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"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
♥ I am greatly indebted, first of all, to my friend Tony Lawson, who lent me his valuable 
personal support for my original initiative of almost five years ago, to ask the Editorial Board 
of the Cambridge Journal of Economics, for space in its heavily demanded pages to add yet 
another Special Issue in honour of the birth centennial of one of its founding patrons: Richard 
Goodwin. Secondly, I am no less indebted to the Editorial Board of the CJE for its willing 
and warm support for this adventure. Appendix 1 to this Introduction contains the first three 
pages of the first issue of the CJE; it also contains three letters, two from Professors Solow 
and Samuelson to me and one from Jean Le Corbeiller to Richard Goodwin. The original of 
the latter letter was given my by Richard Goodwin, in early Autumn, 1980 – just when I had 
succeeded him as the Director of Studies in Economics at Peterhouse. 
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Abstract 

 
This is an introductory essay to the Special Issue of the 
Cambridge Journal of Economics to commemorate the birth 
centennial of Richard Goodwin, one of three original founding 
Patrons of the journal. Eleven former students, colleagues and 
friends contribute their visions of one or another aspect of the 
pioneering insights of Goodwin to the development of various 
aspects of multisectoral macrodynamics. The paper summarises, 
in terse outline form, the diverse contributions, and tries to 
provide a framework in which to understand them. The 
framework is in terms of Goodwin’s own visions and work, in 
the geometry of macroeconomic and multisectoral dynamics, 
over almost half-a-century.  
 
JEL Codes: A20, B31, B41, E32, E37, E49 
 
Keywords: Cyclical Growth, Geometry of Economic Dynamics, 
Multisectoral Economics, Nonlinear Macrodynamics. 
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§ 1. A Personal Preamble 
“Your birthday letter arrived …… so you do remember my birthday!! It was an 
important one, my 80th!! .. [The Faculty of Economics at Siena] promised and 
delivered a proper celebration – in the Richard Goodwin Room, the only seminar 
room and where all the faculty meetings are held. About 30 to 40 people came and I 
gave a brief talk about my life and troubled times. ….. [I]t was really a very nice event 
(the room is mainly decorated with some of my painting masterpieces). Siena has 
really treated me well – in a way neither Harvard nor Cambridge ever did. … 
Dick Stone died [this spring] – he was my last friend and contact in Cambridge (he 
met me at two conferences, and at the second he asked me if I would consider coming 
to Cambridge --- when, unknown to him, I had been turned out of Cambridge, Mass., 
--- and I said I thought I might!!)”. 
Goodwin (1993) 

 
Fully twenty years – and some - have passed, since that memorable 80th birthday celebration 

in Siena, on which Goodwin reminisced fondly, as this, his birth centennial, approaches. The 

pleasure of having that Vintage Economist1 among us, as we try to commemorate this 

anniversary, has to be foregone; but we can do no better than reflect, and put on record, our 

own personal and professional reminiscences, of pleasant encounters shared and powerful 

intellectual influences on our own work, inspired by Goodwin’s outstandingly original 

contributions to economics, its theories, its pedagogy, and its possible worlds. 

  

In late Spring, 1988, Richard Goodwin was seated in the terrace of my home on Lago di 

Como; the lake beneath, reflecting the magnificent and imperious Alps on its turquoise 

surface, seemed equally haughty. It would soon be dusk and the lights along the winding 

roads to the ‘sister’ lake in Lugano, across the border in Switzerland, were beginning to 

twinkle like the stars in an inverted tropical sky, of which, too, I had fond memories. From 

the house beneath the terrace, we could hear the graceful undulations of Schubert’s 

Unvollendete.  

 

Goodwin was with the ubiquitous wine glass in hand, filled appropriately with an exquisite 

Tuscan wine, which was blessed not only by the Holy See (‘Santa Sede’) but also by the 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
1 The Vintage Economist was the title of my essay on Goodwin (Velupillai, 1998), published 
with warm endorsement by Richard Day. It is with much sadness I have to report that 
Richard Day’s envisaged contribution to this commemorative issue of the CJE was derailed 
by the sad and untimely death of his beloved wife, Barbara, at a sensitive period of his life. I 
– and many of my fellow contributors – know only too well how much the spirit of Goodwin 
would have welcomed and enjoyed any contribution by Day, one crafted to remember the 
man who he considered his friend, inspirer and admirer. 
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Royal House of Sweden (‘Casa Reale Svedese’)2. He was reminiscing about his own 

nonlinear odysseys through the weird and wonderful world of endogenous business cycle 

theory.  
 

I asked him, with those enchanting surroundings as the background, to tell me if he could, 

what in his opinion was his one, most significant, contribution to mathematical business cycle 

theory. Without the slightest hesitation he said: ‘the one-sided oscillator’3. In his many 

writings on economic dynamics, the one-sided oscillator functioned as the metaphorical 

touchstone for his Occamist modeling philosophy4. It weaves together the many canvasses on 

which he drew the broad and majestic contours of his vision of economic dynamics. 

