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As Daniele Besomi (1999, 198-215) has recently documented, Roy Harrod’s work on economic dynamics has been widely misinterpreted. In the economics literature an accurate account of his contribution appears to be more the exception than the rule. Time and again Harrod would protest against the misinterpretations, but to no avail. In the chapter aptly titled “A Story of a Failure,” Besomi draws some general conclusions from the Harrod story about conditions necessary for the acceptance of a new theoretical system, but with a focus mainly on the reception of Harrod’s ideas within mainstream neoclassical economics.  This chapter examines how Harrod's work also failed to win the appreciation of a prominent post-Keynesian economist, and points to a tension that continues to exist within the post-Keynesian tradition.

Harrod had been a close colleague of Keynes and their correspondence reveals a mutual respect, as well as appreciation by Keynes (1973, XIII: 557) that Harrod was able to grasp ideas that were baffling to so many other readers. Given the extent to which Harrod was able to enter into Keynes’ way of thinking, it is not entirely surprising that his subsequent work would be misunderstood by the neoclassical mainstream. Harrod’s central contribution was an extension of Keynes; if the neoclassicals failed to understand Keynes they would similarly fail to understand Harrod.


What is surprising, however, is that Harrod appears to have been misunderstood within the post-Keynesian tradition that claims a better comprehension of Keynes’ true theory. Joan Robinson (1903-1983), a leading figure within the post-Keynesian school, worked along exactly the same lines as Harrod in extending Keynes’ General Theory into the long period, relaxing his assumption of a fixed capital stock. In the preface to The Accumulation of Capital (1956), Robinson expresses gratitude for the inspiration that Harrod had provided with his own work on the topic. And yet, on the next page she points to what she perceives as a serious deficiency in his work. Later in the book, she reveals her objection to what is arguably his most important theoretical contribution—the concept of the warranted rate of growth (Robinson 1956, 404-406). For Harrod’s part, he was to claim as late as 1970 that an article that Robinson had written on his views “appears to be somewhat lacking in comprehension of their content” (1970, 737). We cannot pin this failure to communicate on the limits of a mind infused with the neoclassical prejudices. A study of Robinson’s reactions to Harrod’s ideas finds both a parallel with the mainstream reaction, and a source of continuing tension within the post-Keynesian tradition.

The Shadow of Keynes


Both Harrod and Robinson were involved in discussions with Keynes as he moved from the Treatise to the General Theory and shared a sympathetic understanding of the break he was making from the theory that came before.  Both accepted that the economic system was not inherently self-regulating and understood that consumption spending and investment spending could move in the same direction without the interest rate correcting the matter. But there were also important differences between them. They differed in their perception of the value of the traditional theory from which Keynes was breaking, and they differed in their judgment on how best to move forward from the base of the General Theory.


Harrod believed there was no major inconsistency between what Keynes was doing and the greater part of the neoclassical theory of value and distribution. He divided economic theory into four components. There was the static part and the dynamic part and then both of these had their micro and macro components. He viewed the traditional theory of value and distribution as falling under microstatics, while Keynes’ theory was essentially macrostatics. There was little inconsistency because they covered “different domains” (Harrod 1973, 2).


Harrod believed, however, that some parts of Keynes should be classified under macrodynamics. Harrod (1959, 454) thought Keynes' failure to carefully distinguish between dynamics and statics, a serious flaw in the General Theory. It is the tension between the static and dynamic component in Keynes' theory that has led to intense debates about what he really meant. Hicks’ static IS-LM model became the standard interpretation of his theory but post-Keynesian writers, and eventually even Hicks (1981-2, 139) himself, argued that his central message was lost in this construction. Today the standard wisdom is that Keynesian unemployment is due to rigid wages--another result of thinking in terms of a static general equilibrium model. Harrod (1973, 65) has remarked: “Some commentators have suggested that Keynes’ system depends on wages being flexible downwards, as indeed they usually are these days. This shows a complete lack of intellectual grasp of his system.” Had Keynes been more careful with the distinction between the static and dynamic parts of his analysis, this misinterpretation would have been less likely.

