, it is not very clear how well Kähler and Leontief did know each other. But in Kähler’s work you can find an input-output model.  What Kähler used in his dissertation to estimate the employment consequences of new technologies in today’s language we would call a static closed input-output model. Kähler had 9 sectors but two were linearly dependent, in fact it is an 8-sector model. Wassily Leontief never referred to that work.
4. Statistical Supply and Demand Analysis
Let me come to my final point, namely the main work which Wassily Leontief had done in those years when he was in Kiel. And this work also marks the traverse from his work in Germany to his work in the United States. In those years in the late 1920s it had become fashionable to write on statistical supply and demand analysis. Henry Schultz from Chicago was an economist who initiated that work. W. Leontief got his position as a researcher in the department for business cycle research where he didn’t work very much on business cycles. Nor did he work very much on traffic either which was officially the area where he was supposed to work, but maybe this was the reason Leontief had been hired by the Chinese. 
So, basically Leontief was primarily engaged in the derivation of statistical supply and demand curves which led to two major papers (Leontief 1929, 1932). Leontief’s proposal for a solution to the problem that the relevant data to estimate a supply function were different from the relevant data needed to estimate a demand function caused a fierce critique by Ragnar Frisch, which launched a heavy debate on “pitfalls” in the construction of supply and demand curves. This started when Leontief was still in Germany and continued after he had arrived at Harvard. The Leontief-Frisch controversy culminated in the Quarterly Journal of Economics which is Harvard’s main economics periodical journal. The controversy was so vehement that the editors called Marschak, who himself had written his Heidelberg habilitation thesis on the “Elasticity of Demand” (1931) during his Kiel years, as a referee and mediator. And Leontief had reviewed Marschak‘s book. 
I have listed on this slide articles by two young scientists: Ragnar Frisch and Wassily Leontief. And you can see the first article is in German and basically two main articles by Leontief which stimulated Frisch to criticize and attack Leontief.
Frisch’s first publication on pitfalls in the statistical construction of supply and demand curves was still published in Germany but in English. Frisch attacked Leontief because he did not accept the premise of Leontief’s method, namely the independence of the schedules of both functions. You then find a continuation of the debate in the Quarterly Journal of Economics  in 1934. And then Jacob Marschak’s contribution who was called in as a mediator by the editors of the Quarterly Journal of Economics. 
This controversy deals with complex and tricky issues of econometrics. And it would require a full long seminar by specialists which would probably end in a controversy. I’m not such a specialist in that area, but I want to address this important problem. The main issue was whether you could deal with supply and demand independently or not. Leontief proposed a solution to the problem that the data needed to estimate a demand function (consumption) were different from the relevant data to estimate a supply function (production). He assumed that demand and supply relations were linear in the logarithms, with constant slopes (elasticities) over time, and were subject to random shifts that were independent as between demand and supply relations. His method (1929, p. 29*) was to divide the time series into two periods and perform regressions in each of the two periods, and then solve the resulting equations jointly to obtain two elasticity estimates, one of which would be interpreted as a demand elasticity, and the other as a supply elasticity. Later in the period of 1943 – 1948 important work was done at the Cowles Commission in Chicago when Jacob Marschak was the director there. In those years at the Cowles Commission the simultaneous equations approach in econometrics became the trademark due to the work of Frisch’s student Trygve Haavelmo.
Few more publications listed here are important in that debate. Two final publications by Leontief in German, the last one being published in 1934 in the Vienna-based Zeitschrift für Nationalökonomie. So many publications about how to estimate statistically or econometrically the supply and the demand side.  

I think the best modern text on these issues is by John Chipman which he made to the memorial symposium for Ragnar Frisch. And Chipman has also a much higher opinion of Leontief’s contribution and he tries to find a balance between Leontief and Frisch given the rule of different approaches to estimate supply and demand curves. Chipman in greater detail discusses Frisch’s general conclusion that there were only three cases in which Leontief’s method would give correct results under his assumption of uncorrelated shifts and of Leontief’s defence to Frisch’s criticism.
Frisch did not accept the premise of Leontief‘s method, namely the independence of the schedules of both functions. But with regard to the character of Ragnar Frisch I would like to emphasize two points: although he was engaged in this heavy controversy with Leontief he later supported  Leontief to become President of the Econometric Society in 1954. And also as early as 1970 Frisch suggested Leontief for the Nobel Prize in economics for his contributions to Input-Output analysis. And you have to know that in 1969 the Nobel Prize in economics was given the first time to Frisch and Tinbergen together. According to the practice of the Nobel Prize Committee in Stockholm the former Nobel Prize winners have a strong saying in making recommendations. 
Just to give you a flavour of that debate:

Leontief wrote: “Professor Frisch is tilting at windmills.” At the same time Frisch ended his discussion with the following statement: “One cannot help feeling that the prestige of economics as a science must suffer when papers containing such mistakes and oversights as Dr. Leontief’s last paper appear in a journal of high international standing.”

So one may understand the editors of the journal, that they called Marschak as an expert mediator. 

One other very interesting later commentator of the econometric issues is Leamer, who in 1981 wrote a contribution in which he emphasized that he very much regretted that the modern development in econometrics had widely overlooked Leontief’s contribution. 
Let me conclude with a quotation from a letter which was written by Joseph A. Schumpeter to the President of Harvard University when in 1935 the issue of Leontief’s prolongation as an assistant professor came up. Schumpeter himself had moved from the University of Bonn in Germany to become a Professor at Harvard University in September 1932. Schumpeter had been a co-founder of the Econometric Society and was a close personal friend of Ragnar Frisch. So, Schumpeter knew the Leontief-Frisch controversy very well.
 In the American University System at that time in the 1930s like today normally you get a first contract as an assistant professor for three years, which then has to be renewed for a second three years period. When Leontief was in the 3rd year of his first period as an assistant professor Schumpeter wrote that letter to the President of Harvard University to support the prolongation of the contract. Schumpeter here refers to the very first 1929 article by W. Leontief which caused the fierce critique by Ragnar Frisch. The first statement is wrong since we all now know that Leontief was 24 not 23, when he wrote this article on the simultaneous derivation of logarithmically linear demand and supply functions. You may be surprised by the text in brackets but Schumpeter is right, there was a private-docent in mathematics R. Schmidt who supported  Leontief’s work at the Kiel institute. Schumpeter wrote that “Everybody read, discussed, criticized, admired or damned it – the young Leontief was, in this field, in the centre of discussion”. He emphasized “the supreme force and brilliance of the author”, and concludes that “No similar case, of similar success of so young a man, is known to me either from experience or from the history of my science”. 

Schumpeter wrote also a letter with similar content to John Maynard Keynes to ask him to support the prolongation of Leontief’s contract. And we all know that Schumpeter was successful, that Leontief’s contract was renewed. But now we are fully in the US and have left Germany forever, at least for this afternoon. Thank you for your attention!   