 

Goodwin’s abstract theorizing has often been misunderstood as (mathematical) elegance for 

its own sake, hoisted upon its own petard, with the formal criterion of parsimony as the 

fulcrum on which the modeling effort depends. The way he derived the ‘one-sided oscillator’ 

is a testimonial to his lifelong adherence to the search for parsimony in modeling economic 

dynamics, but always guided and disciplined by economic considerations, compromised, if 

and when necessary, only by rigorous approximations, justified by empirical observations 

and sensitivities. 

 

Harrod taught him, both directly as his ‘supervisor’ at Oxford, and indirectly through what he 

called ‘the flawed but ingenious’ text of Harrod (1936), that there was only one, inviolable, 

real (as distinct from monetary) nonlinearity, in the dynamic Keynesian system, augmented 

by the accelerator. Not possessing the mathematical skills to encapsulate these criteria within 

the framework of one consistent mathematical model, he set out to master the necessary 

theoretical technology, remembering what he had read, in the first volume of the 

Econometrica, by Philippe Le Corbeiller (1933), who had made a concise, but elegantly 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
2 Tignanello. 
3 First introduced and most persuasively argued for, in purely economic terms, in his 
wonderful review of Hicks (1950), where he showed that either the Hicksian ‘ceiling’ or the 
‘floor’ was sufficient to generate an endogenous (limit) cycle in the continuous-time 
reformulation of Hicks’ discreet-time, piecewise-linear, planar dynamic model (see Goodwin, 
1950 and Velupillai, 2008)."
4 In the sense in which Herbert Simon argued persuasively, even appealing to Goodwin’s 
notion of unilateral coupling in an interacting system of markets, in near-decomposable 
configurations, that ‘Science Seeks Parsimony, Not Simplicity’ (Simon, 2001). 
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persuasive, case for harnessing the mathematics of nonlinear differential equations to study 

aggregate economic fluctuations on the plane.  

 

Goodwin’s reminiscences on these issues were summarized in a wonderful letter to me, of 12 

June, 1985 (Goodwin, 1985; italics added), in response to my pointed queries: 

“And that was what I was interested in --- trying to formulate a model which would 
show that Harrod was right and Tinbergen wrong, in that brutal review he wrote of 
Harrod’s book [Tinbergen (1937)]. .. [T]he proper way to phrase it …. is to say that I 
was concerned for ten years with trying to formulate a model which would show that 
Harrod was right in his intuition, however preposterous was his inept formulation --- 
and it was this almost single-minded pursuit, which finally led me to the formulation 
of the one-sided nonlinear nonlinear oscillator. For Harrod’s model was a first order 
equation5, not second-order, as was the great breakthrough of v.d.P [van der Pol]. So 
in my view, Tinbergen goofed, by squashing Harrod, but goofed in one of those 
profoundly important ways …. . 
If one adds the accelerator to the model, the system becomes unstable dynamically, 
exactly as Harrod said. In physics that is disturbing … but to economists, it is no 
problem; the real variables cannot explode, and one has only to explain how and why 
--- which is just what Harrod did with full employment, which is the crucial, single 
nonlinearity. …. So, you see, what with creeping senility, I am still concerned with 
the first serious problem that I was concerned with. And all those models – Kaldor, 
Hicks etc, are afflicted with [the] same problem, the asymmetry between rising and 
falling, capacity which can be increased fast but disappears only very slowly. So now 
I am wondering if Schumpeter, along with the accelerator for upswing only, explains 
the business cycle, and the negative aspect of the accelerator explains the Long 
Waves.” 
 

A few months after he wrote this letter to me, he discovered Otto Rössler and PHASER (see 

below, § 3), which gave him the two additional hilfskonstruktions, to those he had learned 

from Le Corbeiller, to give his Schumpeterian geometrical economic dynamics a new lease of 

life – till the end of his life, a decade later. 

 

Thus, his last decade of life was an intellectual adventure into the possibilities of the 

Computational Geometry of Multisectoral Macrodynamics. It is the tale of an adventure, 

pursued with vigour and wonder, by the supreme artist in Goodwin, by the theoretical visions 

that he had learned and honed from a mastery of the classics, and their modern followers – 

above all the Cambridge – on both sides of the Atlantic - Keynesians, of which he was an 

outstanding member.  
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
5 But as Ichimura (1955), p. 217 (italics added) perceptively observed: 

“Mr. Harrod’s cycle theory [in Harrod, 1936], is really a forerunner of the Hicks-
Goodwin type of nonlinear macrodyamics, though he presented it verbally.” 
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§ 2. Kepler’s Motto, Goodwin’s Cadence6 
!
“A great deal of contemporary analysis appears in a form which effectively screens it 
from the majority of students, which, even if unavoidable, is also unfortunate. … It 
has always seemed to me that geometry is the proper way to bridge this gap in 
communication .. .” 
Goodwin (1970)7, p. ix; italics and emphasis, added. 

 
Apollinaire’s masterly summary of early Cubist – especially Picasso’s - reliance on 

mathematical method (Apollinaire, 1913), particularly the influence of Poincaré’s brilliant 

exposition of Non-Euclidean Geometries, in Part II of his influential La Science et 

l’hypothèse (Poincaré, 1902), was published, auspiciously, the year Goodwin was born. 