For Harrod, saving is a dynamic concept and cannot be fitted into a static framework. His contribution to the Keynesian legacy is his fundamental equation, which he describes as a dynamised version of the saving investment identity. In the form of warranted rate, it is “simply the dynamised version of Keynes’ excess or deficiency of aggregate demand in relation to what is required for full employment” (Harrod 1959, 456).  Harrod thought it was only insofar as static models tried to incorporate saving and accumulation that they were in error. Otherwise, he thought the broad outlines of the theory developed by the neoclassical economists of the 19th and early 20th centuries was valuable and worth preserving (Harrod 1948, 4-5).  He believed Keynes was inclined to overstate the revolutionary nature of his contribution, remarking that “this may have done some harm to the progress of economic theory, which should consist of a system of harmonious concepts” (Harrod 1973, 63-4).


Robinson was more sympathetic to Keynes’ claims to having revolutionized economic theory, and did not share Harrod’s view that his theory was essentially static. On the contrary, Robinson writes that Keynes “smashed up the glass house of static theory” (1956, v). She was inclined to believe that traditional economic theory was not much more than apologia for laissez faire capitalism and as such, worth discarding. For Robinson, the theories of Kalecki and Sraffa held much more promise in explaining issues of value and distribution.  Her main work was in the classical tradition of examining the evolution of the economic system through time. Since Keynes assumed a fixed capital stock in the General Theory, he left open questions of capital accumulation and growth, which Robinson, following Harrod’s lead, attempted to answer.  Her general strategy was to construct simplified models and then “to proceed step by step from the most severely simple assumptions towards greater complexity, squeezing out all that can be learned at each step before proceeding to the next” (Robinson 1956, ix).

Harrodian Method


Throughout his life, Harrod thought a great deal about the philosophical issue of how we uncover truth in economics, and in science in general.  In 1956 he published a work in philosophy titled Foundations of Inductive Logic, a work that he regarded as “his greatest achievement, and his claim to immortality” (Brown 1980, 29). In 1938 he gave the presidential address to the British Association on “The Scope and Method of Economics” which was published in the Economic Journal the same year. This address, written at the same time that he was developing his original ideas in dynamics, is an important key to understanding his theoretical work.


Harrod (1938, 386ff.) draws the distinction between two compartments in traditional economics. First there is the theory of value and distribution and then there is “the maxim that productive resources should so be distributed among occupations as to yield an equi-marginal social net product.” Harrod associates the first compartment with the generation of causal laws that lead an economist to predict the effects of changes in the data. The second compartment is associated with policy advice, such as the recommendation in favor of free trade. About the maxim of the equi-marginal principle, Harrod writes:

In order to derive from it precepts, which are applicable in the real world, certain knowledge about that world is necessary. This knowledge does not, however, relate primarily to causal sequences, nor does it consist of a bare enumeration of particular features and events. It arises rather from a simultaneous chart or survey of the economic field, and the main work of the cartographer is analysis and classification (ibid., 387).

Harrod’s idea of a map is a clue to the meaning of his fundamental equations. He thought of his fundamental equations as being analogous to the map that Adam Smith had constructed for economists to understand markets and prices. He associates the formulation of a map with classification, “a highly respectable scientific activity of which economists have no need to be ashamed” (ibid., 392-97). Analogous to Fisher’s quantity theory equation, MV = PT (Harrod 1948, 80), the fundamental equation does not chart the movement of the system through time but rather only indicates a constraint that the system must satisfy.

Harrod’s fundamental equations relate the rate of growth in output, ∆Y/Y (or G) to the average propensity to save, S/Y (or s) and the incremental capital-output ratio, I/∆Y (or C) such that
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Expressed as,
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one sees that the equation is equivalent to the accounting identity S = I.


Harrod understood that his equation was a tautology and not susceptible to refutation. But it was the basis for his map--his system of classification in which he presents his definitions of the actual, warranted, and natural rates of growth. The actual rate of growth is simply that rate that one observes at a point of time. The warranted rate is a hypothetical rate that would be achieved if people were saving at their desired levels and producers were content with the amount of investment they were carrying out.  The warranted rate is an equilibrium rate but not necessarily one that brings along full employment of resources. The natural rate of growth represents the highest rate of growth that is possible given the existing labor force and technical knowledge. The average propensity to save in the equation for the natural rate of growth represents the amount of saving that is required for maximum growth, but is not necessarily the amount which is consistent with the population’s preferences.  The incremental capital-output ratio in the equation for the natural rate is the same as that in the equation for the warranted rate. In his 1938 address on method, Harrod outlines the central idea that he would publish the next year:

If it is true that the most important factor governing the demand for new capital is the rate of growth of the system, and the most important factor governing its supply is the absolute size of the system, then, having regard to the truism that demand must be equal to supply, a host of interesting conclusions should follow. (Ibid. 405)


Harrod believed it was necessary for the development of a full-fledged dynamic theory, to start with the appropriate system of classification. His thinking had been stimulated by the controversy between Hayek and Keynes over the theory of the trade cycle (Harrod 1959, 451). He notes that in the discussions of the trade cycle, theorists tend “to regard the phenomena of their study in terms of transitions from one static equilibrium to another.” He continues:

It may be that they would be greatly assisted if they could regard them as departures from or oscillations about a path of growth; but they can only do this effectively if the laws governing increase are as precisely formulated as the static laws. We need a system of fundamental equations using simplifying assumptions—cf. the frictionless surface, etc.—in which rates of increase will themselves figure as unknown terms (Harrod 1938, 403).


Harrod believed a “new method of approach—indeed, a mental revolution—is needed” (1939, 15) with the first step being the formulation of axioms that would take the form of definitions and broad empirical generalizations. Once the proper axioms were in place it would be possible to generate a fuller theory through combining observed empirical regularities with deductive reasoning. At this later stage, causal chains would be constructed that would outline how events would unfold. He thought he had only accomplished the groundwork in dynamics and had hoped that it would form the basis of further research by others.

The Instability Principle


One implication of his three definitions that Harrod discusses in some detail is the instability of the warranted rate of growth. If the growth rate were to rise above the warranted rate and the required incremental capital-output ratio were relatively fixed, a higher level of investment would be necessary. A higher level of investment would cause the growth rate to rise even further through the operation of the multiplier, pushing the economy further from equilibrium. Similarly, if the growth rate were to fall below the warranted rate, entrepreneurs would be more prone to scale back their investment plans, creating a contractionary effect. 

Robinson was one of many economists who used the term “knife edge” to refer to the instability characteristic of Harrod’s theory. Harrod was unhappy with this interpretation and took pains to set the record straight: “So, once again, I must protest against a description which gives an entirely false impression of my views. … I hope that we shall hear no more of the ‘Harrod knife-edge’”(1970, 741); and then a few years later, “I have to protest against the knife-edge nomenclature, because is sounds totally unrealistic and even a trifle ridiculous, and might distract the reader’s mind from giving serious attention to what I have to say about instability” (1973, 33). 

Harrod’s objection to the term was the suggestion that even a small deviations from the equilibrium values of s or C would lead to a violent movement away from the warranted rate of growth. He imagined the movement to be much more gradual and prone to all kinds of frictions: “the amount of friction depends on built-in procedures, degree of conservatism, sensitivity to current changes day-by-day, uncertainties about the future, sensitivity to changes of expectations, the kind of phenomena that affect expectations, etc. It needs empirical study, rather than theory, to evaluate the amount of friction” (1970, 740).

The misunderstanding about the instability principle is an example of a recurrent problem that many readers had with Harrod’s work.  In Harrod’s analysis a key ingredient to be leavened with his equations is judgment based on observed empirical regularities. His interpreters tended to miss the role of empirical judgment in his method, seeming to believe that the equations incorporated all the empirical judgments that Harrod thought should be made. They did not appreciate the equations were merely accounting identities, specifying what is true tautologically-- in equilibrium in the case of the warranted rate, and in actuality in the case of the actual rate.

Baumol (1970, 54-5) sought to rid the theory of the knife-edge by replacing what he took to be an unrealistic assumption about entrepreneurial behavior. The supposed assumption was that entrepreneurs would act so as to keep the incremental capital output ratio constant through time, so that with every change in the rate of growth of output there would be an immediate reaction by entrepreneurs to change their rate of investment.  Harrod, however, denied making such an unrealistic assumption about entrepreneurial behavior:

I have suggested that, despite a continuing experienced shortage of capital, fixed and/or circulating, entrepreneurs may abate their rate of ordering, because they regard the current tempo of advance of demand for their products as abnormal and not capable of being sustained indefinitely. But I suggest that it would be pushing this argument much too far to regard it as obviating the instability principle (Harrod 1959, 464).