Picasso’s acknowledged first Cubist painting of 1907, Les demoiselles d’Avignon, was 

created under the direct influence of Maurice Pincet’s discourses, in Picasso’s group, fondly 

referred to as la bande à Picasso, on Non-Euclidean Geometry and the fourth dimension. 

Pincet’s knowledge about these topics was ‘gleaned mostly from Poincaré’s widely read book 

[at that time] La Science et l’hypothèse’ (Miller, 2001, p. 4; see also chapter 5 of this highly 

readable book for a fuller development of the idea that Picasso’s – and the Cubists’ – notion 

of space owed much to contemporary developments in mathematics).  

 

I have long wondered how to weave a consistent tapestry of Richard Goodwin’s three 

professional pursuits, painting, economics and the mathematics of dynamics. The title of his 

textbook is, as many have realized, a translated, mild paraphrasing of Felix Klein’s 

remarkable Elementarmathematik vom Höheren Standpunkt aus8 (Klein, 1908). But it was 

not till the early 1990s, when he presented my (former) wife and me with a copy of the 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
6 The great musicologist, Edward Elias Lowinsky, argued persuasively that the cadence was 
the ‘cradle of tonality’; similarly, I believe that geometry was ‘the cradle of dynamic method’ 
for Goodwin, where ‘dynamics’ was what gave ‘tonality’ to economics. I was tempted to use 
the word cadenza, in this context, but was not convinced it captured the full meaning of what 
I wanted it to convey. 
7 In my copy of the book he wrote as follows: 

“Vela, his very own copy. Not presented by, but blessed by me the poor scribbler of 
it.” 
Dick Goodwin, Sept. 29, 1977. 

8 When I asked him, in October, 1973, whether this was not so, I had forgotten the final ‘aus’, 
in referring to Klein’s title, which Goodwin immediately observed and corrected, with that 
disarming smile, which made even devastatingly critical remarks entirely palatable! I forgot, 
also, to ask him whether it was vol. 2 of this classic that he was referring to! 
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booklet of his Selected Paintings9, that I saw a print version of his 1972 painting, Kline Bottle 

(which may have been meant as his homage to Franz Kline, the New York painter, but in that 

typical Goodwinian mode of elliptic hints, could also have been an oblique reference to the 

Klein Bottle of Felix Klein – especially given that it was painted in 1972, only a couple of 

years after Elementarmathematik – I mean Elementary Economics … - was published!). 

 

Till these ideas began to crystallize in my mind, I had looked, read and worked with 

Goodwin’s many faceted contributions to economic theory in terms of rigidly separated 

compartments: linear, multisectoral, structural, economics, nonlinear aggregative dynamics, 

optimal theories of economic dynamics underpinning stabilization policies and planning for 

development, dynamically coupled market dynamics studied simulationally, and so on. True, 

there was the common theme of geometry10, which I attributed to Goodwin’s skills and 

talents as a painter.  

 

Only now, after many years of conceptual struggles with the attempt to find an underpinning, 

consistent, theme for the canvasses on which he constructed his visions, as paintings, as 

dynamic models of economies in temporal and spatial transformations, have I been able to 

link them in one grand scheme, but not necessarily one that Goodwin ever explicitly 

acknowledged. His works, whether as paintings or as contribution to economic modeling, 

were, for me, best viewed as a realization of Felix Klein’s Erlanger Program11, which itself 

is best concisely described by the phrase Geometry from the Transformation Viewpoint 

(Kline, 1972, chapter 38, § 5 and Birkhoff & Bennett, 1988). 

 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
9 With the inscription (Goodwin, undated): 

“To 
Aina, for your pleasure 
And Vela, for his education in Art!” 

Aina is the name of my first wife, who knew Goodwin very well – and vice versa. Both 
Richard and Jackie Goodwin were very fond of her and were genuinely saddened by our 
divorce. 
10 Interpreting his linear, multisectoral, mathematics in terms of the spectral properties of 
linear transformations, attributing this to his mastery of Vol. 1 of Courant-Hilbert (Courant 
& Hilbert, 1937 [1953]), in German! 
11 It is in Volume 2 of Elementarmathematik vom Höheren Standpunkt aus that the geometry 
of the Erlanger Program takes centre stage. 
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D’Arcy Thompson’s classic on Growth and Form (Thompson, 1917), texts on the Qualitative 

– Geometric – theory of differential equations (Lefschetz, 1957, Hirsch & Smale, 1974), 

Structural Stability and Morphogenesis (Thom, 1975), and in the 1980s, after having 

befriended Ralph Abraham, the latter’s beautiful comic books (Abraham & Shaw, 1983) – as 

they were fondly referred to, by the cognoscenti – Dynamics: The Geometry of Behaviour (4 

volumes) always occupied pride of place in the bookshelves at his home, side-by-side with 

the Schumpeter classics, Keynes, Sraffa, Joan Robinson and Leontief, all in first editions. I 

tried to keep him informed of developments in the Geometric Theory of Dynamical Systems 

(Palis & de Melo) and in my increasing interest in Turing’s work on Morphogenesis (Turing, 

1952). It was about this time he started using the notion of computable numbers12 – even in 

relation to economic morphogenesis, his term for a particular brand of Schumpeterian vision 

(cf. chapters 2 and 8 in Goodwin, 1989, where the title of the former is an adaptation from 

D’Arcy Thompson’s classic of 1917, and the latter was given at an EUI seminar, at my 

invitation, in 1984). 

 

In the early 1980s, he in Siena and I in Fiesole, made a rule of meeting each other at least 

once a week, either in Siena or (more often) at my home near Florence, to talk about ‘dis & 

‘dat, but mostly about the geometry of dynamics. We discussed Arthur Winfree’s The 

Geometry of Biological Time (Winfree, 1980), and the fascinating dynamics of circadian 

rhythms in it, with as much passion as we did Le Corbusier’s Chandigarh and Buckminister 

Fuller’s Fullereen – the buckyball, which gave Goodwin particular pleasure to talk about 

because he had known ‘Bucky Fuller’, as he called him, in earlier times - always on the 

geometry of the shapes that these creative minds brought forth in their artistic endeavours – 

whether as architectural or possible chemical structures. He had, of course, visited 

Chandigarh, in its glory days, during his earliest visit to India, in 1955. 

 

I could, now, describe his intellectual cadence, as following Kepler’s motto13, paraphrasing 

Winfree’s wonderful description of his fascinating book on a study of the perplexities of 

circadian rhythms (loc.cit., p.1): 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
12 He was less than ‘rigorous’, despite my repeated pleas, in using the term computable 
numbers in his writings (cf. Appendix A in the above essay). 
13 Ubi Materia, Ibi Geometria"
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His intellectual life was a story about dynamics: about change, flow, and rhythm, 

mostly in things that are alive [for Goodwin, as for Schumpeter, the economic system 

was very much alive in biological senses]. He adopted the attitude of a naturalist-

anatomist, describing morphology. The subject matter being dynamics, his studies 

were of temporal morphology, but he never neglected spatial morphology – i.e., of 

shapes in time, but also in space, for which he introduced interdependence via weak 

and strong couplings between the parts that made up a whole.  

 

It was, finally, also a story about dynamics as rhythmic return through a cycle of 

change, which was itself one of the ubiquitous principles of temporal and spatial 

organization. 

 

§ 3. The Contributions 
“Then I left for England via Germany where I visited the beautiful university town of 
Tübingen14. There I was introduced to a book (& got photo copy) on how to study 
differential and difference equations with [a] computer (2 floppy disks included). So I 
now look forward to Do-it-Yourself dynamics.” 
Richard Goodwin [Letter to Velupillai, 30 July, 1986] 
 

‘There’, in ‘the beautiful university town of Tübingen’ he also met, for the first time, Otto 

Rössler, whose simplification of the Lorenz System, for Goodwin, was exactly analogous to 

his own discovery of a characteristic for planar dynamical system that did not require the 

assumption of a cubic form for it. In Le Corbeiller’s felicitous words (Letter to Goodwin, 

March, 28, 1958, see Velupillai, 1990, p. 21; emphasis in the original): 

“I realized that you had found what no one had been able to find since 1927, an 
example of a stable oscillator differing essentially from that of Lord Rayleigh and van 
der Pol.” 
 

That meeting with Rössler, coupled with the introduction to PHASER (Koçak, 1986), 

enabled Goodwin to spend the last, fertile, decade of his intellectual life, in bringing to 

completion a research program that combined Marx, Keynes and Schumpeter, on the one 

hand, van der Pol-Le Corbeiller-Goodwin and Rössler, together with the powers of the digital 
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
14 The contents of this letter of 30 July, 1986 date two significant events of Richard 
Goodwin’s life in the geometry of economic dynamics: the meeting with Otto Rössler and his 
introduction to PHASER, the remarkable software, created by Hüseyin Koçak (1986). The 
last decade of his intellectual life was enormously enriched by these two events, 
serendipitously entering the geometric visions that were the determining forces of the 
dynamics of his economics (which was why I always thought he went beyond kinematics). 
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computer, on the other, to explore the geometry of dynamics  in what he referred to as a ‘do-

it-yourself’ world. 

 

To the best of my knowledge, the Rubicon he crossed, from geometry by hand to ‘do-it-

yourself’, digital (computer-based) geometry of dynamics, can be precisely dated to that 

momentous Tübingen visit. The last major work, essentially summarizing his life in geometry 

by hand was his The Dynamics of a Capitalist Economy (Goodwin & Punzo, 1987) – 

completed almost entirely in the first half of 198615. There is not a single computer 

simulation, exhibiting ‘do-it-yourself geometry of dynamics’, in Part I – the part he wrote – 

of this book. 

 

One of the first fruits of his familiarity with PHASER was his contribution to the volume 

Gianni Ricci and I edited, in his honour (Ricci & Velupillai, 1988), prepared as a conference 

proceedings, in late 198616. But by 1987 – as testified by many of the essays in Goodwin, 

(1989) – he had made the transition to ‘do-it-yourself dynamics’, heavily relying on 

PHASER. 