 The source of the misunderstanding may have been the belief that his equations were meant to describe the movement of the system through time (Besomi 1999) and that he regarded incremental capital output ratio as a fixed parameter in the system. A similar criticism, regarding the average propensity to save, was made by Robinson (1956), and earlier by Kaldor (1951). They criticized Harrod for assuming that people would save a fixed proportion of their income regardless of the level. They argued that as income increases, the average propensity to save increases reducing the expansionary effect that Harrod had pointed to; similarly a decrease in income would lead to less saving out of income, thus limiting the contractionary effect. Once again, Harrod felt the need to protest:

There is all the difference in the world between expressing the amount that people desire to save as a fraction of income and affirming that they desire to save a constant fraction of income. The basic growth equations are rigid and precise, and it would be a “howler” to introduce into them a sloppy generalization about what determines the desires of people to save (1973, 170-71).

The Warranted Rate and the Rate of Profit

More serious than the criticism that the warranted rate was not as unstable as Harrod supposed was Robinson’s rejection of the warranted rate as a useful theoretical construct. In her 1949 review of Towards a Dynamic Economics, she writes that the warranted rate of growth is “the element in his exposition which it makes it baffling and mysterious” (Robinson 1951, 167-68).  The review is not clear on why she rejects it, other than that she found it confusing. In the Accumulation of Capital, however, she makes the case that the warranted rate is not the equilibrium rate. She argues that if certain conditions are fulfilled (neutral technical progress, a constant savings ratio, a tolerable rate of real wages and a situation of tranquility), Harrod’s natural rate of growth should arise. A major part of her criticism was that Harrod did not properly account for the endogenity the incremental capital output ratio. Ironically, Robinson’s conclusion is the same as that reached by the neoclassical economists with whom she argued so fiercely on other issues related to capital. The path that she travels to reach it, however, is slightly different.

Robinson (1956, vii) relates her objection to the idea of a warranted rate at less than full employment to what “Hayek called the ‘Ricardo effect’—the relation of real wages to the most profitable ‘length of the period of production.’” The idea was that as the economy grows, the real wage increases which affects both the average propensity to save and the optimal mix of labor and capital. The change in the real wage affects the demand for capital goods through its influence on their cost of production. Robinson (1956, 406) is led to conclude that in equilibrium “the actual rate of growth and the natural rate of growth are equal to each other, and the warranted rate of growth has accommodated itself to them.”  She did not believe that in the real world an equilibrium position was likely but she differed from Harrod in arguing, that in theory, the equilibrium would entail full employment. 

The neoclassical critique of the idea of warranted rate with persistent unemployment is that factor prices will adjust to insure full employment of labor. If workers are unemployed, the wage rate will fall relative to the interest rate, and lead firms to substitute labor for capital. Solow (1994, 47) writes:

The standard neoclassical model, of course, resolves the problem by making the output-capital ratio the endogenous variable. … It fits well with the rest of economics; the possibility of increasing the output-capital ratio by substituting labor for capital is a comfortable and sensible device, especially on a longish time scale. The implied adjustment mechanism is plausible and familiar. … The assumptions about diminishing returns that are required to make this mechanism work come easily to most economists. Substitution along isoquants is routine stuff.


Harrod who received his instruction in economic principles from Edgeworth certainly understood about substitutions along isoquants. But he also studied with Keynes and accepted the theoretical advances that are ignored in the “comfortable … plausible and familiar” adjustment mechanism described above. Oddly, Solow does include the parenthetical remark, “the habit of ignoring aggregate-demand considerations might grate a little. In periods of high unemployment firms face weak product markets; lower wages could make things worse”(ibid.); but he does not acknowledge that these considerations pose any problem for the neoclassical model.


When Robinson indicated that she thought Harrod had not considered the effect of the rate of profit on his required incremental capital output ratio, Harrod (1970, 738) again emitted one of his many protests: “As the ‘model’ had the virtue of great simplicity, it seemed to be desirable to pinpoint it, and not to revert to an elaborate analysis of the conjugation of various possible profit shares with alternative growth paths.” The misunderstanding, again, was one of his critics expecting more from his equations than he intended.  Harrod (1963, 404) conceded that “it is proper, of course, to take both s and Cr to be flexible in relation to the rate of interest,” adding: “The difficulty is to discover the correct theory of interest.” 