 

He did not forget or neglect the multisectoral dynamical concerns masterfully and 

pioneeringly developed in Goodwin (1947, 1949); nor did he put aside his perennial interests 

in either the interaction between the ‘trend & the cycle’ or in development dynamics. 

 

These issues form the subject matter of the various warm, compassionate, technically elegant 

and conceptually rich contributions in this commemorative issue, celebrating Goodwin’s 

birth centennial. I summarise and outline the basic contents of the various contributions to 

this Special Issue. I also outline the structure I have adopted for the organization of the 

various contributions into groups.  

 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
15 He had trouble finding a publisher till Geoff Harcourt, with his wisdom and generosity 
stepped in to get it published by Polity Press. Incidentally, in his part of the Introduction to 
the book, Goodwin, for the first time, refers to Abraham & Shaw (op.cit), which I passed on 
to him in early 1987. 
16 The conference itself was held in Modena, on the 24th of February, on the occasion of 
Goodwin’s 73rd birthday, but he completed the paper in the autumn of 1986. 
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In addition to the richness of these technical and conceptually innovative contributions, there 

are also two exceptionally rich and personally warm ‘historical’ contributions, each telling a 

part of Goodwin’s intellectual life, spent, respectively at Harvard, Cambridge and Siena17.  

Chris Calladine, friend and a long-time colleague at Peterhouse, narrates with poignancy and 

gentleness, the life and times of Goodwin at Peterhouse, exploring and reporting through the 

eyes of many students and some visitors, all of whom, without exception, have fond 

memories of their teacher, friend or mentor.  

 

Then there was that exceptionally fruitful almost two decades in Siena, which is the topic of 

the detailed contribution by Serena Sordi and Massimo Di Matteo, on the basis of serious 

archival research with the Goodwin papers deposited in Siena. The former knew Goodwin as 

a student, first, and came, eventually, to be a valued colleague during his last years; the latter 

knew him as a distinguished and admired colleague and counted him as a friend. 

 

The above two contributions are grouped together in a biographical part.  

 

The second group of three papers are by Robert Solow, Guglielmo Chiodi and myself. Solow 

had been a student at Harvard during Goodwin’s ‘Harvard life’ (see Solow, 1990); Chiodi, 

who was my exact contemporary at Cambridge, was an advanced student at Peterhouse and 

had the pleasure to enjoy Goodwin’s supervision, regularly, for the two academic years of 

1973 and 1974. They take up, respectively, the Multisector Multiplier, the extraordinary 

pedagogical tour de force that is Elementary Economics from the Higher Standpoint and a 

theme that occupied Goodwin every time he considered the dynamics of pricing as 

adjustment processes in the tradition of tâtonnement (see, in particular, Goodwin (1951A) 

and Goodwin (1953A). 

 
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
17 Paul Samuelson’s characteristically elegant and humane story of Goodwin’s time at 
Harvard (Samuelson, 2010) should have begun these adventures. However,  the unfortunate 
and inevitable delays in bringing this particular CJE Memorial issue to completion has, 
meanwhile, resulted in that splendid and personal essay being made available in other, at least 
equally accessible, volumes. In lieu of this, and as at least a token and a ‘parting’ few 
remembrances of Goodwin’s Harvard years, I take the liberty of adding, as Appendix II to 
this Introduction, the freely available Ellsberg (1951) piece. I did write Dr. Ellsberg, 
requesting a contribution but, unfortunately, did not receive any response. In 1979 Richard 
Goodwin gave me two of the classic papers by Daniel Ellsberg, with affectionate personal 
inscriptions addressed to him, by the author.   
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This is followed by the third group of two papers, by Geoff Harcourt and Prabhat Patnaik, 

both of whom were students or colleagues and intimate friends of Goodwin at Cambridge. 

Harcourt deals with an issue that occupied Goodwin’s mind – and analysis – almost all his 

life: the problem of the trend and cycle (cf., in particular, Goodwin, 1953). Patnailk’s theme 

is something that began to occupy Goodwin’s concerns after his visits to India to work in the 

implementation of the first and second five-year plans: optimal development policy 

(Goodwin, 1961). Goodwin (and Tinbergen) resurrected ‘Ramsey economics’, in the context 

of development economics and policy, long before the neoclassicals started bracketing 

Ramey’s work with that of Koopmans and Cass.18 

 

The fourth group, with three contributions, are by Otto Rössler, Peter Flaschel and Stefano 

Zambelli. Rössler’s important place in the last decade of Goodwin’s intellectual adventures is 

a fascinating story, a small part of which I have mentioned earlier; the ‘larger’ part is, of 

course, that which form the subject matter of Chaotic Economic Dynamics (Goodwin, 

1990), Goodwin’s last published book. The theme of Rössler’s wonderful contribution is very 

much in the spirit of the whole message of that last book by Goodwin, which was, in a way 

his homage to Keynes, Schumpeter, Marx – and Rössler. Peter Flaschel takes up that very 

theme of Marx, Keynes and Schumpeter, but in terms of Goodwin’s framework in the famous 

Growth Cycle (Goodwin, 1967). Zambelli, who came to experience a friendship with 

Goodwin during his ‘Siena years’, as  a student at Modena and the EUI in Fiesole, attending 

Velupillai’s lectures at the latter institution, has come to spend a part of his research life in 

studying the computational dynamics of Goodwin (1951) and, most innovatively, Goodwin 

(1947). These two major contributions by Goodwin define the themes that are taken up by 

Zambelli in his paper. 