Robinson’s view on the correct theory of interest and profit is difficult to disentangle from her writings. As a student of Keynes, she appeared to accept his General Theory idea that the interest rate is determined by liquidity preference in relation to the supply of money, and that firms adjust investment spending to the point at which the marginal efficiency of capital (or the rate of profit) is equal to the interest rate. Under this view the interest rate on money determines the rate of profit on capital. Harrod accepted this theory and so, it seems, did Robinson, as this passage in the Accumulation of Capital indicates:

… the reason why there is a demand for loans at a positive rate of interest is that there is a rate of profit on investment; the supply price of loans of good security is governed by the yield of existing placements, and the yield of placements is positive because the relation between liquidity preference and the supply of money is such as to keep it so (Robinson 1956, 400).


And yet in other parts of her writings, she adopts more of a Kaleckian approach in which the rate of profit is determined by the rate of investment and the propensity to save. Consider, for example, her 1969 paper, "The Theory of Value Reconsidered" in which she writes: 

From the point of view of total income for industry as a whole, applying the Keynesian notion of the two-sidedness of income--one man's receipts is another man's expenditure--it is obvious that gross profit overall on goods sold to the public (when the above-the-line budget is balanced, and neglecting foreign trade) is equal to the wage bill for investment plus the excess of expenditure out of profits over saving out of wages. 

Thus the share of gross profit in the short run and the rate of profit on capital in the long run are governed by investment and the propensity to consume (Robinson 1973, 64, emphasis added).


Translating into the more accessible algebra, the theory is that the accounting identity,
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where sp is the average propensity to save out of profits P, sw is the average propensity to save out of wages W, and I is the level of investment, can be rearranged into 
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This expression implies profit varies directly with the level of investment and the propensities to consume out of profits and wages. But when the theory is presented in this way, its deficiency becomes obvious. Robinson wants to explain the profit share but all the equation describes is the level of profit. To determine the profit share, we would have to know the wage bill, W. The problem with the theory can be appreciated if one considers that someone could put forward a comparable theory by rearranging the accounting identity to yield,
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and asserting that the wage share is determined by the level of investment and the propensities to consume out of wages and profits. Assuming an exogenously determined wage rate does not help Robinson's theory because at less than full employment, variations in investment will cause the number of workers employed at this wage rate to vary. Moreover, when the economy is near full employment the exogenity assumption is inappropriate because of the likelihood of upward variations in investment affecting the wage rate. 


Robinson (1962) later retracted the argument presented in The Accumulation of Capital (1956, 404-6) against Harrod’s warranted rate of growth and presented another in its place. In her Essays on Economic Growth  she writes: 

Harrod not only takes the share of saving in income as given but also postulates that the rate of profit is somehow settled in advance; with a given spectrum of possible techniques, the rate of profit determines the capital/income ratio. Thus for Harrod, s/v is determined independently of g. There is then only one value of g (the 'warranted rate of growth') that is compatible with equilibrium. When the actual rate of growth is less than this 'warranted' rate, the realised rate of profit is below the postulated equilibrium level, which pushes the actual rate still lower. Vice versa when the actual rate is above the 'warranted' rate. This knife-edge is created by the postulate that the equilibrium rate of profit is determined independently of the rate of growth (Robinson 1962, 12n).


The passage contains two obvious misinterpretations of Harrod’s theory. First, as discussed above, he did not assume the average propensity to save to be a fixed parameter in his system. Secondly, he had no role in his theory for the variable that Robinson represents as v (i.e., the ratio of the total stock of capital, K, to output). His C, the ratio of investment (or a change in the stock of capital) to a change in output, is only equivalent to v under the condition that economy has been on a steady path with a fixed C through time, which was not part of Harrod’s thought. He had been careful to avoid reference to the problematic concept of a total stock of capital when formulating his fundamental equations. In his response to Robinson’s 1970 article “Harrod After Twenty-One Years,” Harrod clarifies his position:

In my book to which she refers I deliberately avoid the use of this concept [the total stock of capital]. It does not occur in my fundamental equations. That is no reason why Professor Robinson should not use it for the development of her own theories, or even for the criticism of mine. But when she says that the equilibrium growth rate of output = I/K, this implies that the incremental capital-output ratio, viz., that pertaining to I in year [sic], is equal to the average capital-output ratio in the economy. I would say that this assumption is highly unlikely to be true in most cases … I believe that it was partly a desire to be safeguarded against such pitfalls that caused me to avoid the use of the concept K in my basic dynamic theorems  (Harrod 1970, 739).