 

No one man is more responsible for making the difficult mathematical dynamics of two of 

the most famous contributions by Goodwin, the Nonlinear Accelerator and Growth Cycle 

contributions in Goodwin (1951) and Goodwin (1967), available to any graduate student with 

only the standard preparations in economics, than Giancarlo Gandolfo. He succeeded in this 

endeavor with pedagogical panache and finesse, through the early editions of his famous 

advanced textbooks on Economic Dynamics. I am myself a testimony to his success in 

making generations of students appreciate, understand and contribute to what may be called 
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
18 I have dealt with this theme, extensively, in Velupillai (2015). 
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Goodwin-Hicks-Kaldor endogenous dynamics. Here, in the last group of two contributions, 

his paper takes up a theme that is most relevant in the current economic impasse that is faced 

by most industrial economies, but he does so with recognizable underpinnings in the kind of 

nonlinear dynamics favoured by Goodwin. The final contribution is that by Michael Ambrosi 

who, too, knew and enjoyed Goodwin’s friendship, in his very last years. His paper is a 

consideration of Lotka-Volterra dynamics and it is particularly satisfying that he is able to 

link it with Samuelson’s important observation on non-maximum dynamics.  

This is a rich and varied menu of exotic and compassionate contributions, unified in their 

variations by being disciplined by one or another Goodwin framework.  

 

Finally, I have wondered, naturally in a counterfactual manner, how Goodwin would have 

read and received these homages to his visions? I cannot imagine anything other than that 

they would have given him immense pleasure and some wonder – being who he was, I 

conjecture he would ask himself: am I the one whose ‘scribbles’ have inspired all this varied 

richness? 

 

§ 4. Towards Another Century…. 
 

“Rather pathetically I always thought the geometry in my Elementary Econ[omics] 
would painlessly lead students to the higher truth – not so.” 
Richard Goodwin [Letter to Velupillai, End July, 1984]; italics added19 

 

It is now the case – but it was also true ‘then’, even more than fifty years ago – that graduate 

textbooks in economics are ‘advanced’ only because they seem to require highfalutin 

mathematics, entirely disproportionate to the conceptual flimsiness of the economic 
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
19 The same letter contained a reaction to what he considered one of my useless scribbles, 
copiously decorated with ‘indecipherable and unimaginable mathematics far above [his] 
empty head’: 

“I find I have forgot[ten] even the little maths I ever learned or understood --. The past 
week has been a painful struggle to re-acquire a feel for what logarithms are – why 
did no one ever explain to me that Lotka-Volterra are nothing else but that.    … I feel 
totally out of touch with the current world of econ[omics] …. . After all I am a kind of 
minor, largely forgotten, historical monument…!” 

Fortunately, we are many who have not ever considered Richard Goodwin any ‘kind of 
minor, largely forgotten, historical monument’. He lives on, in the eternal rediscovery of his 
geometrically ingenious constructions that pave –and re-pave- a path to the ‘higher truth’, 
which will always remain elusive. 
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underpinnings. Goodwin’s textbook, in true Kleinian fashion and in the spirit of the Erlanger 

Program, required exactly two pages of mathematical preparations for an understanding of 

the whole of the economics in the book – which ranged from the most intricate issues of 

value and distribution to the frontiers of optimal planning, accumulation and technical 

progress.  

 

Why, then, was it not adopted by students in ‘search of the higher truths’ of economic 

dynamics?   

 

Given the theme I developed in § 2, the obvious answer is that the philosophy, epistemology 

and methodology of the Erlanger Program is incomprehensible to mathematically minded 

economists, because geometry has no place in the mathematics of economics – except in the 

stunted form of one kind of topology. 

 

Surely the progress of economics, in the face of the most intractable dynamic conundrums 

faced by contemporary industrial societies, cannot be just more mathematical formalizations! 

Suppose that was the way forward, in this century, then all we need to do – as many financial 

institutions seem to have done – is to train future economic analysts in undergraduate 

mathematics, physics and computer science departments, and then give them a crash course 

in curve drawing and curve manipulations, as a preparation for a couple of years of exposure 

to standard economic concepts and statistics. Although this procedure, inverted in one or 

more ways, seems to have been the practice of the past two or three decades, it must be clear 

to anyone prepared to recognize the nudity of Emperor to seek a different way out of the 

impasse. 

 

Many have claimed that the answer lies in developing economic models that are not 

hopelessly tied to the formalism of orthodox formal mathematics – again the implication 

being that the culprit is the ‘messenger’ and not the ‘message’. This kind of stance, 

masquerading as an alternative to orthodoxy of one kind or another, then finds the weak links 

in things like asymmetric information, or lack of intertemporal coordination, or less than 

rational behavior at one or another level, or the difficulties of determinacy of equilibria in 

situations of strategic interaction, or even the impossibility or meaninglessness of aggregation 

– these days fashionably stated by all and sundry invoking the so-called Sonnenschein-
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Debreu-Mantel theorem(s) – or the complexities of emergent behavior in systems with 

decentralized interacting agents and institutions, and so on. Some, then, invoke computational 

panaceas; others resort to experimental and neureconomic fantasies – as if these alternatives, 

in earlier forms, had not been tried before, with no notable successes that history records. 

 

For what it is worth, the lesson I learnt at Goodwin’s feet was that which was beautifully 

summarized by Solow, on the basis of his own experiences as that great man’s student: 

 
“There was something more important, however. It is clear in my mind that when I 
asked what I must have thought were devilishly clever or profound questions, Mr 
Goodwin did not take a high and mighty – and defensive – line. His answers made it 
plain that he had plenty of sceptical doubts of his own. I may be inventing this, but I 
seem to recall that he sometimes suggested that, well, one could not actually believe 
this or that, but it was an ingenious line of thought, perhaps worth following just to 
see where it came out. Once could always reject it later, and then one would have a 
better idea of what one was rejecting. If that actually happened, then I was getting my 
introduction to the theorist’s frame of mind.    
…. 
…I continued to learn from [Goodwin], both in the substance of economic theory …. 
and in a more subtle way that I do not know how to describe except as a matter of 
intellectual style. The unspoken language was that if a thing is worth doing it is worth 
doing playfully. Do not misunderstand me: ‘playful’ does not mean ‘frivolous’ or 
‘unserious’. It means, rather, that one should follow a trail the way a puppy does, 
sniffing the ground, wagging one’s tail, and barking a lot, because it smells 
interesting and it would be fun to see where it goes.” 
 
Solow, (op.cit), pp. 32-33; italics added. 

 

To be skeptical is an art – but it can be fostered, paradoxically, by the formalism of a 

mathematics of ambiguity, entirely based on the Erlanger Program. It was, in art, fostered by 

Escher, trained in geometry by Coxeter.  

 

Why cannot economists be trained to be skeptical, and not taught to look for determined 

solutions, whether of the expected utility maximization variety, within pseudo unknown and 

uncertain environments, sometimes with lofty slogans about systemic uncertainty or by 

invoking equally pseudo black swans and the mathematics of equally pointless probabilities 

to make the intrinsically unknowable limp its way through analytical calisthenics of equal 

absurdities.  
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I believe geometry can be harnessed to teach and represent economic indeterminacy and 

ambiguity in fruitful ways. This was why Goodwin was aware of the need for rigorous 

approximations of the conceptual bases of economic theory. He recognized that our concepts 

are always an approximation to a reality, the appearance of which was always deceptive, 

never completely encapsulable in any formalism – that was something he had to grapple with 

as a painter, every time he put canvas on easel, and, then, brush to canvas. 

 

I can do no better than end with Nobel Laureate de Duve’s elegant, yet apposite, formulation 

of the dilemmas faced by the biological modeler, easily identifiable as those routinely ignored 

by her economics cousin, claiming illegitimate allegiance to an irrelevant mathematics (de 

Duve, 1969, p. 4; italics added) : 

“As scientists we do not merely read the book of Nature. We write it … . 
How much more so then the biologist, who deals with reality of such elusive 
complexity that only deliberate simplifications can cloak it with the appearance of  
intelligibility. Nevertheless, this is the way our science progresses. But we must 
accept our concepts for what they are, provisional approximations that are as much 
fictions of our minds as they are faithful depictions of the facts.” 
 

It is this acceptance that was the hallmark of Goodwin’s economics – to know where the 

‘fictions of our minds’ encountered the ‘faithful depictions of the facts’. No amount of 

highfalutin mathematics can determine that line of demarcation – but some kinds of 

geometries, at the hands of a Goodwin, might show us the way. 

 

Appendix 1 (to be placed here) 
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Appendix II 

The Harvard Crimson 
 

May 24, 1951  
 
Faculty Profile 
 
Mathematical Economist 
 
By Daniel Ellsberg,  

R. M. Goodwin was showing some of his paintings at home recently. One lady announced at 

the outset that she was "skeptical" of modern art. As he displayed, unabashed, a series of 

starkly non-objective canvases, she grew confused and silent. Then she brightened as she 

spotted a picture on the opposite wall: a simple drawing of a house, with a blue strip of sky at 

the top and a green strip of grass at the bottom. "Now that's very different," she said, relieved 

but yet unsure. "You have a sort of child-like style there, haven't you?" "My new did that," 

Goodwin told her.  

Some professors of economics may share the lady's feelings, when they approach such 

Goodwin articles as "The Multiplier as Matrix," ("in which I generalize Keynes' 'General 

Theory'"), or "Secular and Cyclical Aspects of the Multiplier and Accelerator." In vain they 

look for things familiar in a maze of matrices, mechanisms, and differential equations. The 

uninitiated must turn skeptic, or search not scattered passages written, for backward readers, 

in English.  