On the issue of whether the rate of profit is “settled in advance,” Robinson is on firmer ground. In accepting Keynes’ theory that the rate of profit adjusts to the rate of interest determined by liquidity preference in relation to the stock of money, Harrod did view the equilibrium rate of profit as an exogenous variable. In fact, one of his policy proposals to prevent the stagnation caused by a warranted rate that fell below the natural rate was to keep the interest rate low. The idea was that a low rate of interest would lead to a higher value of Cr (Harrod 1973, 68).



Robinson’s argument that the rate of profit should be regarded as an endogenous variable in a theory of macrodynamics is the result of her transforming Harrod’s fundamental equations, replacing his incremental capital-output ratio with v, the ratio of the total capital stock to total output. Through algebraic manipulation of the transformed fundamental equation combined with the accounting identity (3) above, she arrives (1973, 71) at the following equation for the rate of profit, where g is the rate of growth:



[image: image6.wmf]p

w

s

K

W

s

g

K

P

)

(

-

=

     (6)


Within Harrod’s scheme, the relationship will hold true only if the economy has been growing at a steady rate for a long enough period for the incremental capital-ratio to converge to v. This is an assumption that also appears in the work of neoclassical economists who similarly ignored the “incremental” in Harrod’s ratio (e.g., Solow 1988, 1994).

Conclusion


Despite her Keynesian roots, Joan Robinson was just as prone as neoclassical economists to misinterpret Harrod’s dynamic model. Part of the problem stems from a disagreement between Harrod and Robinson on the appropriate theory of the rate of profit. Harrod remained a Keynesian to the end on the issue of the determination of the rate of profit, while Robinson moved in a neo-Ricardian direction in her more mature writings.  The degree of monopoly and its effect on the distribution of the surplus between wages and profits played an important part in her thinking. Equation (6) above combines a transformed version of Harrod’s equation with considerations about the degree of monopoly (determining the break down between W and P). The result is a radically different interpretation of the determination of the rate of profit than is found in Harrod. These two positions on the rate of profit represent a tension within the post-Keynesian tradition that seeks resolution.


In a couple of other areas Robinson’s misinterpretations of Harrod’s model mirror those of the neoclassicals. First there was the presumption that Harrod believed the values of the s and C in his equations were exogenously determined. Secondly, there was the mistaken impression that his fundamental equation specified a growth path, rather than simply representing an accounting identity. The two errors are related. If his fundamental equation represents a growth path through time, then his failure to specify functional equations for s and C would naturally lead one to suppose they were constants.


The key to understanding Harrod’s dynamic theory is to recognize that it is like a “map” that serves to guide a theorist in the construction of an economic argument. The economic arguments need, in addition, empirical material which can vary through time. Just as a map cannot specify whether at any point in time a river will be frozen over, Harrod’s equations do not specify all the particulars about the saving ratio or the incremental capital-output ratio. Solow (1994, 45n) complains that “Harrod’s exposition tended to rest on incompletely specified behavioral and expectational hypotheses.” But that was exactly his intention.


At the same time that he was writing his 1939 paper, Harrod was involved in a correspondence with Keynes on the question of economic methodology that had been prompted by Harrod’s 1938 address to the British Association. Keynes wrote to Harrod:

It seems to me that economics is a branch of logic, a way of thinking … one cannot get very far except by devising new and improved models. This requires as you say, “a vigilant observation of the actual working of our system.” … Marshall often confused his models, for devising which he had great genius, by wanting to be realistic and by being unnecessarily ashamed of lean and abstract outlines. (Keynes 1973, XIV: 296)


Harrod’s economics was much in the spirit of Keynes. The fundamental equations were lean and abstract, and like Keynes’ master economist, Harrod fulfilled the ideal of one who could “contemplate the particular in terms of the general, and touch abstract and concrete in the same flight of thought” (Keynes [1933] 1963, 141). The unfortunate result was that his work was widely misunderstood by economists less gifted in this elusive art.
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