Art-critics and economists could agree that Goodwin's work is "original." The same applies to 

all his activities since undergraduate days. A member of the CRIMSON, he left to become 

one of the founders of a competing newspaper. As a senior, he started a rival to the Advocate, 

an "intellectual magazine" called the Harvard Critic. "We were far in advance of our time, I 

will say that for us," he recalls, speaking of the group's major project, a Kinsey-type poll of 

undergraduate sex-life. Aided by the a professor of clinical psychology, the staff composed a 

carefully-worded questionnaire and had 2000 conscientious replies. The date was recorded on 

IBM cards, and the professor prepared to tabulate it on the University's IBM machines. At 

this point the Dean's Office made the students a sporting offer, one alternative being to 



18"

"

publish the results and be expelled. Goodwin shipped the cards back home to Newcastle, 

Indiana.  

Goodwin, who now combines economies, mathematics, and physics, studied none of these as 

an undergraduate. Instead, as Professor Perry Miller recalls, "He was in Government, 

ostensibly, but he used to do all the work for History and Lit. They could have given him two 

degrees." Goodwin wrote his thesis on Marxian theory, and graduated in 1934 with a degree 

summa cum laude and a Rhodes scholarship.  

He left Oxford three years later, richer by two more degrees, a new interest economics, and a 

wife. Back at Harvard, he took his M.A. and Ph.D. in Economies, in which he was an 

instructor for two years.  

In 1942 the Physics Department called for volunteers to teach Army and Navy students. This 

seemed his chance to gain experience in more rigorous sciences. Goodwin's background was 

weak--he had never had any physics or math--so he took a six-weeks refresher course before 

he got the job (he decided against teaching math; he didn't think he could get away with it). 

"It was nerve-wracking. I was one jump ahead of the class--good thing they didn't know it." 

He studied Physics A, while he taught Physics B. After a while he was promoted to teach 

Physics A. "Then the war ended and the physicists started coming home. The Physics 

Department took another look at me." Goodwin headed home to economies.  

He came back speaking a new language. Goodwin began to apply to economic dynamics, the 

study of change and growth in the economic world, the mathematical reasoning and methods 

of analysis he had learned in physics. He attempted for the first time to relate oscillation 

theory and electric-circuit analysis to the explanation of the business cycle.  

"By then," Goodwin says, "I had taught myself the equivalent of an undergraduate training in 

physics." ("That is absolutely untrue!" says Phillipe LeCorbeiller, Professor of Applied 

Physics, to whom Goodwin brought his early research for criticism. "His physics was on a 

very high graduate level.") "I'm a Sunday mathematician," says Goodwin. "I have no aptitude 

for math." ("Ha!" says LeCorbeiller. "Remember, whatever Richard Goodwin tells you about 

himself, that is by twelve shades an understatement.")  
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He was not an assistant professor. Anxious to test his new theories on a class, he went before 

the faculty with an unusual offer: he would teach a course free, if he could choose his own 

subject. The result, Mathematical Business Cycle Theory, proved a little stiff for 

undergraduates. Starting the second year, Goodwin found himself facing a class composed 

entirely of auditors: among them, the world's most famous cycle theorists, Professors 

Haberler and Schumpeter. "From then on, the sky was the limit: no exams, no marks, it was 

the most fun I've ever had."  

Lecturing in graduate and undergraduate courses, he began to acquire an outstanding 

reputation as a teacher. As several students commented, Goodwin is one of the rare lecturers 

who can make Emerson D seem like a seminar room. Nevertheless, his position in academic 

life has been risky; he has chosen to pioneer in a field whose worth has yet to be 

demonstrated. Some economists fear that the use of mathematical symbols in a science of 

human behavior is a sterile departure from reality. Others, such as Goodwin and the foremost 

mathematical economist, Professor Samuelson of MIT, believe that theoretical models 

complex enough to represent reality are possible only with the aid of mathematical tools.  

In some ways Goodwin's temperament handicaps him in the academic sphere; in part it 

explains, for example, his reluctance to produce a book. "I didn't want to write a book that 

wouldn't be original," Goodwin says. "When I have something new, I write a paper." But his 

important papers have been published only in the last two years, delayed by his stay in the 

Physics Department; most of them appeared after the faculty decision to reject him for 

permanent appointment.  

Richard Murphey Goodwin is leaving Harvard at 38, having spent half his life here. Some 

people think the faculty made a mistake. Others point to factors that might have influenced 

the appointment board: his late publication his taste for working alone, his non-competitive 

attitude toward advancement. In particular, some professional scholars tend to feel uneasy 

about the man with a varsity of interests, the outstanding amateur in so many fields: Can he 

be taken seriously! One professor, not an economist, has summed up an attitude he may not 

share himself: "It's all very well to be brilliant at everything: But how can you be sure of a 

man like that?--who might leave a job teaching economics and go off to spend all his time 

painting?"  
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Goodwin has provided one answer to that. Beyond a year at Cambridge University his plans 

are uncertain, but whatever he will be doing in the future will include teaching. What he most 

regrets on leaving is the loss of first-rate students. As for research, he has had an obligation to 

fulfill. Schumpeter, before his death, made Goodwin promise to finish a book before his five 

years as assistant professor were up. The work, on economic dynamics, was finally begun last 

fail; in Samuelson's opinion, "It will be a landmark." The book will be finished at Cambridge.  
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